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fggiem. 

BY  ALFRED   CARPENTER,  M.D.,  M.R.C  P.  (lOND.), 
Chairman  of  the  Council  of  the  Sanilary  Institute, 

It  should  be  known  to  our  readers  that  the  Science 
and  Art  Department  at  South  Kensington  has  intro- 
duced into  its  list  the  subject  of  hygiene.  Examina- 
tions will  be  held  upon  hygiene  about  the  same  time  in 
the  year  as  those  connected  with  the  other  subjects 
which  are  in  the  list  published  by  the  Department. 

We  are  of  opinion  that  this  is  an  important  step  in 
the  right  direction ;  that  grants  from  the  State  ex- 
chequer for  this  purpose  will  be  repaid  to  the  country 
a  thousandfold  if  it  leads  to  the  popularisation  of  the 
truth  Ttpiding  the  general  health  of  the  people.  To 
assist  this  object,  and  to  place  in  the  hands  of  the 
teachers  of  the  country  a  means  whereby  they  may 
prepare  students  for  this  examination,  we  propose  to 
supplement  the  work  which  has  been  already  done 
in  that  direction  by  some  further  instructions 
upon  *  General  Hygiene,^  If  our  readers  will  refer 
to  the  observations  which  have  been  made  in 
•  School  Hygiene^*  *  School  Surgery^ '  and  the  ^Teachers 
Health^  and  follow  them  up  by  carefully  con- 
sidering the  additions  which  will  be  supplemented 
in  this  and  the  succeeding  numbers,  there  will  be 
information  sufficient  to  enable  students  who  can 
fairly  grasp  the  subjects  treated  of,  to  pass  the 
examination  with  credit  to  themselves  and  their 
school  It  should  be  known  that  no  payments  will  be 
made  upon  the  results  of  the  instruction  of  pupils  in 
this  subject  who  have  not  passed  the  examinations  of 
the  Department  in  Animal  Physiology. 

We  propose  to  consider  seriatim  the  main  points 
in  general  '  hygiene '  which  have  been  omitted  from 
former  volumes,  and  which  are  put  forth  in  the  syllabus 
which  has  been  issued  by  the  Department  as  necessary 
for  candidates  to  know.  We  propose  to  take  them 
somewhat  in  the  following  order : — 

(i)  Food  and  its  Adulterations^  including  classifica- 
tion ;  economical  and  wasteful  diets,  and  calculations 
of  diets,  etc. 

(2)  Water  and  Beverages, — ^This  will  include  dif- 
ferent kinds  of  waters;  sources  of  contamination;  filters, 
constant  and  intermittent  service ;  fermented  and  un- 
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fermented  drinks ;  aerated  waters  and  other  beverages, 
such  as  tea,  coffee,  cocoa,  etc.,  etc. 

(3)  Examination  of  Air, — Microscopical  and  chem- 
ical ;  the  general  changes  which  take  place  in  air  con- 
sequent upon  meteorological  conditions;  its  deleterious 
conditions;  the  quantity  required  for  each  person,  etc. 

(4)  Removal  of  Waste  and  Impurities, — Principles 
of  ventilation,  natural  and  artificial ;  antiseptics,  deo- 
dorisers ;  cesspools,  main  sewers,  traps,  dry  and  wet 
methods  of  removal  of  sewage,  etc.,  etc. 

(5)  Shelter  and  Warming, — Sufficiency  for  all;  in- 
jurious clothing  and  modes  of  dressing;  poisonous  dyes ; 
materials  for  construction  of  walls  and  roofs ;  founda- 
tions, floors,  dangerous  papers  and  other  wall  cover- 
ings ;  fireplaces,  stoves,  and  grates,  smoke  abatement, 
products  of  combustion,  radiation,  warming  by  hot  air 
and  water,  etc. 

(6)  Local  Meteorological  Conditions, — Elevation,  wind, 
rain,  moisture,  ozone,  elc 

(7)  Personal  Hygiene, — Influence  of  age,  sex,  tem- 
perament, idiosyncrasy,  heredity,  etc. 

(8)  Prevention  of  Disectse, — Consumption,  scrofula, 
rickets,  rheumatic  fever,  marsh  diseases,  endemics, 
epidemics,  etc. 

(9)  Nuisances, 

(10)  Vital  Statistics, 

(11)  Sanitary  Laws^  etc.,  etc. 

In  each  of  these  subjects  reference  will  be  made  to 
the  best  books  which  have  been  published  for  further 
information,  so  that  a  student  anxious  to  go  deeper  into 
the  study  of  each  may  be  directed  to  the  best  sources 
of  instruction  with  the  least  loss  of  time.  In  this  way 
we  hope  to  lay  the  foundation  for  a  true  knowledge 
of  hygienic  laws,  by  which  the  health  of  the  people 
may  be  materially  aided,  and  a  great  stride  made  to- 
wards the  removal  of  disease  from  among  the  masses. 
It  cannot  be  too  generally  known  that  nine-tenths  of 
the  common  ailments  to  which  people  are  daily  subject 
are  not  absolute  diseases,  but  are  functional  derange- 
ments consequent  upon  an  interference  with  the 
proper  and  uncontaminated  supply  of  air,  water,  or 
food,  or  else  to  a  non-removal  of  dkbris  from  the  cur- 
tilage of  the  body  itself,  or  from  its  immediate  neigh-^ 
bourhood.  The  resulting  contaminations  produce 
functional  disturbances;  nature  rebels  at  the  treat- 
ment to  which  the  body  is  subject,  and  an  explosion 
takes  place ;  the  intruding  contamination  or  its  result 
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is  expelled,  and  the  corporeal  atmosphere  purified.  If 
these  functional  disturbances  are  of  frequent  occur- 
rence, organic  disease  of  one  or  more  of  the  organs 
most  generally  implicated  eventually  arises ;  the  in- 
dividual becomes  a  confirmed  invalid,  and  the  whole 
community  suffers  more  or  less  in  consequence. 

It  will  be  shown  in  the  chapter  upon  vital  statistics 
how  the  incidence  of  disease  affects  the  interests  of  the 
public  generally.  I  will  only  just  refer  at  this  point  of 
my  work  to  the  fact  that  there  are  large  establish- 
ments in  the  country,  in  which  children  are  brought 
up  in  general  obedience  to  sanitary  law,  the  inmates 
being  orphans,  or  those  having  been  deserted  by  their 
parents,  or  are  the  children  of  diseased  people  who 
cannot  work  for  the  support  of  their  offspring,  and  in 
whom  poverty  and  depraved  habits  have  led  to  the 
production  of  much  hereditary  evil.  In  these  estab- 
lishments the  mortality  is  not  more  than  2*5  per  1000, 
and  fatal  epidemics  are  almost  unknown ;  whilst  in  other 
districts  where  the  masses  are  crowded  together,  and 
hygienic  laws  disregarded,  the  mortality  equals  40  to 
50  per  1000,  and  scarcely  half  the  children  bom 
attain  to  the  age  of  five  years.  This  single  fact  tells  its 
own  story,  and  proves  how  great  must  be  the  incidence 
of  preventable  diseases  among  the  people. 

This  incidence  is  promoted  by  4wo  distinct  causes. 
First,  the  ignorance  of  the  masses  themselves  respecting 
general  hygiene,  which  ignorance  leads  them  to  ignore 
the  evil  effects  of  foul  air,  foul  water,  and  adulterated 
and  decomposing  food,  etc.,  etc.,  and  of  the  conse- 
quent sloth  and  intemperance  which  results  from  and 
belongs  to  this  state  of  ignorance.    Secondly,  the 
want  of  knowledge  on  the  part  of  the  persons  appointed 
to  remedy  the  evils  which  arise  from  the  absence  of 
proper  drainage  and  water  supply,  and  of  other  mis- 
chiefs which  it  is  the  duty  of  the  municipal  authority 
to  prevent  or  remedy.    The  syllabus  provided  by  the 
Science  and  Art  Department  at  South  Kensington  will, 
if  pressed  by  teachers  upon    the   attention  of  the 
advanced  pupils  in  the  higher  and  even  in  elementary 
schools,  do  much  to  check  the  incidence  of  disease 
in  general  by  providing  a  lever  of  knowledge  upon  all 
the  foregoing  points,  whilst  those  who  aspire  to  the 
offices  of  Inspectors  of  Nuisances  and  Local  Survey- 
ors to  Sanitary  Boards  and  Sanitkry  Aid  Committees, 
ought   to  possess  a  good   general  knowledge  upon 
sanitary  subjects  such  as  the   syllabus  provides.    I 
would   therefore   impress  upon  teachers  the  duty  of 
bringing  this  subject  to  the  notice  of  their  classes,  and 
ask  them  to  point   out   the  advantages  which  will 
accrue  to  those  who  are  seeking  employment  in  the 
sanitary  field,  and  the  great  benefit  which  will  result 
from  all  candidates  for  office,  if  they  not  only  obtain  the 
certificate  of  the  Science  and  Art  Department  upon 
this  subject,  but  also  present  themselves  for  exami- 
nation to  the  Sanitary  Institute  of  Great  Britain, 
This  Institute  grants  diplomas  to  its  successful  candi- 
dates, and  enrols  them  as  Associates  of  the  Institute. 
The  position  is  one  which  it  is  very  desirable  that 
sanitary  officers  should  possess,  because  it  brings  them 
into  direct  relationship  with  the  first  sanitarians  of 
the  day,  and  entitles  them  to  the  publications  of  the 
Institute,    and .  to    the    privileges   of   the  '  Parkes 
Museum.'    This  latter  is  an  educational  exhibition  of 
the    best    sanitary  appliances  of  the  time;  it  was 
founded  in   memory  of   the    late  Dr.   Parkes.      It 
is  at  present  established  at  74a,  Margaret  Street,  and 
to    it    the    Associates    of   the   Institute  of   Great 


Britain  have  free  access.  They  can  there  study  the 
apparatus  which  is  best  fitted  for  sanitary  work, 
see  for  themselves  the  best  sanitary  appliances  in 
action,  and  get  information  as  to  the  successful  com- 
petitions at  the  various  sanitary  exhibitions  which  are 
held  almost  every  year  in  connection  with  the  Con- 
gress of  the  Sanitary  Institute. 

I  press  the  point  of  examination  in  hygiene  upon 
the  attention  of  my  readers,  because  I  believe  that 
those  who  follow  the  lead  thus  pointed  out  will  show 
themselves  to  be  philanthropists  in  the  real  sense  of  the 
word,  the  distribution  of  benevolence  without  regard  to 
sanitary  knowledge  having  a  tendency  to  pauperise  the 
people. 

How  much  evil  has  been  done  under  the  guise  of 
philanthropy  and  benevolence  1  People  have  become 
shiftless  because  the  necessity  for  exertion  has  not  been 
allowed  to  exist  long  enough  to  call  forth  the  powers  of 
resistance  which  are  dormant  in  the  system,  and  have, 
therefore,  remained  undeveloped.  Self-reliance  is 
decreased  in  each  individual,  until  a  mass  of  helpless- 
ness results,  which,  when  there  is  sudden  occasion  for 
exertion  in  the  presence  of  dangerous  epidemics  or 
other  diseases,  leads  to  panic  and  all  its  horrible  con- 
sequences. The  cry  is,  something  must  be  done,  when 
a  little  common  sense,  foresight,  and  prudence  would 
have  averted  the  necessity  for  sudden  energy,  which  is 
nearly  always  exerted  in  a  wrong  direction.  A  study 
of  the  laws  of  hygiene,  if  they  be  put  into  operation, 
does  more  to  promote  thrift  and  self-reliance,  and  to 
combat  pauperism  and  crime,  than  any  other  study, 
not  even  excepting  the  principles  of  religion,  because 
benevolence  uncontrolled  by  strict  justice  does  an  im- 
mense amount  of  evil  in  the  world,  with  which  result 
obedience  to  hygienic  law  cannot  be  charged.  Hy- 
giene does  not  allow  of  the  dogma  of  doing  evil  that 
good  may  come,  whilst  it  inculcates  the  duty  of  con- 
sidering our  neighbour's  interests  equally  with  our  own ; 
and  as  cleanliness  is  next  to  godliness,  it  appears  to 
me  that  they  are  in  reality  identical,  and  almost  con- 
vertible terms,  and  that  the  latter  cannot  be  truly 
followed  unless  the  former  is  scrupulously  obeyed. 
With  these  observations  I  commend  hygiene  to  the 
study  of  my  fellow-men,  as  based  upon  the  true  prin- 
ciples of  piety  and  justice  to  all. 

Food. 

Food  is  taken  for  various  reasons.  We  obtain  *  force' 
out  of  food ;  animal  warmth  is  produced  by  its  agency, 
so  are  nerve  energy,  mechanical  motion,  vitality.  These 
powers  are  all  the  consequences  of  actions  which  are 
kept  up  by  food.  Grove,  in  his  *  Correlation  of  Physical 
Force,'  has  shown  us  how  light,  heat,  electrical  action, 
motion,  and  chemical  affinity  are  convertible  the  one 
into  the  other,  and  Mayer  gave  us  right  views  upon  the 
*  Conservation  of  Force,' whilst  Mr.  Joule  assessed  it  at  a 
value  by  which  all  the  imponderable  agents  dealt  with 
by  Mr.  Grove,  are  brought  into  comparison  with  an 
equivalent.  He  shows  us  that  a  fall  of  772  pounds  of 
water  from  a  height  of  one  foot,  gives  an  amount  of 
heat  sufficient  to  elevate  the  temperature  of  one  pound 
of  water  to  the  extent  of  one  degree  Fahrenheit,  or 
conversely  the  fall  of  one  pound  of  water  from  a  height 
of  772  feet  produces  the  same  result.  We  are  able  to 
assess  the  dynamic  power  of  individual  foods,  to  show 
how  they  act  in  conserving  the  force  which  they  may 
contain,  and  to  point  out  which  are  the  best  for  special 
purposes  or  the  special  wants  of  the  body. 
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It  is  true  that  in  the  living  body  there  are  influences 
at  work  which  do  not  exist  in  non-living  matter.  It 
has  been  supposed  that  physical  force  may  be  over- 
ruled by  the  vital  principle,  but  whether  this  is  so  or 
not,  it  is  not  antagonistic  to  the  principle  of  that 
conservation  of  energy  which  evidently  does  take 
place  in  the  construction  of  the  human  body,  and 
which  conservation  is  a  part  of  the  process  always 
more  or  less  in  operation  in  the  body  in  connection 
with  the  assimilation  of  food. 

The  force  evolved  by  muscular  action  is  derived 
from  the  material  which  has  been  taken  in  as  food. 
This  is  mainly  obtained  from  the  vegetable  kingdom 
in  the  first  instance,  and  is  produced  by  the  conserved 
force  of  the  sun's  rays.  The  oxidation  of  those 
materials  allows  the  *  conserved  force  *  to  manifest  its 
presence  by  *  potential  or  actual  energy,*  according  as 
this  oxidation  goes  on,  slowly  or  rapidly,  whether  by 
simple  means  or  by  the  compound  actions  which  are 
operating  in  a  thousand  different  ways.  So  we  have 
actual  and  immediate  results  produced,  or  supplies 
are  rendered  *  latent,'  ready  at  hand  as  occasion  may 
arise  for  the  production  of  the  various  attributes  and 
functions  which  are  proper  to  the  animal  frame. 

Life  implies  constant,  incessant  change.  Oxidation 
implies  waste,  and  waste  products  must  be  removed. 
Thus  we  have  to  consider  the  nature  of  food  with 
especial  reference  to  its  waste  products.  The  ingesta 
have  a  value  according  as  the  egesta  are  great  or 
small,  just  as  an  ore  is  valuable  according  to  the  per- 
centage of  good  metal  which  it  contains ;  so,  con- 
versely, food  is  valuable  according  to  the  greater  or  less 
amount  of  debris  which  results  from  its  use.  We 
must  therefore  consider  the  constituent  elements 
which  food  contains,  and  choose  those  which  can  best 
^tisfy  the  requirements  of  life. 

The  most  essential  elements  are  carbon,  hydrogen, 
oxygen,  and  nitrogen;  then  sulphur,  phosphorus^ 
chlorine,  silicon,  and  the  alkalies,  and  alkaline  earths, 
with  minute  traces  of  some  of  the  metals,  as  iron, 
manganese,  etc.  These  are  the  main  constituents 
of  *  Alimentary  Substances.' 

These  elements  have  been  brought  into  combina- 
tion by  the  agency  of  living  organism,  and  cannot  be 
produced  by  simple  chemical  agency,  but  they  all  con- 
tain certain  alimentary  principles,  which  give  the 
^ue  to  each,  and  upon  which  classification  depends. 

(To  be  continued.) 
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VIIL 

That  same  loving  hand  which  amidst  the  roar  of 
<^on  had  united  the  three  young  men  in  close 
ttendship,  took  good  care  that  no  vicissitudes  of  life 
should  undo  a  work  which  was  destined  for  a  great 
future.  Soon  after  the  war  they  met  again  in  Berlin, 
Middendorf  and  Langethal  being  both  engaged  as 
private  tutors.  Middendorf,  who  felt  his  whole  being 
inesistibly  drawn  towards  Frobel,  was  for  a  time  his 
fellow-lodger,  and  Langethal  joined  him  in  earnest 
studies  of  educational  subjects  under  their  respected 
guide  and  friend,  whilst  the  hearts  of  the  three  were 
drawn  closer  and  closer  to  each  other. 


However,  in  181 5  the  trumpet  again  summoned 
all  Germany  to  arms.  The  united  friends  once  more 
tendered  their  services ;  but  as  the  applications  were 
so  numerous,  all  public  officers  and  all  members  of 
the  teaching  profession  were  exempted.  That  *  still, 
small  voice  *  within  him  became  louder  and  more  im- 
perative, and  so,  in  consequence  of  a  letter  he  received, 
Frobel  resigned  his  office,  and  left  Berlin  on  the  first  of 
October,  1 81 6.  Why  and  whither  nobody  knew;  he  only 
left  word  with  his  friends  that  they  should  hear  from 
him  as  soon  as  he  could  tell  them  of  anything  definite. 

The  battle  of  Leipzig  had  filled  to  overcrowding  all 
the  hospitals  available.  Frobel's  favourite  brother 
Christoph,  the  minister  of  Griesheim,  a  small  village 
near  Ilmenau,  had  fallen  a  victim  to  typhus  fever 
during  his  philanthropic  labours  among  the  unfortunate 
sufferers.  The  letter  referred  to  was  from  his  widow, 
who  asked  for  advice  and  assistance  in  the  education 
of  her  three  sons.  Such  an  appeal  was  irresistible,  and 
at  once  matured  his  long-cherished  plans. 

Of  course  he  first  repaired  to  his  brother  Christian, 
the  weaver  in  Osterode,  to  devise  with  him  the  plan 
of  his  new  undertaking.  Christian  entertained  a  very 
high  opinion  of  his  brother ;  he  had  always  taken  great 
interest  in  his  educational  schemes ;  and  had  eagerly 
entered  into  all  the  details  of  his  life  with  Pestalozzi. 
Frobel's  offer  to  devote  himself  entirely  to  the  educa- 
tion of  his  nephews,  and  to  begin  his  long-prepared 
work  with  such  a  labour  of  piety,  was  gladly  accepted, 
and  to  mark  his  own  sense  of  confidence  and  esteem, 
Christian  put  two  of  his  own  children  also  under  his 
brother's  care. 

November  13th,  181 6,  may  be  noted  as  the  day 
when  Fr5bel  entered  upon  his  own  independent  labours 
at  Griesheim.  He  now  summoned  to  his  assistance 
Middendorf,  who  at  once  relinquished  his  design  of 
taking  holy  orders,  and  joined  his  beloved  and  respected 
friend,  by  whom  he  was  as  it  were  spellbound. 
Frobel  was  to  him  all  in  all. 

The  two  men  were  very  different  in  their  natural  dis- 
positions. Frobel  was  all  choleric  fire,  quick  in  temper, 
passionate  in  whatever  he  took  in  hand ;  Middendorf 
was  always  calm,  gende,  a  man  of  womanly  tenderness, 
all  feeling,  all  sympathy  with  his  fellow-men,  a  very 
Saint  John  in  character.  Frobel  had  an  eye  pensive, 
reflecting,  scrutinizing,  and,  as  it  were,  looking  inward ; 
Middendorf  s  eye  was  bright,  clear,  beaming  with  kind- 
ness, faithfully  portraying  his  childlike  mind.  Frobel's 
impulsive  nature  often  blinded  him  as  to  men  and 
matters.  Enthusiastic  at  once,  he  would  entertain  the 
most  extravagant  expectations  in  regard  to  men  and 
things,  such  as  could  never  be  satisfied ;  and  then,  on 
seeing  his  error,  would  fall  into  the  other  extreme  of 
despair  when  there  was  little  need  to  do  so.  It  was 
Middendorf 's  part  to.  judge  calmly  and  justly,  and  to 
smooth  down  with  kind  and  tender  hands  any  rough- 
ness, any  unpleasantness  which  his  friend  might  have 
caused. 

Like  Luther  and  Melancthon,  these  friends  were  the 
complementary  opposites  each  of  the  other.  They  found 
their  common  bond  in  their  love  for  children,  for  man- 
kind, for  God,  and  in  their  self-denying  devotion  to  the 
divine  idea  which  had  such  entire  possession  of  them. 
Frobel  was  the  creative,  the  inventive  genius  ;  but  the 
gift  of  clear,  lucid  utterance  was  denied  him.  Mid- 
dendorf was  his  mouthpiece — ^an  orator  whose  clear, 
warm-hearted,  poetical  diction  nobody  could  resist. 
The  melodious  tones  of  his  voice,  the  noble  fire  of  his 
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eye,  the  true  portraiture  of  his  whole  inner  being,  the 
inexpressible  charm  of  thorough  conviction,  of  honest 
truth,  of  a  rapturous  love  for  little  children,  and,  more- 
over, all  this  hallowed  by  pious  modesty,  by  almost 
maiden-like  bashfulness  and  simplicity,  gave  to  all  who 
heard  him  a  never- to-be-forgotten  treasure  of  high 
enjoyment  Frobel  required  longer  time  and  deeper 
study  to  be  fully  appreciated  and  admired.  At  first 
sight,  any  observer  would  be  conscious  that  he  was  in 
the  presence  of  an  extraordinary  and  peculiar  cha- 
racter. There  was  something  about  him  that  either 
filled  people  with  awe  and  wonder,  or  caused  them  to 
laugh,  and  to  think  him  eccentric  and  irritable. 
Indefatigable  in  his  perorations,  grand  in  his  high- 
flown  language,  with  eyes  closed,  as  if  they  were  needed 
to  read  inwardly,  he  was  apt  to  entangle  himself  in  a 
mass  of  explanatory  synon5rms  which  required  the 
strictest  attention  of  his  listeners  to  unravel.  But  all 
who  persevered  soon  felt  fascinated,  and  found  their 
faith  in  him  more  than  justified.  They  could  not  fail 
to  |)e  deeply  struck  with  high  admiration  of  the  noble, 
self-denying  philanthropy  that  ^animated  the  man. 
Or(e  felt  oneself  in  the  presence,  not  so  much  of  a 
professional  man,  as  of  a  sublime  idea  embodied  in 
human  form.  To  the  young,  Frobel  was  indeed  the 
revered  teacher ;  they  looked  upon  him  with  awe  and 
reverence :  but  Middendorf  was  their  own  intimate 
friend,  their  associate,  who  knew  how  to  throw  an 
irresistible  poetical  charm,  a  childlike  happiness  about 
everything  he  touched  upon.  It  was  just  such  a 
man  that  Frobel  stood  in  need  of.  Nor  was  it  an  easy 
task  to  co-operate  with  him ;  it  required  an  amount  of 
gentle  patience,  of  self-forgetting  humility,  not  fre- 
quently found.  His  immovable  conviction  that  he 
was  the  bearer,  the  servant  of  an  infallible  divine 
idea,  made  him  impatient  of  contradiction.  Of  his 
friends  he  expected  not  only  the  same  restless 
ardour  which  animated  himself,  but  unconditional 
concurrence  with  and  submission  to  everything  he 
ordained.  In  1829  he  states  accordingly:  'I  look 
upon  my  labours  and  my  aspirations  as  an  unparal- 
leled phenomenon  of  our  time,  as  indispensable  and 
salutary  for  all  times,  as  offering  to  mankind  all  that  it 
requires  and  longs  for  in  every  respect.  I  have  no 
objection  if  others  think  otherwise.  I  can  bear  them, 
I  can  even — and  I  have  given  proof  of  this — live  with 
them.  Only  I  cannot  have  in  common  with  them 
one  and  the  same  aim  of  life.  But  that  is  not  my 
fault,  it  is  theirs ;  I  do  not  discard  them,  it  is  they 
who  discard  me.' 

{To  be  continued^ 
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BY  ALEXANDER  BAIN,   LL.D., 
Author  of  *'  Education  as  a  Scunce.'" 

III. — The  Definition  of  Poetry. 

We  have  already  considered  some  of  the  ways  of  con- 
founding Poetry  proper  with  other  departments,  as 
Science,  Eloquence,  Morality,  Religion,  ^nd  have 
endeavoured  to  draw  the  line  in  each  case.  At  the 
risk  of  some  repetition,  we  must  now  survey  the  wide 
field  of  questions  growing  out  of  the  fact  that  Poetry 
is  not  self-dependent,  but  must  have  a  subject.  This 
is  the  one  main  reason  why  it  so  easily  passes  into 
other  provinces :  assuming  to  be,  at  one  time,  science  ; 


at  another  time  oratory,  and  so  on ;  professing  to  be 
poetry  all  the  while.  The  arts  peculiar  to  the  poet 
— his  images  and  fancies,  his  exquisite  groupings  and 
harmonies — cannot  subsist  entirely  apart. 

The  most  frequent  of  all  poetic  subjects  is  Narra- 
tive, or  Story :  the  ongoings  of  our  own  kindred ; 
quidquid  agunt  homines.  Now,  to  narrate  is  an  art  by 
itself :  it  follows  laws  of  its  own,  and  involves  skill  m 
the  narrator.  We  may  have  a  plain  narrative  well 
told  from  the  historian's  point  of  view ;  we  may  have 
the  same  subject  poetically  adorned ;  the  poet  being 
now  narrator  and  poet  in  one.  It  does  not  follow  that 
the  properly  narrative  part  is  well  done,  because  it  is 
converted  into  poetry  :  although  the  poet  is  easily  led 
to  suppose  that  he  is  as  good  in  narrative  proper,  as 
he  may  be  in  poetical  ornament 

But  this  is  not  the  worst  snare  to  be  encountered. 
A  narrative  subject  may  have  an  independent  interest 
of  the  very  kind  that  the  poetic  art  in  its  purest 
examples  delights  to  afford.  The  feelings  of  sublimity 
and  pathos  are  pre-eminently  feelings  belonging  to  Art, 
and,  if  they  can  be  produced  by  a  composition  devoid 
of  poetical  adornment,  they  are  still  welcome.  Now, 
many  narratives  inspire  such  feelings,  although  so  bald 
and  simple,  as  not  to  be  confounded  with  poetry  in 
the  smallest  degree.  The  remark  was  made  by  Sir  G. 
Cornewall  Lewis  that  the  account  of  the  battle  of 
Marathon  could  not  be  perused  for  the  hundredth 
time  without  emotion.  So  grand  and  inspiring  was 
the  barest  relation  of  the  incidents,  that  nothing  more 
was  needed  to  fill  the  mind  with  the  sublime  of 
heroism  and  devotion.  Now,  these  are  the  very  sen- 
timents whose  production  would  be  regarded  as  a 
triumph  of  art  Nevertheless,  the  poetical  treatment 
was  superadded.  In  the  Grecian  Drama,  as,  for 
example,  the  Persce  of  ^isschylus,  poetic  genius  was 
employed  to  intensify  the  emotions  that  the  mere  his- 
tory would  never  fail  to  awaken  in  after  ages. 
•  If  a  second  example  is  necessary,  Greece  can  fur- 
nish it  In  one  of  the  speeches  of  Lysias,  we  have  the 
recital  of  the  heroic  attitude  of  Socrates  in  confronting 
the  Thirty  T)Tants;  and  in  the  Memorabilia  of 
Xenophon  we  learn  how  he  stood  out  against  the. 
popular  assembly,  when  urged,  as  Prytanis,  to  put  an 
unconstitutional  question  to  the  vote.  In  both 
instances  we  have  the  moral  sublime  in  a  naked  recital 
of  the  facts.  The  opening  stanza  of  a  well-known  Ode 
of  Horace  (without  apparently  having  Socrates  in 
view)  poetizes  both  situations  with  the  felicitous 
brevity  of  the  poet. 

Justum  et  tenacem  propositi  virum 
Non  civium  ardor  prava  jubentium, 
Non  vultus  instantis  tyranni 
Mente  quatit  solida. 

The  man  of  firm  and  righteous  will. 

No  rabble,  clamorous  for  the  wrong, 
No  tyrant's  brow,  whose  frown  may  kill. 

Can  shake  the  strength  that  makes  him  strong  : 

,         Conington, 

It  is  needless  to  multiply  examples.  Every  heroic 
or  noble  action,  every  heroic  personage,  can  be 
described  in  unadorned,  and  also  in  adorned,  language. 
The  emotion  is  Intensified  by  the  adornment,  but  not 
created.  It  is  eas^  for  a  poet,  in  such  circumstances, 
to  remit  his  poetical  handling,  and  to  rest  satisfied 
with  the  fact  that  the  emotional  effects  are  not  re- 
mitted ;  the  subject  being  operative  by  its  unaided 


March,  1884.] . 


THE   PRACTICAL    TEACHER. 


influence.  Compare  the  French  Revolution  as  treated 
in  prosaic  style,  with  Carlyle's  treatment  Take  also 
the  Roman  traditions  worked  up  in  Macaulay's  Lays^ 
and  compare  the  one  form  with  the  other. 

This  last  consideration  will  help  us  to  understand 
Wordsworth's  vacillation  as  to  the  nature  of  poetry. 
He  lighted  upon  matters  of  fact  so  intensely  emotional, 
that  poetic  handling  seemed  to  be  dispensed  with,  as 
scarcely  contributing  anything  to  the  effect.  He 
always  observed  the  metrical  form,  which  is  of  itself  of 
the  nature  of  poetry;  he  also  used  the  choicest  of  the 
ordinary  words  that  the  language  afforded  for  the  ex- 
pression of  the  fact :  very  often  he  did  no  more.  He 
did  not  deceive  himself  into  mistaking  a  lifeless,  for  a 
sdning  composition.  There  was  still  enough  to  rouse 
the  intended  emotion,  and  to  do  this  was,  in  his  judg- 
ment, to  be  poetical.  Take  as  an  example  the  odes  on 
"Lucy."  There  are  stanzas  heif2;htened  by  poetic  arts ; 
oAers  are  entirely  bald  and  unadorned,  yet  not  flat  or 
devoid  of  effect.  There  is  profound  pathos,  without  a 
particle  of  poetic  elevation  beyond  the  metre,  in  the 
lines — 

She  1ive<l  unknown,  and  few  could  know 
W  hen  Lucy  ceased  to  be  ; 

But  she  is  in  her  grave,  and,  oh, 
The  difference  lo  me  ! 

The  objection  to  such  writing  is,  not  that  it  does 
not  move  us,  but  that  it  appears  within  the  reach  of 
any  one  without  being  a  poet.  Quite  different  is  the 
verse  immediately  preceding — 

A  violet  by  a  mossy  stone, 

Half  hidden  from  the  eye  ! 
Fair  as  a  star,  when  only  one 

Is  shining  in  the  sky. 

O^nment  upon  this  is  unnecessary. 

To  take  another  short  example,  "Thoughts  too 
deep  for  tears,"  is  a  memorable  stroke  of  felicitous  ex- 
pression; "thoughts  that  drew  forth  tears"  is  too 
perfectly  hacknied  and  easy,  although  in  the  circum- 
stances, pathetic. 

The  greatest  poets  of  antiquity  were  fully  conscious 
of  the  difference  between  interest  independent  of  their 
treatment,  and  what  was  their  duty  as  artists.  Virgil 
and  Horace  chose  interesting  subjects ;  yet  they  knew 
what  was  requisite  besides  in  order  to  form  poetry.  In 
the  "Georgics,"  Virgil  never  omits  an  ornamental 
phrase  (Simcox's  "  I^tin  Literature,"  I.  263). 

A  poet  cannot  be  giving  birth  to  felicities  of  expres- 
sion in  every  line ;  he  must  at  times  descend  to  the 
level  of  good  ordinary  diction,  while  his  readers  have 
to  be  satisfied  with  the  interest  of  the  thought ;  yet  he 
must  not  throw  upon  his  subject,  whatever  that  may 
be,  the  whole  burden  of  keeping  up  the  charm. 

There  still  remains  an  important  observation  carry- 
ing us  into  the  very  depths  of  art.  The  poetic  narrator 
may  appear  to  be  using  language  not  a  whit  more 
elevated  than  an  unpoetical  historian.  Nevertheless, 
there  is  something  in  the  poet's  way  of  bringing  forward 
the  facts  that  we  do  not  find  in  the  other.  Allow  that 
Wordsworth  often  gives  us  pages  without  a  stroke  that 
Mr.  Austin  would  call  "  transfiguration,"  he  yet  tells  a 
story  remarkably  Well.  What  interest  is  in  it  he 
brings  out,  not  merely  by  well-chosen,  although  com- 
mon expressions,  but  by  his  manner  of  selecting  and 
arranging  the  incidents.  This  is  the  merit  that  of  all 
others  is  very  difficult  to  make  apparent.  1  he  reader 
is  satisfied  with  the  effect  without  knowing  how  it  comes. 


He  does  not,  for  example,  know  that  the  poet's  delicate 
judgment  has  made  omissions  that  would  not  have  been 
made  by  a  narrator  devoid  of  the  poetical  sense. 
Before  we  say  of  a  poet,  as  Jeffrey  of  Wordsworth, 
"  This  will  never  do,"  simply  on  the  ground  that  he  hay 
too  seldom  ascended  the  brightest  heaven  of  poetical 
invention,  we  must  judge  of  the  power  of  his  story  a? 
due  to  selection  of  circumstances. 

A  good  illustration  of  the  point  is  supplied  by  the 
peculiarly  poetic  interest  of  Plot  A  historian  gives 
us  this  interest  without  thinking  of  it ;  his  narrative 
contains  it  whether  he  will  or  not.  An  artistic  narrator 
develops  the  interest  by  studying  its  conditions,  and 
by  suiting  the  choice  and  sequence  of  the  facts  to  these 
conditions.  Hence  it  is  from  a  Walter  Scott,  or  a 
Wilkie  Collins,  and  not  from  an  ordinary  historian,  that 
we  obtain  this  mode  of  pleasure  at  its  best. 

Another  example  may  be  taken  from  the  unfolding 
and  mutual  action  of  character  in  the  Epic  and  the 
Drama.  Several  whole  books  of  Homer  are  devoid 
of  similes,  which  are  Homer's  great  instruments  of 
transfiguration.  Nevertheless,  these  books  receive  the 
highest  praise  for  other  characteristics  distinguishing 
the  poet  from  the  mere  narrator. 

The  poet  finds  occasionally  that  the  action  can  be 
made  so  animated  and  diversified  that  other  interest 
is  unnecessary  (Gladstone's  "Hotaer,"  p.  150).  Yet  in 
this  we  may  trace  a  poet's  hand — a  power  that  a  mere 
annalist  could  not  put  forth.  Selection,  omission,  and 
disposition  of  parts,  are  as  vital  to  poetry  as  verbal 
ornament  The  critic  has  no  easy  task  in  disclosing 
the  secrets  of  this  branch  of  the  poetic  art.  Only  the 
poet  himself  could  tell  us  all  his  trials  and  rejections ; 
the  critic  or  the  teacher,  when  dealing  with  a  con- 
summate artist,  needs  to  imagine  what  an  inferior 
composer  would  have  done ;  they  can  work  to  advan- 
tage only  with  an  artist  that  mixes  defects  with  his 
merits. 

At  a  later  stage,  we  shall  have  to  consider  the  im- 
port of  the  term  "  Ideality,"  as  applied  to  Poetry  and 
Art,  which  will  be  an  opportunity  for  making  the  fore- 
going remarks  somewhat  more  telling. 

To  pass  from  narrative  to  another  frequent  theme  of 
poetry — the  Description  of  external  nature.  The 
geographer,  topographer,  naturalist,  are  rivals  in  this 
undertaking.  And  a  great  geographer,  like  Humboldt, 
describing  the  grandeurs  of  natural  scenery,  produces 
upon  the  minds  of  his  readers  the  emotions  most 
proper  to  art ;  emotions  so  genuinely  artistic,  that  the 
artist  desires  nothing  beyond.  Yet  a  poet,  to  be  a 
poet,  must  do  something  more.  Happy  in  the  intrinsic 
force  of  his  subject,  he  must  impart  an  additional 
charm  from  his  own  special  handling.  He  may 
occasionally  pause,  and  relieve  the  strain  of  inven- 
tion, by  falling  to  the  level  of  a  geographer  who 
merely  wields  the  common  unadorned  style.  The 
greatness  of  the  subject  will  tide  him  over  short  inter- 
vals of  flatness  of  expression ;  but  he  must  not  forget 
himself  too  lon^.  As  remarked,  under  Narrative,  he 
may  be  exercising  the  less  obtrusive  devices  of  his 
art ;  the  careful  selection  and  omission  of  descriptive 
circumstances,  rendering  his  composition  effective 
without  brilliant  or  distinguishing  strokes  of  the  trans- 
figuring kind. 

Leigh  Hunt  furnishes  an  apposite  example  from 
Natural  History,  in  the  treatment  of  the  lily.  A  gar- 
dener and  a  botanist  would  each  describe  it  in  their 
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own  terms,  which  would  be  perfectly  plain  and  pro- 
saical,  but  yet  reflecting  the  intrinsic  interest  of  the 
subject.  The  poet  might  adopt  these,  and  be  content. 
Poets  have  not  stopped  at  this  point.  With  Spenser, 
it  is  the  *  lady  *  of  the  garden ;  with  Ben  Jonson — 

The  plant  and  flower  of  light. 

Let  us  pass  next  to  the  adoption  of  Doctrinal  truth 
as  a  poetic  subject  This  includes  not  simply  hard 
science  in  its  technical  and  rigid  dress,  but  also  doc- 
trinal views  of  the  more  popular  kind  in  all  matters  that 
interest  the  ordinary  mind.  Enough  has  been  said  on 
the  contrast  of  poetry  and  science  strictly  so-called  ; 
but  the  illustration  of  the  points  already  brought  for- 
ward needs  to  be  carried  a  little  further. 

We  find  in  the  writings  of  critics  such  remarks  as 
these  : — "  Truth  of  every  kind  belongs  to  the  poet, 
provided  it  can  bud  into  any  kind  of  beauty  "  (Leigh 
Hunt).  A  great  poet,  whatever  his  ideas  may  be, 
must  work  **  under  the  conditions  immutably  fixed  by 
the  laws  of  poetic  beauty  and  poetic  truth  "  (Mr. 
Arnold).  The  general  principle  is  incontestable,  but 
the  applications  are  not  always  free  from  difficulty. 

There  is  first  the  question  as  to  the  kind  of  truth 
that  readily  lends  itself  to  poetic  handling.  Here,  as 
in  narrative,  the  poet  likes  to  have  a  subject  that  has 
a  sustaining  interest  of  its  own,  so  as  to  carry  the 
reader  forward  when  the  poetic  aids  are  intermitted. 
This  does  not  apply  to  all  kinds  of  truth.  Moreover, 
some  truths  are  even  repugnant  to  the  emotions  of 
poetry :  their  value  lying  in  their  useful  applications, 
and  not  in  their  aesthetic  interest.  Political  economy  has 
been  called  a  "  dismal "  science,  because  its  doctrines 
are  unpalatable  in  the  statement,  however  valuable  as 
guidance.  Thomas  Campbell  regards  the  optical 
explanation  of  the  rainbow  as  anti-poetical.  On  the 
other  hand,  the  grandeurs  of  Astronomy  are  half  way 
to  poetry,  before  the  poet  puts  his  hand  to  them. 

The  poet  and  the  scientific  man  cannot  travel  long 
together.  Science  to  fulfil  its  vocation  must  be  pre- 
cise ;  this  needs  limitations,  qualifications,  and,  often, 
numerical  statements,  which  freeze  up  poetry.  Plato  is 
said  to  have  given  a  poetical  philosophy,  but  when  he 
was  most  scientific  he  abandoned  the  poetic  dress.  It 
is  in  the  less  exact  departments  of  science,  as  Ethics, 
Politics,  -Esthetics,  that  least  resistance  is  offered  to 
the  poetic  handling.  There  are  also  practical  sciences 
of  great  human  interest,  and  for  this  reason  are  they 
seized  hold  of  in  poetry. 

A  worse  incompatib&ity  remains.  The  poet,  when 
he  finds  a  truth  not  to  his  liking,  forthwith  derides, 
evades,  or  perverts  it.  If  the  scientific  man  remon- 
strates, he  is  called  a  "  black-browed  sophist,"  he  is 
"foul  with  sin"  (Tennyson);  he  is  denounced  as 
capable  of  "  botanising  on  a  mother's  grave  "  (Words- 
worth). The  fallacy  of  the  Stoics  that — "  There  is  noth- 
ing either  good  or  bad,  but  thinking  makes  it  so,"  finds 
favour  with  our  poets.  In  the  zeal  to  make  the  external 
world  more  poetical,  even  the  stars  are  tampered 
with;  the  fiction  of  sphere  music  is  adopted  and 
improved  upon,  until  we  reach  the  gorgeous  Shake- 
spearian lines — 


*'  Not  a  star  that  thou  beholdest.... 


»i 


Excepting  as  a  bad  example,  this  does  no  harm. 

Tennyson's  attempts  to  disparage  Geology  by  his 
poetic  indignation  may  be  seen  in  In  Memoriam^ 
119,  123. 


Leigh  Hunt  tells  us : — "  A  true  poet  is  by  nature  a 
metaphysician;  far  greater  in  general  than  meta- 
physicians professed.  He  feels  instinctively  what  the 
others  get  at  by  long  standing."  To  laud  the  power 
of  instinct  is  a  most  agreeable  flattery ;  it  relieves  us 
from  the  pains  of  labonous  research. 

The  kind  of  science  or  doctrine  that  plays  the  great- 
est  part  as  a  subject  of  poetry  is  what  bears  upon  human 
life  in  its  manifold  aspects — upon  politics,  morality, 
and  the  theory  of  right  living.  Political  saws  are  very 
frequent  matter  for  poetic  allusion.  They  abound  in 
our  great  poets  from  Shakespeare  to  Tennyson.  The 
proper  relations  of  ruler  and  subjects,  the  duties  and 
the  rights  of  each,  frequently  come  up  in  connection 
with  epic  and  dramatic  themes.  These  have  an  interest 
in  themselves,  from  their  relation  to  human  well- 
being  ;  and  a  poet  may  trust  to  their  aid  for  carrying 
the  reader  on,  while  his  art  is  in  abeyance. 

It  is  easy  to  pronounce  on  what  occasions  they  are 
properly  admitted  into  poetry;  whether  they  are  shaped 
for  poetical  effect,  and  whether  or  not  they  are  assisted 
by  the  poet's  own  art.  There  is  poetry  in  the  lines  of 
Goldsmith — 

III  fares  the  land,  to  hastening  iUs  a  prey. 
Where  wealth  accumulates,  and  men  decay — 
Princes  and  lords  may  flourish,  or  may  fade — 
A  breath  can  make  them,  as  a  breath  has  made  : 
But  a  bold  peasantry,  their  country's  pride, 
When  once  destroyed,  can  never  be  supplied. 

This  is  a  welcome  sentiment,  poetically  expressed. 
The  inferior  orders  of  society  are  pleased  and  flattered 
to  be  told  of  the  flimsy  tenure  of"  princes  and  lords  "; 
although  very  little  discernment  is  necessary  to  show 
its  want  of  truth.  Much  more  than  a  breath  is  neces- 
sary to  make  princes  and  lords. 

Tennyson  also  abounds  in  political  commonplaces, 
often  exquisitely  touched,  but  without  being  made 
more  scientifically  true. 

More  usual  still  is  it  for  poets  to  introduce  Morality, 
or  the  principles  of  moral  right  and  wrong,  to  enhance 
the  interest  and  the  worth  of  their  compositions.  This 
is  perfectly  admissible,  on  the  understanding  that  the 
morality  is  not  the  poetry ;  although  the  union  of  the 
two  makes  a  highly  meritorious  work ;  just  as  the  union 
of  poetry  and  abstract  science  would  be,  if,  as  can 
seldom  happen,  the  two  were  reconcileable.  A  poet  that 
can  carry  along  with  him  an  intensely  interesting  sub- 
ject, and  give  it  a  full  poetical  treatment,  is  necessarily 
greater  than  one  that  bestows  the  same  degree  of  poetic 
force  on  a  neutral  or  indifferent  subject 

The  first  and  simplest  of  moral  applications  is  to 
deal  out  justice  to  persons  according  to  the  received 
moral  standard.  The  ordinary  novelist  must  do  this 
to  be  tolerated.  It  belongs  to  the  art  of  pleasing  the 
audience  addressed,  tt  was  incumbent  on  Homer,  so 
far  as  his  story  allowed.  Scott  is  a  master  of  the  pro- 
prieties of  poetic  justice. 

A  poet  may  take  a  higher  flight,  and  make  his  poem 
purposely  moral :  that  is,  he  may  shape  his  characters 
and  incidents  with  the  express  view  of  setting  forth 
the  punishment  of  vice  and  the  reward  of  virtue. 
This  was  exemplified  in  many  of  the  ancient  tragedies; 
the  greatest  modem  instance  is  Dante.  Such  works 
are  not  simple  poems :  they  are  more  or  less  success- 
ful combinations  of  moral  preaching  with*  poetry, 
neither  of  which  attains  perfection  under  such  a  plan. 
The  compound  is  fascinating  from  the  circumstance. 


March,  1884.] 


THE  PRACTICAL  TEACHER. 


already  adverted  to,  that  a  poetical  morality  is  not 
intended  for  practice. 

The  poet's  loftiest  aim,  in  connection  with  moral 
good  and  evil,  is  to  "  vindicate  the  ways  of  God  to 
man,"  to  grapple  with  the  anomalies  of  good  men 
made  to  suffer  and  bad  men  triumphant.  In  adopt* 
ing  incidents  from  actual  lif6,  such  difficulties  are  not 
to  be  glossed  over  by  the  idealising  process.  This  was 
the  theme  of  the  ancient  tragedy,  and  has  drawn  forth 
the  most  powerful  strains  of  poetic  inspiration  and 
originality.  Apart  from  such  a  splendid  result,  it 
would  scarcely  be  a  proper  subject  for  poetry  :  it  de- 
viates too  far  from  the  condition  of  being  agreeable. 
Had  Shakespeare,  however,  never  grappled  with  tragic 
themes,  we  should  not  have  known  the  compass  of 
his  genius.  Nevertheless,  these  subjects  must  be  con- 
sidered exceptional ;  they  should  be  chosen  only  be- 
cause of  the  poetic  merits  that  they  give  birth  to.  The 
fascination  of  suffering  must  not  be  carried  far;  the 
indulgence  is  degrading  to  human  nature.  All  litera- 
tures are  full  of  the  abuse  of  the  license.  The  treat- 
ment of  the  problem  of  evil,  by  Milton  and  by  Pope, 
is  too  argumentative  for*poetry ;  it  is  more  on  the  level 
of  the  theological  chair. 

Different  from  all  these  modes  of  introducing  moral 
themes,  although  freely  intermingling  with  them,  is 
the  employment  of  poetry  as  Life-guidance,  and  "  Life- 
criticism,"  a  phrase  invented  by  Mr.  Matthew  Arnold, 
and  given  by  him,  with  certain  limitations,  as  a  defini- 
tion of  poetry.     That  Life-criticism  is  not  the  essence, 
bat  a  valuable  adjunct  of  poetry,  and  a.  characteristic 
of  certain  poets,  for  example,  Wordsworth,  has  been 
abundantly  shown  by  Mr.  Austin.     But,  indeed,  we 
need  to  study  carefully  the  exemplary  instances,  in 
order  to  know  what  the  phrase  exactly  means,  for, 
like  many  other  general  words  applied  for  the  purpose 
of  a  definition  of  poetry,  it  has  a  variety  of  senses. 

One  meaning  of  the  phrase  is  given  by  its  author — 
"How to  live."  To  teach  the  art  of  living  well  is  a 
vast  function,  requiring  immense  knowledge  of  human 
nature  and  human  life.  Now,  it  would  seem  proper 
that  whoever  aspires  to  this  great  undertaking  should 
be  disenthralled  from  the  conditions  of  poetic  form, 
and  should  give  his  whole  mind  to  making  his  direc- 
tions just  and  clear.  In  point  of  fact,  however,  the 
poet  has  never  done  more  than  adopt  the  received 
formulas  of  right  living,  and  put  them  in  an  attractive 
dress.  He  avails  himself  of  the  interest  attaching  to 
the  great  question  of  how  to  live,  and  merely  super- 
adds his  own  treatment  to  enhance  what  he  does  not 
create.  If  we  were  anxious  for  more  specific  and 
literal  directions  as  to  the  conduct  of  life  than  are 
furnished  by  the  old  "common-places ;  if  we  wanted 
some  clear  rules  to  go  by,  we  should  gladly  dispense 
with  the  poetic  dress  (which  is  the  enemy  of  precision) 
and  prefer  a  style  as  bald  as  Euclid's,  and  as  technical 
as  Jeremy  Bentham's.  No  man  would  steer  a  ship 
round  Cape  Horn  and  across  the  Pacific  upon  a 
poetical  guide  to  navigation.  But  let  us  see  a  charac- 
teristic example  of  Wordsworth's  Life-guidance  : 

Of  truth,  of  grandeur,  beauty,  love  and  hope. 
And  melancholy  fear  subdued  by  faith, 
Of  blessed  consolations  in  distress. 
Of  moral  strength  and  intellectual  power, 
Of  joy  in  widest  commonalty  spread. 

This  is  noble  phraseology,  and  lifts  the  imagination 
above  the  vulgar  routine  of  life.  The  first  line  is  a 
series  of  qualities  to  aim  at j  but  they  must  be  viewed 


emotionally  rather  than  intellectually.  "Truth"  in 
the  mind  of  the  poetis  quite  different  from  truth  in 
science  or  in  practice.  "Grandeur*'  and  "beauty" 
are  the  distinctive  qualities  of  all  art.  "  Love  "  is  a 
poet's  favourite  subject,  owing  to  its  intrinsic  charm. 
The  idea  of  "  Hope  "  always  captivates  us.  There  is 
a  cumulative  charm  in  the  entire  collocation ;  but 
there  is  neither  direction  nor  instruction  to  be  obtained 
from  it. 

The  second  and  third  lines  express  a  high  function 
of  poetry,  for  which  mankind  will  never  cease  to  be 
grateful.  It.  is  the  most  notable  of  all  the  functions 
included  under  the  vague  designation  "Life-criticism," 
or  "  How  to  live."  "Melancholy  fear  subdued  by  faith, 
and  blessed  consolations  in  distress  "  express  one  of 
the  perennial  wants  of  human  life.  It  is  not  exactly 
telling  us  how  to  live ;  although  indirectly  affording 
us  assistance  in  right  living. 

If  we  lose  sight  of  the  fact  that  Art  in  general  and 
Poetry  in  particular  are  meant  to  impart  pleasure,  as 
their  primary  end,  we  fall  into  endless  confusion. 
There  is,  however,  a  bad  association  with  the  name 
"  pleasure  "  that  makes  us  wish  to  disconnect  it  from 
the  noble  vocation  of  the  poet.  But  we  have  not  the 
like  objection  to  be  relieved  from  melancholy  and 
distress ;  nevertheless,  this  can  be  done  only  by  the 
same  arts  that  contribute  to  heighten  our  enjoyment, 
when  we  are  already  in  some  degree  happy.  To  make 
the  distressed  more  so,  and  to  plunge  the  happy  or  the 
neutral  into  distress,  would  not  be  a  good  work.  Far 
better  than  Life-criticism  or  Life-guidance  would  be  a  ' 
definition  of  poetry  that  took  the  two  lines  above 
quoted  for  the  key-note.  Poetry,  whether  or  not  it 
criticises  life,  should  use  its  peculiar  resources  to  make 
us  less  miserable  or  more  joyous.  As  relief  in  depres- 
sion, as  consolation  in  sorrow,  as  an  antidote  to  the 
ills  of  life,  poetry  has  been  welcomed  since  it  first 
began.  What  would  be  the  worth  of  grandeur  or 
beauty,  were  it  not  to  make  life  more  endurable  and 
more  buoyant?  If  the  poet  performs  any  other  func- 
tion at  the  same  time  3  if  he  instructs  us  in  the  laws  of 
things ;  if  he  directs  our  paths  when  we  are  in  difficulty, 
— all  these  are  superadded  functions,  and  must  not 
displace  the  primary  requisite  of  contributing  to  our 
enjoyment  or  lessening  our  misery. 

We  recognise,  then,  the  genersJ  fact,  that  Poetry,  as 
a  Fine  Art,  is  pain-allaying  and  pleasure-imparting. 
By  what  innumerable  devices  it  accomplishes  this 
high  vocation,  the  entire  compass  of  Rhetoric  alone 
can  tell.  But  with  a  view  to  the  settlement  of  the 
disputed  border-land  of  poetry  and  life-guidance,  we 
need  to  remark  that  poetry  has  certain  specific  ways 
of  operating,  and  takes  more  especially  in  hand  a 
certain  class  of  pains  to  be  alleviated.  First,  however, 
let  us  complete  the  comment  on  Wordsworth's  lines. 
The  fourth — "Of  moral  strength  and  intellectual  power" 
— is  not  suggestive  of  anything  peculiar.  The  novel 
point  lies  in  the  fifth : — "  Of  joy  in  widest  commonalty 
spread."  Here  we  have  a  very  notable  moral  idea — 
the  finding  of  our  pleasure  in  the  pleasure  of  others. 
It  does  not  directly  imply  self-sacrifice,  but  it  involves 
a  regard  to  the  welfare  of  a  wide-surrounding  circle. 
If  poetry  is  able  to  help  in  this  object,  it  is  more  than 
pleasure-giving,  or  than  distress-alleviating  3  it  fosters 
social  duty,  which  is  what  the  moral  teacher  in  all  ages 
has  been  striving  to  accomplish.  So  vital  is  this  opera- 
tion, that  we  excuse  any  man,  whatever  his  principal 
function  may  be,  for  stepping  aside  even  from  that 
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function,  if  he  can  promote  the  other.  Yet  it  is  by 
no  means  the  express  duty  of  the  poet;  and  is  not 
accounted  so  by  poets  generally.  Fine  Art  pleasures 
in  general  have  one  ennobling  distinction,  that  they 
can  be  enjoyed  by  mankind  generally,  and  are  not 
monopolised  and  exhausted  by  a  few,  as  is  the  case 
with  some  pleasures.  This  circi;mstance  is  connected 
with  the  very  material  of  Art,  and  is  not  due  to  any 
intention  on  the  part  of  the  artist. 

To  return  now  to  the  main  function  of  poetry,  the 
contributing  to  our  joys,  and  the  alleviating  of  our  griefs. 
We  need  not  even  summarise  the  means  of  bringing 
about  these  ends ;  it  is  enough  to  advert  to  the  most 
paradoxical  of  these,  namely,  the  employment  of  sub- 
jects absolutely  painful.  Many  of  Wordsworth's 
narrative  poems  are  tragical,  not  to  say  harrowing ; 
while  they  seldom  rise  to  the  heights  of  tragic  art,  and 
are  not  redeemed  by  anything  in  the  treatment.  One 
justification  might  be  given,  on  the  purely  moral 
ground.  He  might  say  that  it  was  good  for  us  to  have 
our  sympathies  awakened  towards  human  distress, 
instead  of  being  wrapped  up  in  our  own  comfort  and 
immunity.  Now  a  poet  may,  undoubtedly,  under- 
take this  work,  but  it  is  not  a  poetical  duty,  and  will 
not  be  a  substitute  for  poetical  arts.  A  more  relevant 
apology  is  this.  In  deep  sorrow,  it  is  better  to  go 
into  the  house  of  sorrow  than  into  the  house  of  re- 
joicing ;  and  the  salutary  effect  is  more  likely  to  be 
produced  by  a  poetic  handling  of  misery,  than  by  a 
too  literal  picture.  The  heroism  of  endurance,  the 
solution  of  moral  difficulties,  and  all  the  circumstances 
that  attract  us  to  a  tale  of  calamity,  can  be  effectively 
embodied  in  a  work  of  poetic  genius ;  nevertheless, 
the  genius  is  essential. 

As  to  moralising  generally,  this  is  the  professional 
work  of  the  preacher  alone.  All  of  us  are  bound  to 
contribute,  according  to  our  opportunities,  to  make 
mankind  better.  Any  special  claim  upon  the  poet  in 
this  respect,  is  owing  to  the  fact  that  he  has  more  in- 
fluence than  other  men ;  and  that,  in  his  search  for 
themes  of  intrinsic  charm,  he  often  falls  upon  sub- 
jects having  ethical  bearings.  If,  then,  it  be  the  duty 
of  men  generally  to  take  the  benevolent,  instead  of  the 
malevolent,  attitude,  towards  each  other;  it  is  still 
more  the  duty  of  those  in  positions  of  influence,  as 
poets  undoubtedly  are.  From  the  unfortunate  pro- 
pensity of  human  beings  to  delight  in  malignity,  a  large 
amount  of  poetry  is  devoted  to  satire  and  vituperation. 
Many  writers  are  occupied  with  exploring  the  weak- 
nesses and  vices  of  their  fellow-men,  without  doing 
anything  to  reform  them.  Now,  as  a  maxim,  not  of 
poetical  criticism  simply,  but  of  universal  duty,  we  are 
led  to  commend  Coleridge  for  his  professed  "  habit  of 
wishing  to  discover  the  good  and  the  beautiful  in  all 
that  meets  and  surrounds  me."  If  any  one  is  com- 
petent to  represent  humanity  and  life  in  its  severest 
and  most  literal  truth,  it  is  a  man  of  science.  Only 
an  approximation  to  truth  can  be  made  by  a  man  of 
language ;  and  as  the  poet  always  mingles  his  feelings 
with  his  subject,  we  should  wish  him  to  incline  to  the 
amiable  side.  This  may  not  make  him  more  or  less 
of  a  poet  as  such ;  the  highest  and  most  consummate 
genius  may  be  found  on  the  other  side ;  but  as  the 
author  of  a  mixed  composition,  where  poetry  is  one 
part  and  doctrine  another,  the  value  of  the  doctrine 
must  enter  into  the  merits  of  his  work.  The  malevolent 
temper  of  Pope  and  of  Byron  may  not  have  detracted 
from  their  poetic  force.     Possibly  \i  they  had  assumed 


a  more  amiable  turn,  their  invention  would  not  have 
answered  so  well  to  that  stimulus.  Their  harsh  views 
simply  abate  from  their  worth  as  teachers  altogether. 
On  the  other  hand,  the  claim  may  be  made  for 
Shakespeare  that  he  holds  a  middle  course  between 
the  extremes  of  sentimentality  and  malignity. 

{To  be  continued,)     *' 
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Lecturer  on  Mental  and  Moral  Science  at  Bedford  Colle^^ 
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I. — Introduction. 

That  the  foundation  of  the  science  and  art  of  educa- 
tion must  be  laid  in  Psychology  is  one  of  those  vital 
truths  which  obtain  only  tardy  recognition,  because 
an  earlier  perception  of  their  importance  would  have 
been  attended  by  no  practical  result.  The  discern- 
ment of  law  in  Mind  is  an  achievement  of  yesterday, 
and  students  of  this  mysterious  region  are  even  now 
but  dimly  feeling  their  way  through  a  maze  of  be- 
wildering complexity.  It  is  not  strange,  therefore, 
that  theorizers  on  the  methods  appropriate  to  youthful 
education  should  have  neglected  the  observation  of 
the  mental  phenomena,  either  in  the  consummate 
form  of  a  civilised  consciousness,  or  in  the  historic 
evolution  which  has  made  that  form  possible.  It  is 
only,  indeed,  within  the  last  fifty  years  that  the 
thoughts  of  scientific  thinkers  have  been  turned  in 
this  direction ;  and  the  idea  is  stilt  so  novel  that 
practical  teachers  in  this  country  can  find  few  aids  in 
literature  to  deepen  their  sense  of  its  importance,  or 
to  familiarize  them  with  the  principle  in  its  actual 
development^ 

A  very  few  words  will  suffice  to  show  the  value  of 
the  principle  itself.  The  mind  of  a  human  being,  no 
less  than  the  body,  is  a  piece  of  Nature.  It  has  its 
antecedents  and  native  tendencies,  propensities,  and 
untaught  yearnings.  It  might  be  pardonable  in  an 
age  ill-accustomed  to  the  strict  impartiality  of  scien- 
tific observation,  and  unprovided  with  the  treasures  of 
comparative  research,  to  imagine  that,  while  the  stars 
seemed  to  hold  their  fixed  courses,  and  animals 
appeared  to  repeat  the  same  monotonous  round  of 
fixed  habit  from  generation  to  generation,  the  mind 
of  man  rose  above  the  order  of  the  world,  was  plastic 
to  a  practically  indefinite  extent,  and  that  it  lay  in 
the  power  of  an  eager  trainer,  or  a  strenuous  self-will 
to  capacitate  it  for  making  unlimited  intellectual  con- 
quests, or  for  taking  rank  with  the  few  moral  heroes 
whose  deeds  illuininate  the  pages  of  history.  Proofs 
pour  in  thick  and  fast  nowadays,  however,  to  dissipate 
a  belief  at  once  so  flattering  to  human  self-sufficiency 
and  so  fatal  to  all  true  spiritual  progress.  An  unreal 
picture  of  individual  possibilities  may,  in  certain 
periods  of  depression,  act  as  a  spiritual  tonic,  afford- 
ing the  strength  to  cast  off  a  dangerous  self-distrust ; 
but  a  clear  cognition  of  the  permanent  causes  of  our 
strength  and  weakness  is  both  a  more  reliable  guide 
and  a  more  excellent  safeguard. 

The  arts  of  education  must  rest,  then,  upon  the 
conviction  that  the  ground-plan  of  the  future  mind  is 
pre-determined  in  the  original  constitution.  There  is 
a  psychical  set^  as  there  is  a  physical  build,  which  may 
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be  favoured  or  thwarted,  but  which  cannot  be  largely 
deviated  from^  although  it  may  require  a  tutor  of 
extraordinary  prescience  to  foresee  the  career  of  the 
future  man.  We  may,  if  we  please,  resolve  this  con- 
sdtution  into  two  parts — one  supporting  the  mental 
^adsric,  expressing  the  result  of  long-continued  habit, 
what  the  old  metaphysician  would  have  termed  the 
'  essence '  of  man,  and  the  modem  biologist  describes 
as  the  mind  of  the  race ;  the  other  summarizing  the 
influence  of  proximate  progenitors.  This  is,  of  course, 
a  factitious  simplification,  though  if  the  case  were 
really  no  more  complex  than  that,  the  practical  psy* 
chologist  would  have  enough  work  on  his  hands  to 
haraionize  the  broad  and  narrow  streams  of  tendency ; 
but  when  we  remember  that  the  antecedents  of  each 
individual  mind  are  absolutely  continuous  and  re- 
gressively  indefinite  in  extent,  we  shall  not  wonder 
that  the  science  of  mind,  is  still  in  so  elementary  a 
condition,  or  that  human  art,  which  cannot  afford  to 
wait  upon  the  slow  result  of  scientific  analysis,  should 
proceed  swiftly  to  rules  of  conduct  which  later  theory 
will  utterly  condemn. 

The  practical  difficulty  is,  to  carefully  distinguish 
between  those  portions  of  the  psychical  fabric  which 
are  to  all  intents  and  purposes  unalterable,  and  those 
later  accretions  which  are  relatively  modifiable,  and 
in  the  latter  to  faithfully  graduate  the  relativity.  It 
would  be  alike  unreasonable  to  attempt  to  change  a 
primal  instinct,  or  to  treat  a  certain  vice  as  beyond 
the  reach  of  moral  therapeutics,  because  it  exhibits  an 
ancestral  taint  Some  sagacity,  again,  will  be  needed 
to  distinguish — in  the  awkward  efforts  of  unexercised 
intellect — between  the  irremediable  inaptitude  of  an 
unpossessed  faculty,  and  the  cerebral  immaturity 
wluch  merely  retards  what  will  hereafter  be  a  splendid 
development.  These  are  some  samples  of  the  puzzles 
which  await  the  instructor.  It  would  be  folly  to  ignore 
or  underrate  them.  They  must  be  admitted  in  all 
their  force.  But  the  moral  to  be  drawn  from  their 
existence  is  not  that  of  despair  or  evasion,  but  a  pro- 
founder'  conviction  that  real  aid  must  come  from  a 
deeper  study  of  the  human  mind,  above  all  in  its 
comparative  aspect  The  derivative  cannot  advance 
faster  than  the  parent  science,  and  the  laws  of  mind 
are  only  slowly  emerging  out  of  physical  and  meta- 
physical chaos.  As  my  concern  in  these  papers  will 
be  directly  with  the  practical  teacher,  I  shall  not 
allow  myself  to  wander  from  the  beaten  path  of  as- 
certained truths,  but  limit  myself  to  an  indication  of 
those  mental  conditions  which  help  to  form  the  phencH 
mena  of  our  familiar  consciousness,  accompanied  by 
such  applications  as  are  implied  in  a  conscious  direc- 
tion of  the  mental  processes,  with  a  View  to  realizing 
the  ideal  end  of  full  development  of  faculty. 

Before  we  proceed  to  particulars,  however,  we  must 
first  form  a  correct  idea  of  the  kind  of  object  it  is 
whose  constitution  and  mode  of  operation  we  are  pro- 
posing to  treat.  This  object  is  the  human  mind. 
The  unfolding  and  discipline  of  the  human  mind  is 
the  purport  of  education.  But  what  is  the  human 
mind?  Does  the  popular  phraseology  correctly  or 
adequately  describe  it  ?  We  hear  talk  of  the  '  faculties 
of  the  mind,'  as  if  it  were  a  thing  parcelled  out  into 
provinces,  an  engine  with  unlike  parts,  which  may  be 
variously  active  or  quiescent  Again,  there  is  no 
more  popular  presumption  than  that  mind  is  not 
body,  that  it  is  a  self  enclosed  sphere,  open  only  to 
the  gaze  oi  an  individual  self,  whose  kinship  with 


other  individual  entities  is  problematical,  or  matter  of 
inference.  The  body  is  sometimes  said  to  he  the 
mind's  '  slave,'  at  other  times  its  '  master.' 

Now,  all  these  varieties  of  expression  are  inexact, 
even  when  not  positively  misleading.  They  are  the 
outcome  of  rough-and-ready  wit,  and  if  taken  up 
without  explanation  into  the  scientific  vocabulary 
will  seriously  vitiate  our  conception  of  the  actual 
phenomena. 

The  dualism  thus  supposed  of  body  and  mind, 
if  taken  in  the  popular  sense,  is  entirely  untenable. 
The  perception  that  mind  is  embodied  mind  is  the 
mastery  of  the  psychological  alphabet  Scientific 
psychology  may  be  almost  said  to  date  from  the  re- 
cognition of  that  truth.  The  assertion  involves  some- 
thing very  different  from  the  current  phrase  that 
body,  in  whole  or  part,  is  Organ  of  mind.  Organ 
supposes  substantial  separation.  The  organ  is  quite 
distinct  from  the  authority  that  wields  it  It  is  a 
passive  instrument  of  a  purpose  not  its  own.  But  in 
saying  that '  mind  is  embodied  mind '  we  affirm  far  more 
than  that ;  we  declare  that  it  and  its  embodiment  are 
one,  that  the  relation  is  not  that  of  hand  and  glove,  but 
of  hand  and  flesh  and  blood ;  that  he  who  strikes  at  the 
body  strikes  at  the  mind,  that  he  who  wounds  the 
mind  wounds  the  body.  This  is  no  mere  hypothesis 
or  possible  interpretation  of  facts.  It  is  demonstrated 
in  every  ripple  of  feeling,  in  every  case  of  mental 
pathology. 

What  becomes,  then,  of  the  so-called  faculties  of  the 
mind  if  this  be  so  ?  VVhere  are  these  faculties,  and 
how  shall  we  effect  their  distinction  ?  If  the  mind 
pulsates  in  the  whole  body,  although  with  different 
energy  and  evidence  according  to  local  conditions, 
and  the  dominating  centres  are  impotent  without  their 
internuncial  connections,  qualitative  difference  being 
grounded  on  difference  of  relation,  not  of  elements, 
how  can  we,  except  by  a  figure  of  speech,  talk  of  a 
faculty  of  judgment,  of  reasoning,  of  remembering? 
As  we  shall  see  presently,  this  phraseology  is  the 
record  of  a  primitive  attempt  at  classification,  mis- 
directed by  a  not  unnatural  illusion  of  metaphysics. 

But  there  is  something  more,  of  scarcely  less  impor- 
tance, to  be  said  in  regard  to  the  special  nature  of 
mind.  Theories  of  mind  siuiriving  in  popular  speech 
commit  a  similar  error  with  regard  to  distinction  of 
mind  from  mind,  to  that  which  they  commit  in  regard 
to  distinction  of  mind  from  body.  It  is  supposed 
that  the  mind  is  or  may  be  isolated  from  its  environ- 
ment, as  it  may  be  detached  from  its  objective  aspect 
Now,  although  it  must  be  granted  that  the  reflex 
action  known  as  self-consciousness  is  a  peculiar  pheno- 
menon, usually  described  in  the  somewhat  inappro- 
priate language  of  a  consciousness  immediately  visible 
to  introspection,  this  by  no  means  carries  with  it  the 
implication  that  a  man's  mental  self  is  in  fact  detach- 
able from  other  mental  selves,  or  that,  in  truth,  there 
would  be  any  self  at  all  if  it  were  not  for  a  social  selfy 
the  resources  of  the  individual  self  ever  growing  with 
the  growth  of  the  social  self  Self-education  is  a 
dream ;  there  is  no  such  possibility.  A  mind  cannot 
feed  upon  itself-^must,  at  the  least, 

*  Find  tongues  in  trees,  books  in  the  running  brooks, 
Sermons  m  stones,* 

and  recognize  its  grandest  teachers  in  the  throb- 
bing heart  and  progressive  reason  of  mankind. 
To  neglect   or  make   light  of  thete  ultra-personal 
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influences  is  to  obscure  our  view  of  the  most 
important  reality  as  yet  known  to  us — the  human 
mind  The  mind  of  each  one  of  us  at  the  pre- 
sent day  is  so  remote  from  the  early  mind  that  we 
cannot  possibly  put  ourselves  back  in  imagination 
and  realise  its  ruder  type.  When  we  reflect  what  vast 
controversies,  fraught  with  most  important  conse- 
quences, have  hinged  on  the  adoption  of  a  mere  word^ 
we  may  vainly  picture  the  cavern-like  stagnation  of  a 
consciousness  capable  of  being  influenced  by  its 
fellow  only  through  the  crude  media  of  gestures  and 
interjections. 

Language  is  undoubtedly  the  great  fabricator  of  the 
social  consciousness.  But  my  point  is  that  the  indi- 
vidual cannot  be  detached  from  the  social  conscious- 
ness, that  what  I  am  thinking  now  is  not  my  thought, 
but  the  thought  of  a  spiritual  organism  of  which  my 
thought  is  but  a  transient  expression.  If  it  were  not 
so,  how  could  we  so  readily  communicate  our  ideas 
to  one  another  ?  If  we  did  not  share  in  a  common 
psychical  nature,  how  should  we  be  so  readily  intel- 
ligible to  one  another  ?  It  is  not  the  possession  of  a 
common  language  which  alone  makes  this  possible. 
Language  is  the  body  of  thought  and  feeling,  a  body 
as  intimately  one  with  its  spirit  as  the  physical  body 
of  the  psychical  mind,  but  the  informing  soul  must  be 
present  or  the  body  is  a  dead  burden. 

How  vast  the  range  of  personal  influence  becomes 
in  the  social  state  when  this  is  fully  realized,  it  is 
needless  to  enlarge  upon.  It  is  this  great  fact  which 
gives  such  overwhelming  importance  to  the  work  of 
the  educator,  and  enables  the  schoolmaster  who  is 
alive  to  his  responsibilities  to  shape  in  great  measure 
the  destiny  of  mankind. 

I  think  these  preliminary  observations  regarding 
the  general  nature  of  mind  will  suflice  for  placing  the 
student  at  what  appears  to  me  to  be  the  proper  point 
of  view  for  comprehending  psychological  problems. 
They  are  intended  to  suggest  to  the  reader  certain 
general  conceptions  which  have  not  yet  received  the 
attention  they  deserve.  At  the  same  time,  I  fear  the 
value  of  the  truths  indicated  will  for  some  time  to 
come  be  rather  regulative  than  constiiuHve,  By  this  I 
mean  that  they  must  be  treated  by  the  teacher  mainly 
as  pre-suppositions,  possessing  a  restraining  value,  pre- 
serving from  dangerous  error,  rather  than  as  present- 
ing positive  material  which  can  largely  influence 
practice.  For  the  body  of  psychological  doctrine  on 
which  to  found  practical  rules  we  must  still  go  to 
the  abstract  analyst,  to  the  descriptive  psychologist, 
who,  treating  the  mind  as  a  separate  flnished  organism, 
places  in  our  hands  the  skeins  of  association,  as  they 
present  themselves  to  his  individual  inspection.  But, 
although  this  mode  of  treatment  must  still  be  classed 
as  primary,  the  historical  spirit  is  beginningto  makeitself 
felt  in  psychology,  as  in  all  other  departments  of  life,  and 
the  hitherto  neglected  antecedents  of  the  infant  mind 
are  coming  to  receive  their  due.  Even  now  Psychogeny 
is  found  a  potent  instrument  where  simple  observation 
and  analysis  fail,  and  we  are  obtaining  glimpses  of 
light  where  before  was  darkness  and  mystery. 

Employing  such  clues  as  the  progress  of  science 
oflers  I  shall,  in  the  rest  of  the  present  paper,  attempt 
a  rapid  survey  of  the  field  of  mental  phenomena, 
presenting  these  phenomena  so  far  as  possible  as  a 
connected  whole. 

In  one  sense  everything  which  forms  a  portion  of 
our  thought  is  a  mental  phenomenon.    Although  we 


are  tolerably  sure  that  the  world  is  larger  than  Human 
Mind,  the  very  conditions  of  our  life  prevent  us  from 
conceiving  that  world  save  in  terms  of  more  or  less 
distinct  ideation  and  conscious  action.  That  there 
are  subconscious  and  unconscious  states  few  will 
deny,  but  the  notion  of  such  states  is  a  fact  of  con- 
sciousness, and  it  is  a  fallacy  of  language  when  we 
imagine  ourselves  capable  of  transcending  this  limita- 
tion of  human  spiritual  existence.  But  because  we 
are  fast  bound  within  t*he  iron  bands  of  consciousness^ 
it  does  not  follow  that  the  limits  of  representation 
should  be  the  limits  of  belief,  and  accordingly,  while 
the  stream  of  our  mental  being  yields  us  only  the 
gold  of  consciousness,  that  very  gold  may  bear  upon 
it  the  mark  of  its  transmutation  from  the  common 
sand  of  the  unconscious.  It  is,  in  truth,  so.  As 
Shakespeare  said : — 

'  Our  little  life  is  rounded  with  a  sleep  ; ' 

and  consciousness  is  but  a  gleam  of  light  in  a  vast 
ocean  of  gloom. 

The  area  of  unconsciousness  is  immeasurably  vaster 
than  the  area  of  consciousness,  not  only  without  the 
life  of  humanity,  but  also  within  it.  We  shall  never 
understand  the  workings  of  consciousness  itself  until 
we  come  fully  to  admit  that  a  vast  number  of  opera- 
tions are  ceaselessly  going  their  silent  rounds,  of  which 
either  no  trace  exists  in  consciousness,  or  of  which 
the  effect  is  perceived  without  the  cause. 

The  proof  of  this  is  found  in  flashes  of  so-called 
insi>iration  or  memory,  in  incredibly  swift  perceptions 
or  intuitions,  in  sudden  decisions  which  pre-suppose 
long  chains  of  inference  and  inward  struggle.  Some 
psychologists  endeavour  to  resist  this  evidence.  They 
will  have  it  that  as  the  effect,  so  must  be  the  cause, 
that  to  make  the  conscious  emerge  from  the  uncon- 
scious were  to  violate  the  maxim  Ex  nihilo  nihil  fit ; 
and  that  to  find  an  unconscious  antecedent  for  a  con- 
scious consequent  is  to  confuse  two  eternally  opposed 
spheres  of  being.  But  there  is  nothing  self-contra- 
dictory in  the  assertion  that  existence  is  larger  than 
mind,  and  yet  the  unconscious  consubstantial  with 
consciousness.  On  the  contrary  the  contradiction 
lies  with  those  who  declare  we  are  strictly  bound 
within  the  fetters  of  consciousness,  and  at  the  same 
time  postulate  an  unknown  substratum  as  the  condition 
of  that  consciousness.  To  argue  this  point  further 
would  lead  me  too  far.  We  must  rest  in  this  place 
with  the  verdict  of  common  sense ;  and  the  interpre- 
tation of  experience,  which  most  readily  yields 
practical  fruit,  is  that  which  conceives  the  mind  as 
ruminating  in  stillness  over  its  assimilated  material, 
and  from  time  to.  time  revealing  the  strange  treasures 
of  its  wonderful  laboratory. 

{To  be  continued,) 
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A  Cheap  Voltaic  Cell. — A  cell  suitable  for  ringing 
electric  bells  in  houses  can  be  procured  in  the  follow- 
ing cheap  but  efficacious  manner.  Get  a  porous  clay 
pot  from  an  electrical  instrument  maker  (price  two- 
pence) ;  put  it  in  an  old  iron  *  tin '  and  fill  up  the  can 
with  a  solution  of  caustic  soda.  Then  roll  up  a  piece 
of  zinc  and  stick  it  in  a  plug  of  cork  or  wood  soaked 
in  melted  paraffin  wax;  fill  the  pot  with  water  and 
insert  the  zinc.  Solder  wires  to  the  zinc  and  the  iron 
tin,  and  the  cell  is  complete.  The  eflficacy  of  the  cell 
may  be  increased  by  filling  the  space  between  the  iron 
tin  and  porous  pot  with  iron  filings. 
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By  Edward   B.   Aveling,   D.Sc.   London. 

[This  series  of  articles,  whilst  dealing  with  the  subjects  required 
by  the  Uiuversity  of  London  for  the  Matriculation  Examination 
and  with  those  required  at  the  Elementary  Stage  of  the  Inorganic 
Chemistiy  (Branch  X.)  Science  and  Art  Department,  is  intended 
as  a  practical  guide  to  the  philosophical  and  systematic  study 
of  the  non-metallics.] 

Chapter  I. — Elements.  Mixtures.  Compounds. 
Chemistry.  Metals.  Non-Metals.  Symbols. 
Weight-numbers.    List  of  Elements. 

Let  us  suppose  that  the  following  substances,  all  easily 
procurable,  arc  placed  upon  the  table  before  the  student ; — 
Brimstone,  chalk,  charcoal,  a  piece  of  glass,  a  bottle  of 
glycerine,  gold-leaf,  gunpowder,  iron  filings,  iron  and 
powdered  sulphur  rubbed  together  in  a  mortar,  a  penny, 
some  phosphorus,  a  shilling,  a  sovereign,  some  spermaceti  ^ 
some  starch,  a  lump  of  sugar,  some  sugar  dissolved  in  water, 
sugar  mixed  with  potassium  chlorate  (chlorate  of  potash  of 
the  chemist's  shop),  a  glass  of  water,  a  piece  of  zmc. 

If  the  student  were  asked  to  attempt  some  grouping  of 
these  twenty  things,  we  may  believe  that,  either  unaided, 
save  by  his  own  native  wit,  or  with  a  little  guidance  from 
his  teacher,  he  would  after  a  time  place  apart  from  all  the 
rest)  the  glycerine,  the  spermaceti,  the  starch,  and  the 
sugar.  These  all  come  from  plants  or  animals  ;  these  are 
organic  bodies.  The  rest,  noting  that  the  organic  body 
sugar  occurred  in  two  out  of  the  seventeen  things  left,  he 
would  name  inorganic  bodies. 

Considering  these  sixteen,  he  would  in  time  place 
(m  one  side  the  brimstone,  charcoal,  gold-leaf,  iron,  phos- 
phorus, zinc,  and  he  would,  if  not  guided,  place  with  these 
the  three  coins,  unless  he  remembered  that  the  penny, 
shDlingy  and  sovereign  are  made  up  of  copper,  silver,  and 
gold,  in  each  case  accompanied  by  some  other  substances. 
This  group  of  six,  noting  that  one  of  the  six  occurred  in 
conjunction  with  iron  in  another  substance  on  the  table,  he 
viU  separate  from  the  rest,  because  t}iey  are  all  bodies  that 
have  not,  as  yet,  been  decomposed  or  analysed  into  simpler 
substances.  Brimstone  or  sulphur,  charcoal  or  carbon, 
gold,  iron,  phosphorus,  zinc,  are  elements  or  simple  bodies. 
Taming  to  the  ten  things  still  before  him,  the  student 
would  arrange  them  in  two  groups.  In  one  he  would 
place  the  gunpowder,  the  iron  and  sulphur,  the  solution 
of  sugar,  the  sugar  and  potassium  chlorate ;  in  the  other 
he  would  place  the  chalk,  the  piece  of  glass,  the  water. 
The  one  group  he  would  name  mixtures,  the  other  chemi- 
cal com^unds.  The  gunpowder  he  would  recognise  as 
a  mixture  of  nitre,  sulphur,  charcoal ;  the  chalk  as  a 
chemical  compound  of  calcium,  carbon,  and  oxygen. 
The  penny,  shilling  and  sovereig^  would  present  some 
difficulty.  They  are  alloys  of  two  or  three  elements. 
Upon  the  whole,  it  is  better  to  place  them  with  the  com- 
pounds, though  they  hover  close 
to  the  border-lines  of  the  two 
groups  of  elements  and  com- 
pounds. 

If,  now,  the  mixture  of  iron 
filings  and  sulphur  be  placed  in  a 
porcelain  capsule,  and  the  capsule 
supported  on  one  of  the  rings  of  a 
retort-stand  (Fig.  i),  whilst  upon 
a  lower  ring  some  wire- 
gauze  is  placed,  at  such  a 
level  as  to  be  only  just 
below  the  bottom  of  the 
capsule,  and  if  the  fiame 
of  a  Bunsen  burner  be 
applied  to  the  bottom  of 
the  capsule  through  the 
wire-gauze,  the  iron  and  sulphur  are  found  to  unite,  and 
a  black  substance  is  formed  unlike  either  sulphur  or  iron. 
This  substance  is  a  compound  of  the  two  elements. 

If  a  glass  rod  is  dipped  in  very  strong  sulphuric  acid 
and  then  applied  to  the  mixture  of  sugar  and  potassium 
ddoratc^  flame  bursts  out,  and  a  yellow  gas  is  given  ofl 
From  the  mixture  certain  quite  different   compounds 


Fig.  I. 


result,  compounds  that  have  not  the  same  properties  as 
the  sugar,  the  chlorate,  and  the  acid,  out  of  whicn  they  are 
made.  The  mechanical  mixture  (e,g.f  gunpowder),  is  made 
up  of  two  or  more  elements  or  compounds,  still  retaining 
their  individual  properties.  The  chemical  compound  {e,g,, 
chalk),  is  made  up  of  two  or  more  elements,  intinoatdy 
combined,  and  its  properties  differ  from  the  properties  of 
its  constituents. 

We  can  now  arrange  our  twenty  substances  in  three 
columns. 


(i)  Elements, 
not  yet 
decomposed, 

a.  Sulphur. 

b.  Carbon. 

c.  Gold. 

d.  Iron. 

e.  Phosphorus. 

f.  Zinc. 


(2)  Mixtures,  of 
two  or  more 
bodies,  whose 
properties  are 
unchanged 

a.  Gunpowder. 

b.  Iron  and  Sul- 

phur. 

c.  Sugar  and  Wa- 

ter. 

d.  Sugar  and  Po- 

tassium Chlo- 
rate. 


(3)  Compounds,  of 

two    or  more 

elements,  with 

change  of  pro^ 

perties, 

a.  Chalk. 

b.  Glass. 

c.  *  Glycerine. 

d.  The  penny. 

e.  The  shilling. 
/    The  sovereign. 
g,  *Spermaceti. 
n,  *Starch. 

i,  *Sugar. 
k.  Water. 
The  compounds  marked  *  are  organic. 

As  far  as  we  know,  all  bodies  in  the  universe  can  be 
arranged  under  one  of  these  three  heads.  The  study 
of  elements,  mixtures,  and  compounds  is  Chemistry, 

Consider  the  six  elements  in  the  first  list.    They  can  be 
grouped  into  two  sets,  each  of  three.    The  gold,  iron, 
zinc,  as  metals,  are  separated  from  the  sulphur,  carbon, 
phosphorus,  as  non-metals.    The  marks  of^  the  metallic 
elements  are  : — 
(i)  SoUdity.    As  a  rule  they  are  solid  bodies,  whilst 
several  of  the  non-metals  are  gases.    Mercury  is 
a  liquid  metal,  and,  later  on,  we  shall  see  reason 
to  believe  that  the  gas,  hydrogen,  usually  classed 
with  non-metals,  is  metallic  in  its  nature. 
(2^  Lustre. 

(3)  Heaviness.    As  a  rule,  metals  have  a  greater  relative 

weight  than  non-metals. 

(4)  Good  conducting  powers  as  regards  heat  and  electri- 

city. 

(5)  Ductility,  from  duco  »  I  draw  (the  capability  of 

being  drawn  out  into  a  wire). 

(6)  Malleability, from  ma//(r»j=ahammer (the  capability 

of  being  hammered  out  into  a  plate). 

These  last  two  properties,  whilst  they  are  only  possessed 
by  some  metals,  are  not  possessed  by  any  non-metals. 

We  know,  at  present,  some  sixty-three  elements.  Of 
these  the  majority  are  metals.  Only  fifteen  elements  at 
most  are  regarded  as  non-metallic,  and  three  of  tiiese 
hover  on  the  border-line  between  the  two  classes  of  simple 
bodies.  In  these  articles  we  shall  confine  our  attention  to 
the  study  of  the  non-metallics,  and  to  the  study  of  twelve 
of  these.  Their  names  follow  in  the  order  in  which  they 
will  be  studied.  Opposite  each  name  is  written  die  sign^ 
symbol,  or  abbreviation  that  is  used  by  students  of 
chemistry  for  the  purpose  of  saving  time.  Most  of  these 
elements  recur  so  frequently  in  the  study  of  this  science 
that  it  is  wise  and  necessary  to  have  some  symbol  by 
which  to  designate  them.  Lastly,  each  element  has,  in 
addition  to  its  symbol,  a  number.  This  I  call  its  weight" 
number.  Without  entering  too  fully  at  present  into  the 
meaning  of  these  ^umbers,  it  may  here  be  said  that  they 
express  the  relative  weights  of  the  different  elements 
under  like  conditions.  Thus  hydrogen  (i  in  the  Ust)  is 
the  lightest  body  known,  and  oxygen  (16  in  the  list)  is, 
under  like  conditions,  sixteen  times  as  heavy  as  hydrogen. 
The  phrase  '  under  like  conditions '  is  of  great  importance. 
Thus  the  solid,  carbon,  is  far  more  than  twelve  times  as 
heavy  as  the  gas,  hydrogen.  But  we  have  evidence  that 
if  hydrogen  and  carbon  could  be  compared  in  the  gas 
condition,  at  the  same  temperature,  under  the  same  pres- 
sure, the  latter  would  be  found  to  be  twelve  times  as 
heavy  as  the  former. 
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Chapter  II.— Plan  of  Work. 

As  we  enter  upon  that  study  of  elements,  mixtures,  and 
compounds  which  we  call  Chemistry,  it  is  necessary  to 
make  clear  the  method  of  study.  Each  of  the  elements 
enumerated  on  the  opposite  page,  will  be  considered 
under  the  following  heads  : — 

A,  Symbol. 

B,  Weight-number. 
C  Preparation. 

First,  to  paraphrase  an  apocryphal  utterance,  '  catch 
your  element.'  The  method  or  methods  of  preparing  the 
simple  body  under  consideration  will  be  studied  along 
these  lines. 

(i)  LtMboratory  method, — A  description  of  the  experi- 
ment necessary,  with  the  substances  and  apparatus  used, 
and  the  names  of  the  products  formed. 

(2)  Symbols  of  the  reaction, — The  shorthand  notes  of  the 
experiment  just  described  are  given  in  the  chemical 
symbols  of  the  bodies  used  and  the  substances  formed. 

(3)  JVei^hts  <i«^/7/^/j/iw«.— The  relative  weights  of  the 
materials  concerned  in  the  preparation  and  their  volumes 
(when  they  are  gases)  are  calculated.  The  table  of 
weight-numbers  on  the  opposite  page  is  of  use  here. 

I>.  Properties. — ^These  are  studied  in  the  order  in 
which  they  would  seem  to  strike  the  observer ;  the  most 
general  are  taken  first,  the  most  special  later. 

(i)  Condition. — Whether  the  body  is  a  solid,  a  liquid, 
or  a  gas.  If  it  is  a  solid  or  a  liquid,  the  temperature  at 
which  it  melts  or  boils  should  be  given.  If  it  is  a  gas,  the 
ease  or  difficulty  with  which  it  is  hquefied  should  be  noted. 

(2)  Ejfict  on  the  senses. — Those  of  touch,  taste,  smell, 
sight 

(3)  specific  gravity, — The  relative  weight,  as  compared 

with  distilled  water  at  a  temperature  of  4^  and  under  a 

pressure  equivalent  to  the  weight  of  a  column  of  mercury 

760  millimetres  (about  thirty  inches)  in  height,  if  the 

body  is  a  solid  or  a  liquid  ;  as  compared  with  hydrogen  or 

air,  if  the  body  is  a  gas.    The  number  that  represents  the 

specinc  gravity  of  a  body  also  represents  its  density. 

But  specific  gravity  and  density  are  no  more  the  same 

thing  than  the  number  of  pence  in  a  shilling  and  the 

nomber  of  months  in  a  year.    Specific  gravity  is  relative 

ve^ht.    Density  is  relative  mass.    Weight  is  the  force 

with  which  a  body  tends  to  move  towards  the  earth. 

Mass  is  amount  of  matter.    If  everything  in  the  universe 

could  be  annihilated  except  one  pound  of  lead,  that  lead 

would  no  longer  have  any  weight,  but  its  mass  would  be 

the  same  as  ^fore. 

{4)  Solubility, — In  water  or  in  acids. 

(5)  Relation  to  combustion, — Whether  the  element 
is  combustible  or  not,  is  a  supporter  of  combustion  or 
not 

(Q  Sfiecialttes, — Under  this  head  are  recorded  such 
properties  as  are  not  considered  under  any  of  the  pre- 
ceding heads ;  as,  e.g,^  the  reaction  upon  litmus  paper  or 
any  special  tests  for  the  particular  element. 

E,  Mixtures  and  compounds  into  which  it 

ENTERS. 

The  mixtures  and  compounds  will  be  studied  upon  the 
same  plan  as  the  element.  That  is,  the  symbol,  weight- 
number,  preparation,  properties  of  each  mixture,  and  of 
each  compound  will  be  studied  wherever  they  admit  of 
study. 

I  sum  up  this  plan,  and  earnestly  advise  each  student 
to  use  it,  or  some  similar — and  possibly  better— scheme. 
Every  £sict  in  regard  to  every  element,  mixture,  or  com- 
pound, should  be  thought  of  under  its  proper  head  in 
this  plan.  Its  relationship  to  other  facts  will  thus  be 
rendered  clear,  and  the  remembrance  of  it  will  be  made 
more  easy. 

PLAN. 

A,  Symbol. 

B,  Weight-number. 

C,  Preparation.— (i)  Laboratory  method. 

(2)  Symbols  of  reaction. 
(3^  Weights  and  volumes. 


D,  Properties.— 


i)  Condition. 

(2)  Effect  on  senses. 

(3)  Specific  gravity. 

(4)  Solubility. 

(5)  Relation  to  combustion. 

(6)  Specialties. 

E,  Mixtures  and  compounds.— Each  studied  under 
heads  A^  B,  C,  D. 

(To  be  continued,) 
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ANSWERS  TO  ARITHMETICAL  QUESTIONS 
IN  THE  'SCHOLAR'  FOR  MARCH,  1884. 

STANDARD  IV. 

A.  I.  ;f8s  IS.  io«d.  3.  ;f46,i36  5s« 

2.  ;f  92  8s,  5id. 


3.  31,622,400  sec. 

B.  I.  13  lb.  4  oz.   I  dwt. 

5  g^- 
2.  £%%  7s.  11^.-83. 

3.    2,718,220  OK. 

C.  I.  ;f7094  7s.  3id. 

2.  3s.  9d. 

3.  15  c.  yd.  8  ft.  1171 

in. 

D.  I.  15  ton  9  cwt.  I  qr. 

14  lb. 
2.  49.957i33o.8o2,5oo. 


E.  I.  1 8s.  lojd.  -  14,070. 

2.  158  r.  10  q.  3  sh. 

3.  1,176,120  sq.  in. 

F.  I.  8Jyds. 

2.  214  ton  6  cwt.  2  qr. 

20  lb.  15  oz. 

3.  18,000  marbles. 

Advanced  Examination, 

1.  ;f  1657  6s.  8d. 

2.  1223  ton  16  cwt.  I  qr. 

4  lb.  8  oz. 

3.  Girl  4s.  4d.,  boy  3s.  6cl. 


A.  I.  ;f34i2  los. 

2.  los  6d. 

3.  £z  15s.  loHd. 

B.  I.  3j. 

2.  Z3085  2s.  9id. 

3.  £^\l^,  8|l|d. 

C.  I.  ;f6  9s.  ii|d. 

2.  ;f  187  los. 

3.  \h 

D.  I.  £^  I2s.  3d.  loss. 

2.   ;f5529  14s.  lid. 

3.  46  gallons. 


STANDARD  V. 

E.  I.  ;f  i,493»35o  8s.  2d. 

2.  £\\  5s.  8d. 

3.  ^123  7s.  i|d. 

F.  I.  316,120  minutes. 

2.  7  mis.  913  yds.  2  ft. 
?  in. -511. 

3.  170  ft. 

Advanced  Examination, 


1.  ^^36  1 8s.  lod. 

2.  ^145  17s.  iffid. 

3.  £1  9s.  4d. 


STANDARD  VI. 


A.  I.  £\%  OS.  5id. 

2.  H. 

3.  '004. 

B.  I.  £^\  14s.  lOiVsd. 

2.  £\^  17s.  I  jd. 

3.  £^\  i6s. 

C.  I.  126  rats. 

2.  3?. 

3.  '00078125. 

D.  I.  '00x0845. 

2.  £(i  15s.  SW- 

3.  }  of  the  estate. 


E.  I.  "02857  + 

2.  44}  hours. 

3.  7  sO  yards. 

F.  I.  £1  OS.  i^jd. 

2.  4^  per  cent. 

3.  1 10^  days. 

Advanced  Examination, 

I.    ;f2250,  jf2000,    ;f ISOO, 

and  ;f  1200. 

2.  ;f9"  5s. 

3.  ;f2i9  13s.  7td. 


STANDARD  VII. 


A  I.  14s.  loid. 

2.  £<)  6s.  8d. 

3.  2/1:  years. 

B.  I.  A 346  17s.  6d. 

2.  £\l  i6s.  9Sd. 

3.  <83  12s.  i»{d. 

C.  I.  /i47if. 

2.  ;^835  13s.  4d. 

3.  46}  per  cent. 

D*  '•  t4t  per  cei^t* 

2.  £a  7s.  loMifd. 

3.  37H. 


E.  I.  lyV  mistakes. 

2.  \\\  per  cent. 

3.  5625. 

F.  I.  '485  per  cent. 

2.  2^  p.  c.  gain. 
3-  A59.333  8s. 

Advanced  Examination, 

1.  ;f307  I2S.  o*i8o72i2d. 

2.  £i^i  a  year  gain. 

3.  i6i  inches. 


SOLUTIONS  OF  THE  'ADVANCED  EXAMI- 
NATION'QUESTIONS  IN  *THE  SCHOLAR' 
FOR  MARCH,  1884. 

STANDARD   IV. 

I.  4s.  8d.  X  4J  =  19s.  lod.  cost  of  cloth,  +  17s.  iod.=s 
£\  17s.  8d.  total  cost  of  each  suit;  and  £i  17s.  8d.  x88o= 
^1657  6s.  8d.  Ans. 
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2.  122.^^  ton  16  cwt,  I  qr.  4  lb.  8  og.  Ans.  (Only  ft  test  of 
mechanical  accuracy.) 

3.  lod.  X90a;f3  15s.  excess  that  the  90  girls  receive  in 
addition  to  an  equal  division  with  the  boys.  ;^34  4s.  ~  ;f  3  15s.  = 
£y^  9s.,  which,  divided  by  (90  g.  +84  b.  =  )  174= 3s.  6d.  a  boy's 
share,  +  lod.  =  4s.  4d.  a  girl's  share.  Ans. 

STANDARD  V. 

1.  The  four  items  are  lOs.  6d.  +  £1^  los. +;f22  los.  + 
£vi  8s.  4d.  a= /'5618s.  lod.  Ans. 

2.  38  ton  17  cwt.  ss  777  cwt.,  which,  at  3s.  gd.  acwt.= 
jf  145  13s.  9d. 

£    s.    d. 
2  qr.  is  i  39 

777 


145  13    9    price  of  38  ton  17  cwt. 


o 
o 
o 
o 
o 
o 
o 


I  10*      „  „ 

o  iij      „  „ 

o    5f      »  M 

o    oH    M  „ 

o    ^yfh  >»  M 

o    ^rn  >»  II 

o    OjVV  m  » 


2-qr. 


14  lbs. 

2 
I 


;gi4s  17  im  » 


ton    cwt. 
*>    38        17 


qr. 
3 


lb.     oz. 
17      12 


80Z. 
4  .. 


3.  ;f  12  3s.  4d.-5-365=8d.  a  day.  From  May  17th  to  Oct. 
38th,  the  latter  exclusive,  is  164  days,  which  at  8d.  a  day= 
/5  9s.  4d.  Ans. 

STANDARD  VI. 

1.  l+J+i  +  i=^^^^^^^^^t^^^'^=H»  which  exceeds  a  unit 

120 

or  integer — mte.  Hence,  as  these  fractiofu  cannot  really  be 
received  by  each,  their  several  ratios  must  be  received  instead. 
Consequently,  the  whole  must  be  divided  into  139  parts  instead 
of  I20,  the  first  receiving  ^g,  second  ^A,  etc.  Now  xIf  of 
jf  6950=^50,   then  £so  x  45  =  /2250 ;   jf  50  x  40  =  /  2003 ; 

jf50x  30=^1500;  and  jf  50  x  24=/i200.  Answers. 

2.  Bringing  the  women  and  boys  in  the  consequent  to  their 
equivalents  in  men,  we  have  15  bo3rs=6  men,  since  20  boys= 
S  men  ;  and  as  8  men = 12  women,  a  woman =f  of  a  man,  and 
^  of  20=si3^men.  Then  5  men  (given)  + 13 J  men +6  men= 
24I  men.    Then  by  proportion  and  cancelling — 

/•20  X  24^  men  x  24  _  ;f  91  5s.  Ans. 
^        "8x16 

3.  5'»S  P«cks  X 32-5  X  20=3347*5  pecks=  104*609375  quarters, 
the  produce  of  the  20  acres.    And22'i  x  104-609375= 

jf  219  13s.  7h  Ans. 

STANDARD  VH. 

I.  Four  per  cent,  for  a  year=rtTr>  therefore  for  a  quarter  it 
=  rJir'  There  being  6  quarters  in  the  I J  years,  ^h^  niust  be 
added  successively  6  times. 


5000 

5050                   a 
50-5 

mount  at  the  end  < 
»>        »f        i» 

»»            »»           ti 
n           99           If 
it          it          tt 
II          »»          1* 

=  £^07  I  as.  0180 

)f  the  1st  quarter 

Ttv 

5100*5 
$1-005 

II    2nd    ,. 

rtr 

5151*505 
51-51505 

.1    3«1     11 

T+T 

5203*02005 
52*0302005 

•1    4th     „ 

riv 

5255*0502505 
52-550502505 

»    5th    „ 

5307*600753005 
5000* 

»    6th     „ 

307*600753005  = 

72 1 2d.  Ans. 

on  selling  out  the  4  per  cent,  stock.  ;£^i24{+i=;f  125  cost  of 
;f  100  stock  in  the  5  per  cents. ;  and  ;f  42,025  -r  125 =336^  cents, 
of  5  per  cent,  stock  bought.  Then  ;f5x336|=;fi68i  yearly 
income  from  the  5  per  cents. ;  and  jf  1681  -^1640= 

£^J  gain.  Ans. 

3.  loA  inches  x  16=  168  inches  the  aggregate  of  the  16  tides. 
iij    „      X  20=225    „  „  20     „ 

Then  225-168=57     „  „  last   4     „ 

From  the  data  the  i8th  tide  was  i|  inches  above  the  17th  ;  the 
19th  three  inches  above  the  17th ;  and  the  loih/our  anda'heUf 
above  the  17th  tide  Taking  these  excesses  (1^+3+4^=9) 
from  the  57  we  have  48,  which -r  4=  12  inches  the  17th  tide,  and 
12  in.  +  4I  in.  =  16^  inches.  Ans. 


2«  ;f 41,000  at  4  per  cent.  =;£'i640  yearly  income.     £102'^  {\ 
being  deducted  for  brokerage)  x4ios;f  42,025  amount  received 


Sir  Charles  William  Siemens. — On  the  19th  of 
November  an  eminent  scientist,  well  known  in  England 
as  in  other  countries,  passed  away.    Charles  William 
Siemens,  born  April  4,  1823,  at  Leuthe  in  Hanover, 
was  educated  at  Lubeck,  Magdeburg,  and  Gottingen 
University.     He  was  only  twenty  years  old  when  he 
came  to  England  with  his  brother  Werner  to  realise  an 
invention  for  electro-gilding,  and  so  successful  were 
they  that  William  made  England  hi§  home.      His 
chief  services  to  science  may  be  noted  in  chronological 
order  as  follows :  a  double-cylinder  air-pump,  and  a 
simple  water-meter ;  a  four  horse-power  steam  engine 
with  regenerative  condensers,  which  gained  him  the 
gold  medal  of  the  Society  of  Arts  in  1850 ;  a  modifi- 
cation of  Grove's  secondary  battery;  two  steam  engines 
with  regenerative  condensers  for  the  Paris  Exhibition 
of  1855 ;  submarine  cables  \  a  pyrometer  based  on  the 
principle  of  using  the  increased  resistance  of  metallic 
conductors  due  to  the  rise  of  temperature  as  a  means  of 
measuring  temperature;  the  regenerative  gas  furnace,  his 
most  famous  invention,  with  which  his  brother  Fre- 
derick was  also  associated  ;  and  as  a  consequence  of 
the  latter  invention  the  production  of  steel  on  the  open 
hearth,  an  industry  now  employing  thousands  of  men ; 
a  barometer  for  measuring  depth  of  the  sea,  and  so  on. 
Besides  these  his  contributions  to  scientific  literature 
are  equally  numerous  and  valuable ;  he  was  a  member 
of    nearly    all    the    scientific    societies    of     Great 
Britain:  a   D.C.L.    of  Oxford  University   in    1870, 
an    LL.D.    of   Glasgow    in    1880,    of    Dublin    in 
1882,  in  which  year  he  also  received  the  degree  of 
Ph.D  from  Wiirtzburg.     He  was  knighted   by   Her 
Majesty  in  March  last,  and  had  received  recognition  of 
his  services  from  the  Emperor  of  Brazil,  the  Shah  of 
Persia,  and  from  France  under  the  Empire  and  under 

the  Republic. 

«  «  •  «  * 

Asbestos. — There  seems  no  limit  of  the  uses  to 
which  asbestos  can  be  applied ;  asbestos  filters  have 
recently  been  introduced  into  chemical  laboratories, 
where  their  power  of  resistance  to  the  action  of  strong 
acids,  as  well  as  of  heat,  render  them  especially  valuable. 
Gloves  of  asbestos  are  also  useful  as  protecting  the 
skin  from  acids,  and  asbestos  paper  for  protiecting  tables, 
etc.,  from  acid  stains.  It  makes  good  porous  cells  for 
batteries,  but  perhaps  its  most  ingenious  use  is  as  an 
air  filter.  M.  de  Luynes  has  drawn  the  attention  of 
the  Soci^t^  d'Encouragement  of  Paris  to  M.  Epp^'s 
invention  in  this  connection,  by  which  the  air  is  blown 
by  means  of  a  fan  through  a  bed  or  layer  of  asbestos 
six  inches  thick;  the  air  is  thus  deprived  of  dust 
particles,  and  also  is  purified  from  germs  of  disease  or 
fermentation. 
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The  late  Mr.  Hugh  Powkll. — ^We  regret  to  see 
the  notice  of  the  death  of  Mr.  Hugh  Powell,  the 
eminent  optician.  It  was  almost  fifty  years  ago  when, 
in  1834,  he  gained  a  silver  medal  at  the  Society  of 
Alts  '  for  a  stage  for  a  microscope.'  In  1840  he 
made  the  first  achromatic  object  glass  of  one-sixteenth 
of  an  inch  focal  length  ever  seen  in  this  country.  In 
1 84 1  the  Society  of  Arts  again  awarded  him  a  silver 
medal  'for  his  mode  of  mounting  the  body  of  a  micro- 
scope.' He  was  also  the  fiist  English  optician  to 
construct  object  glasses  on  Amici's  'immersion' 
sy-stem.  Still  later  he  succeeded  in  construc^ng  an 
object  glass  of  a  focal  length  of  one-eightieth  of  an 
inch.  He  -was  one  of  the  earliest  fellows  of  the  Royal 
Microscopical  Society,  founded  at  London  in  1840. 
His  son  is,  we  believe,  continuing  his  father's  ex- 
periments on  the  more  recently  developed  'homo- 
geneous immersion'  system. 


XCSUC* 


BY  RALPH   DUNSTAN,   MUS.   BAC,   CANTAB.; 

L.  MUS.,  T.C.L.; 

Member  cf  the   Council  of  thi   Tonic  Sol-fa   ColUgtj  tic, 
(Continned  Irom  Vol.  III.>  page  591.) 

Terms  of  Style  : — 

Ad  Hhitum^  Ad  lib.^  at  the  discretion  of  the  performer  (as 
RalL  adlib,\ 

A^taiOy  with  agitation. 

AnimatOt  with  animation. 

A  poco  a  pocot  little  by  little,  by  degrees  (used  to  qualify 
some  term  of  Expression  or  Speed). 

Assaiy  very,  enough  (as  Alicgro  assai), 

Bntf  well. 

Bril/an/e,  in  a  brilliant,  showy  style. 

Com  brio,  with  energy. 

Con  cspressioncy  with  feeling  or  expression. 

Con  fuoco,  with  fire. 

Cm  moto,  with  spirit  (or  motion). 

On  fcmrezza,  with  tenderness. 

GrasiosOf  gracefully. 

LegeUo,  smoothly,  m  a  gliding  manner. 

Jia,  but. 

Maestoso,  in  a  grand,  broad,  majestic  style. 

Marcato,  marked  ftnd  emphatic  {Ben  tnarcaio,  well  empha- 
sized). 

Mezzo,  half  (Hfcszo forte,  half  or  moderately  loud). 

Molto,  much,  very  (Andante  moltoY 

Non,  not  Piii,  more.  Foco,  little.  Quasi,  almost,  in  the 
style  of. 

Segue,  it  follows.    Sempre,  always  (as  Sempre  f,) 

Sostenuto,  with  the  notes  sustained  their  full  length. 

Staccato,  with  the  noteft  cut  short. 

Tenuto,  ten,  sustained. 

Vivace,  in  a  quick,  sprightly  manner. 

Vtflti,  Turn  over  (as  VoUi  subito.  Turn  over  quickly). 

The  Minor  Scale  in  rrs  various  Forms. 

Major  Scales  are  so  called  because  the  interval  from 
the  Tonic  or  Key-note  to  the  third  note  of  the  scale  is 
a  Majifr  Third ;  when,  hoWever,  the  third  of  a  scale  is 
AfinoTy  it  is  called  a  Minor  Scale. 

The  student  will  readily  perceive  that  there  <ire  a 
great  many  minor  scales  of  various  kinds : — 


(I) 


Minor  3rd. 

r      n     f 


1     t     d' 


(») 


is   Li  ^  ''  r  {'  r  r^ 


Muibrjrd. 
R         f        • 


1     t     d"    r" 


(3) 


i 


zz 


1 


PI'     f     ■•     V 


(4) 


These  minor  scales  are  all  formed  from  the  notes  of 
the  scale  of  C  major,  and  we  may  form  the  same 
number  from  the  notes  of  any  other  major  scale.  All 
these  minor  scales  were  used  before  the  introduction 
of  Harmony ;  but  in  Modem  Music,  No.  3  only  is 
employed,  and  is  so  much  modified  in  its  use  that  it 
appears  under  several  distinct  forms. 

The  Modern  Minor,  as  it  is  generally  called,  is 
represented  in  Tonic  Sol-fa  Notation  by  the  notes 

1^  t^  d  r  m  f  8 1, 

and  various  modifications  of  some  of  these  notes. 

LAH\%  regarded  as  the  Tonic  or  Key-note^  while 
DOHy  the  Tonic  of  the  Major  Scale,  is  the  Minor 
Third  of  the  Minor  Scale. 

The  Scale  of  DOHzn^  the  scale  of  LAH  (a  minor 
third  below  or  a  major  sixth  above)  are  said  to  be 
Relative  to  each  other.  Thus,  in  the  Major  Scale  of 
C,  LAH  IS  A,  and  the  Scale  or  Key  of  A  minor  is 
said  to  be  the  Relative  Minor  of  the  Scale  or  Key  of  C 
Major :  and  similarly,  the  Scale  or  Key  of  C  Major  is 
said  to  be  the  Relative  Major  of  the  Scale  or  Key  of 
A  Minor. 

The  relation  of  the  two  scales  may  be  shown  thus : — 


/1>0H^— -._ 


Majoi 


TE    «v 
"LAH   '.- 


SDH  ' 


Minor  Scale 


V^_D0H  '-'- 


TEi' 


_UAH^ 


Semitone 

^  -  -  Tone 

S-'"  Tone 

"/-"•'  Tone 

1'*^  Semitone 

^  "^-  Tone 

'  -  -^  Tone 

S  '-^  Semitone 

"1-*  Tone 


Taking  l|tjdrmf8las  forming  our  typical 
minor  scale,  let  us  see  how  this  scale  is  modified,  and 
under  what  conditions  these  modifications  take  place. 

The  Minor  Scale  (like  the  Major)  comprises  two 
Tetrachords ;  the  lower  tetrachord  1^  t^  d  r  and  the 
upper  tetrachord  m  f  8 1.  Except  in  one  peculiar  case, 
the  lower  tetrachord  isjixedy  always  consisting  of  the 
same  four  notes ;  but  the  upper  tetrachord  is  variable. 
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In  the  first  form  of  the  Minor  Scale  (sometimes 
called  Minor  Mode\  the  upper  tetrachord  is — 

ascending  m  f  B  1 
and  descending  1  8  f  m 

This  may  be  called  the  ancient  or  unaltered  form. 
Harmony  requires  a  leading-note  a  semitone  below  the 
Tonic  Now  SOH  is  a  full-tone  below  LAH^  and 
must  therefore  be  sharpened  a  semitone  to  SB^  which 
is  the  leading-note  in  the  Minor  Scale. 

The  second  form  is  therefore — 

ascending  m  f  se  1 
descending  1  se  f  m 

This  is  the  tnu  form,  or  the  Harmonic  form ;  in  other 
words,  it  is  the  form  required  by  Harmony. 

Observe,  however,  the  peculiar  interval  between 
FAH  and  SE.  This  interval,  called  an  augmented 
second,  is  so  difficult  to  sing  that  FAH  is  often 
sharpened  a  semitone  also.  The  new  note  is  not 
called  FE^  as  you  might  perhaps  expect,  but  BAH 
(Observe  that  FE  is  the  ordinary  sharp  of  FAH^  and 
that  BAH  IS  the  sharp  oiFAHustd  only  in  the  Minor 
Scale.) 

The  third  form  of  the  Minor  ascending  is 

m  bah  se  1 

which  is  identical  as  to  interval  with  the  upper  tetra- 
chord of  the  Major  Scale,  s  1 1  d^. 

The  tetrachord  of  this  third  form  is  generally  1  s  f  m 
(like  the  unaltered  form) :  though,  occasionally, 
1  se  bah  m  may  be  used,  thus  giving  rise  to  a  fourth 
form. 

Minor  Scale  or  Mode. 

WFonn.   i'"'^'"'''-     I'     t'    J      '      " 
{Descending.    1      8      I       1*1       r 

«dFonn.jf"^7-     \     *'    J 
{Descending,    1      86    f 


d 

f 


r 
n 

r 
n 


{Ascending,  1,  t| 

3TU  Form.  <  ^         ,.  , 

f  Descending.  1  8 

4th  Fonn.  j^"""*"^-  J'  *'    ?      ' 

{Descending.  1  80    oa     n 


PI 

r 

n 

r 

n 

r 


f 

d 

f 

d 


8 
t. 

88 

ti 


ta3k  86 

d  t, 

ba  86 

d  t, 


In  Staff  Notation,  Key  A  Minor,  these  forms  appear 
as  follows: — 


LAH  is  A ;  DOH  is  C. 


1st  Form 


•i 


X 


':SPJesi^ 


39: 


1 — r 


nzt 


v=t 


33: 


snd  Form, 


% 


Ascending. 

J. 


Descending. 


\  I  r  '^ 


■g.'-je. 


3a=S 


J^a. 


:t=t 


g-!!LLlgr=:^ 


3rd  Form, 


•^fe 


1 — r 


trj: 


^^gj^ 


4- 


4th  Form.  l^^^rT^^\^  'T'}^?^  ^T^-tt-^s^ 


N.B. — The  ist,  2nd,  and  4th  forms  are  the    same 
ascending  and  descending. 

The  following  is  a  table  of  the  Minor  Scales  most 
usually  employed.  The  Second  and  Third  Forms  only 


are  given,  but  the  student  will  have  no  difficulty  in 
writing  the  others  for  himself. 


Key  E  minor.     Z-^-ff' is  E  ;  DOH\%Q. 

2nd  Form.  fc^=g^  rj^^^^^^T'^  ■  [^  g:aE«Lj..JJ 

3"!  Form.  ^^^jzj^g^f^lT^&fg^^^ 


B  Minor.    LAff  is  B ;  DOff  is  D. 
2nd  Form.  ffiV:;^^^^^i^gp8^^ 


t=X 


t=2 


1 


3rdFonn. 


Kf  minor.    LAff  is  f|  ;  DOff  U  A. 

3rd  Form.  ^^^irT^T^Tr^^te^^^ 

Clf  minor,    LA  J/  is  C  J ;  £>Off  U  E. 

»nd  Fonn.^'iV^^L=^:^-ff^:^^^p 

G;^  minor.    ZAffisGp,  DOff  is  M. 

F,  which  WAS  already  sharpened, 
now  requires  a  double-sharp  x. 


2nd  Form.ghr*3t:;g-gY^-^'     '"■"^B ' 


3rd  Form,  g^rgf  .-;g::g-^ -^-r  -=g  '     ' =F=^=:^I 

•^  "^  The  double-sharp  is  con- 

tradicted by  the  single-sharp  sign. 

It  is  unnecessary  to  give  the  Scales  of  D  sharp 
minor  and  A  sharp  minor ;  but  the  student  is  advised 
to  practise  writing  them. 

D  minor.     LAH  is  D ;  DOH  is  F. 
and  Form-^p^g^'gg^^^^g 

3rd  Fonn.  g*^^r5,S3igrJ:Pr^'^^=^^ 

G  minor.    Z-^^  is  G  ;  DOff  is  BIT. 
and  Fonn.^g.^^^r''  \  ^T  ^^^^Si 


^l^g 


C  minor.    ZAff  is  C  ;  DOff  is  Eb. 

mJX       l>. I  4  >«> 


2nd  Form.^^n    I  J  ^Jzjl^g-PlFf^IiJLj-J  ^ 


F  minor.    Z^^  is  F ;  DOH  is  EK 


;^r^ 


r  minor,     j^ji^a  a  r  ,  z/v/zz  is  £«/. 

-a  Form.^^^d^^=^t^f^?^4^Si 


3rd  Form. 
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«  I 


Sid  FomL 


I 


zz 


nx 


^ 


8^'^Mt  ^phip 


E?  minor.    .£i<^  U  Ef ;  /)0-«r  is  G^ 


jrdFonn 


•^ 


r-rp>-JgT 


^Bg!!r!^a^ 


Air  minor.    LAH  is  A^  ;  DOff  is  C  |r. 


2nd  Form. 


yd  Form.  ffi5fer^:E:^{     1  ^       |.L  '     '    f  fljggSl 

The  student  will  remember  that,  in  Major  Scales, 
the  semitones  invariably^  occur  between  the  third  and 
fourth  and  between  the  seventh  and  eighth  notes.  In 
Minor  Scales  the  semitones  vary  in  position  and 
number,  according  to  the  fomi  of  the  scale. 

Thus,  in  the  first  form  1]  t^  d  r  in  f  s  1  they  occur 
between  the  second  and  third  and  between  the  fifth 
and  sixth  ;  in  the  second  form 

I^  tj  d  r  xn^  BoX 

they  occur  between  the  second  and  thirds  between  the 
fifth  and  sixths  and  between  the  seventh  and  eighth. 
In  this  form  of  the  Minor  Scale  there  is  one  interval 
larger  than  a  tone,  viz.,  the  interval  from  FAHXo  SE, 
On  account  of  this  Chromatic  interval  (an  augmented 
second),  the  second  form  of  the  Minor  Scale  is  called 
by  some  theorists  the  Chromatic  Form. 

In  the  third  form,  ascending,  Ij  t^  d  r  m  bah  se  1, 
the  semitones  fall  between  the  second  and  third  and 
between  the  seventh  and  eighth  ;  descending, 


I  8  f  m  r  d 


tilp 


between  the  sixth  and  fifih  and  between  the  third 
and  second. 

The  student  will  perceive  that  Relative  Major  and 
Minor  Keys  have  the  same  signature. 

Thusy  A  Major  and  ¥%  Minor  are  Relative  Keys, 
both  having  the  signature  ^J|g    etc. 

Thetenns  Tonic  Major  and  Tonic  Minor  are 
used  to  signify  keys  with  the  same  Key-note  or  Tonic ; 
as  C  Major  and  C  Minor,  F  Major  and  F  Minor,  etc 
Thus,  while  the  Relative  Minor  has  the  same  signature 
as  its  Relative  Major,  the  Tonic  Minor  has  three  flats 
^nore  or  three  sharps  less  in  the  signature  than  its  Tonic 
Major. 

Study  carefully  the  following,  and  go  through  all  the 
other  scales  in  the  same  way. 

K«y  C  nu^. 

^Cd  rnfaltd*    d'tltfnrd 


Relative  Mihor. 
Key  A  minor.    LAH  is  A ;  DOH  is  C. 


.a. 


1st  Form. 


± 


C^r^'T'cliA 


3nd  Fomi 


ltd' 


I'    1'  •'  f  n'  r"  d'  t  I 


*C TtTV  rh 


I 


c 


:ffja 


I=t 


d'  r'  n' 


f  u'  1'    1*  le'f  n'  r'  d'  t  1 


3'd  Form.  ^^^^=^f^0^^^-rrf 

1  t~d' 'r'  n' ba' le'  I'    1'  •'  f '  n'  t'  i'  t 


4lh  Form. 


'^#^ 


1  t  d*r'n'ba'884*    Tse'ba'n^r'd' t  1 

Tonic  Minor  of  C  Major. 


Key  C  minor. 
2nd  FoTm.TB^t 


DOHhlE.^. 


li  ti  d  r  n 
(To  be  continued.) 
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BY   ARTHUR   NEWSHOLME,   M.D.   LOND., 

Gold  Medallist  and  University  Scholar ^  Physician  to  the  City 

Dispensary. 

Chapter  VIII.— DIGESTION— ('r^wAVw/^^;. 

Prolonged  boiling  of  casein  or  flesh,  alone  or  with  a 
dilute  acid,  produces  a  substance  similar  to  and  appar- 
ently identical  with  peptone.  It  would  seem,  therefore, 
that  pepsin  simply  facilitates  a  change  of  hydration, 
which  may  be  performed  in  its  absence. 

Peptones  are  not  found  in  the  circulation :  they  are 
absorbed  by  the  capillary  veins  leading  from  the  stomach 
to  join  the  portal  vein,  which  enters  the  substance  of 
the  liver.  They  are  not  present  in  the  blood  of  the 
portal  vein,  (M.  Foster.)  It  would  seem,  therefore, 
that  peptones  become  changed  again  into  albuminoids, 
immediately  after  their  entry  into  the  blood. 

Various  circumstances  affect  the  rapidity  and  ease  of 
gastric  digestion.  The  greater  the  surface  exposed  to 
the  action  of  gastric  juice,  and  the  more  quickly  solu- 
tion of  the  food  occurs.  Thus  fine  division  of  food 
by  mastication  or  other  means,  and  constant  movement 
of  it,  aid  digestion.  The  presence  of 'a  large  excess  of 
the  products  of  digestion  impedes  digestion.  Neutralisa- 
tion of  gastric  juice  arrests  it  entirely ;  and  it  is  most 
active  with  a  juic6,  the  acidity  of  which  is  '02  per  cent 
It  is  most  active  at  a  temperature  between  35  and  40^ 
Cent. ;  very  hot  and  very  cold  liquids  are,  therefore, 
harmful  The  activity  of  artificial  gastric  juice  is 
entirely  destroyed  by  boiling  for  a  few  minutes. 

The  mental  condition  has  an  important  influence  on 
digestion.  Worry  or  bad  temper  commonly  produce 
indigestioa  Exercise  immediately  after  meals  is  in- 
judicious ;  and  so  likewise  is  an  immediate  return  to 
brain  work,  as  these  direct  the  flow  of  blood  away  from 
the  digestive  organs.  The  stomach  ought  to  be  ^rly 
filled,  but  not  distended.  The  French  plan  of  having 
only  breakfast  and  dinner,  and  these  necessarily  large 
meals,  is  not  advisable ;  the  best  division  is  into  three 
meals  a  day,  at  fairly  equal  intervals;  allowing  ab  ut 
five  hours  intervals  between  them,  in  order  that  the 
stomach  may  become  quite  empty. 
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There  are  two  factc^s  concerned  in  gastric  digestion : 
First,  the  chemical  action  abeady  considered ;  and, 
secondly,  a  mechanical  action  due  to  the  movements  of 
the  stomach.  The  gastric  movements  are  essentially 
identical  to  the  peristaltic  movements  of  the  intestines, 
but  modified  by  the  peculiar  arrangement  of  the  mus- 
cular fibres  in  the  stomach.  A  sort  of  churning  is  pro- 
duced of  the  contents  of  the  stomach,  the  food  being 
carried  from  the  cardiac  orifice,  along  the  greater  cur- 
vature and  back  along  the  lesser  curvature  of  the 
stomach,  whik  subsidiary  currents  keep  up  a  circula- 
tion of  food  between  the  centre  of  the  stomach  and 
the  mucous  membrane.  The  pyloric  orifice  is  tightly 
closed  by  the  contraction  of  the  involuntary  fibres 
forming  the  pyloric  sphincter,  and  thus  the  escape  of 
food  inta  the  duodenum  is  prevented.  As  gastric 
digesdon  advances,  the  pyloric  sphincter  gradually 
relaxes,  and  more  and  more  of  the  products  of  gastric 
digestion  escape.  The  movements  of  the  stomach 
gradually  increase  in  force  as  digestion  proceeds,  and 
the  acidity  of  the  gastric  juice  increases  in  an  equal 
proportion.  The  exact  character  of  the  nervous  me- 
chanism governing  the  gastric  movements  is  very 
doubtful.  It  is  probably  some  ganglionic  apparatus  in 
connection  with  the  sympathetic  system.  Section  of 
both  pneumogastric  nerves  causes  spasmodic  closure  of 
the  cardiac  orifice  of  the  stomach  and  accumulation  of 
food  in  the  oesophagus. 

The  chyme  resulting  from  gastric  digestion  after 
leaving  the  stomach  enters  the  small  intestine,  where 
it  is  subjected  to  other  digestive  changes.  It  will  be 
convenient  at  this  point  to  describe  the  structure  of  the 
small  and  large  intestine,  and  of  the  glands  appended 
to  them,  the  liver  and  pancreas. 

The  small  intestine  forms  a  convoluted  canal,  com- 
mencing at  the  pylorus,  and  ending  in  the  large  intes- 
tine, at  the  ileo-coecal  valve.  It  is  about  twenty  feet 
long  in  the  adult,  and  its  convolutions  occupy  the 
middle  and  lower  part  of  the  abdomen,  surrounded  by 
the  large  intestine  (Fig.  35).  It  is  arbitrarily  divided 
into  three  parts,  the  first  ten  or  twelve  inches  being 
called  the  duodenum^  in  the  concavity  of  which  lies  the 
pancreas,  the  upper  two-fifths  of  the  remainder  being 
named  the  jejunum^  and  the  lower  three-fifths  the 
ileum.  Like  the  stomach,  the  small  intestine  has  four 
coats,  serous  or  peritoneal,  muscular,  submucous,  and 
mucous.  The  serous  coat  embraces  the  whole  of  the 
small  intestine,  except  a  part  of  the  duodenum.  The 
muscular  coat  consists  of  unstriped  muscular  fibres 
arranged  in  two  sets,  an  outer  longitudinal  and  an  inner 
circular.  The  progressive  contraction  of  this  coat 
from  above  downwards  causes  the  vermicular  or  peri- 
staltic movements,  by  means  of  which  the  contents  of 
the  bowel  are  forced  onwards.  The  movements  of  the 
intestine  occur  in  a  wave-like  manner,  and  involve 
movements  of  individual  |>arts,  and  also  a  frequent 
change  of  position  of  the  whole.  The  submucous  coat 
consists  of  areolar  tissue,  and  connects  the  mucous  and 
muscular  coats  together. 

The  mucous  membrane  shows  on  its  inner  surface  a 
finely  fiocculent  appearance,  due  to  minute  pro- 
minences studding  its  surface,  called  'villi.'  It  is 
extremely  vascular,  one  of  the  most  vascular  mem- 
branes in  the  body.  Like  the  stomach,  it  is  coated 
throughout  with  a  single  layer  of  columnar  epithelium ; 
and  in  its  deepest  part,  next  to  the  submucous  coat, 
is  bounded  by  a  layer  of  unstriped  muscular  fibres 
{muscularis  mucosa).    Between  these  parts  it  consists 


chiefly  of  tubular  glands  and  retiform  tissue,  containing 
abundant  vessels  and  lacteals. 

Like  the  stomach,  the  mucous  membrane  presents 
folds,  but,  unlike  that  organ,  its  folds  are  not  obliterated 
by  distension.  These  folds,  called  valvula  conniventes^ 
reach  transversely  across  the  bowel  from  one-half  to 
two-thirds  of  its  circumference.  Their  largest  amount 
of  projection  is  about  ^  inch.  Each  consists  of  a  fold 
of  the  mucous  membrane,  with  some  submucous  tissue 
between  the  two  layers.  The  valvule  conniventes 
commence  an  inch  or  two  beyond  the  pylorus,  be- 
coming much  more  numerous  in  the  upper  half  of  the 
jejunum,  when  the  distance  between  them  is  not 
greater  than  the  breatulth  of  one  of  the  valves.  Below 
this  point  they  gradually  diminish  in  size,  disappearing 
entirely  about  the  middle  of  the  ileunu  They  serve  to 
supply  a  gready  increased  mucous  surface  for  digestive 
purposes,  and  for  the  absorption  of  digested  food ;  and 
prevent  the  food  from  being  hurried  along  too  quickly. 

The  villi^  already  named,  occur  only  in  the  small 
intestine,  giving  its  surface  a  characteristic  velvety 
appearance.  They  can  be  best  seen  by  removing  a 
piece  of  intestine  from  a  rabbit,  washing  it  carefidly, 
and  then  examining  it  with  a  pocket  lens  under  a 
shallow  layer  of  water.  The  water  serves  to  float  up 
the  villi  Each  villus  is  -^^  to  -^^  of  an  inch  in  width, 
or  more.  In  the  upper  part  of  the  small  intestine 
they  have  been  estimated  to  number  from  600  to  1000 
in  a  square  inch,  and  in  the  lower  part  from  480  to 
800  in  the  same  space.  Krause  calculates  their  total 
number  as  at  least  four  millions. 

Each  villus  is  practically  a  prolongation  upwards  of 
the  mucous  membrane.    Its  free  surface  is  covered 
by  columnar  epithelium ;  inside  this  is  a  delicate  base- 
ment membrane,  on  which  the  columnar  cells  rest ;  the 
rest  of  the  villus  being  occupied  by  retiform  tissue,  sup- 
porting the  ultimate  branches  of  a  minute  artery,  a 
few  unstriped  muscle  fibres,  and  one  or  more  lacteal 
vessels.     Minute  twigs  of  nerves  are  probably  also 
present  in  the  villus.    The  lacteal  vessel  lies  in  the 
middle  of  the  villus,  and  either  ends  in  a  blind  dilated 
extremity,  or  there  may  be  two  lacteals  ending  in  a 
loop.    The  epithelioid  cells  of  the  lacteal  vessel  are 
continuous  widi  the  branched  cells  of  the  retiform  tissue^ 
and  these  with  the  flattened  cells   of  the  basement 
membrane;  and  it  is  probable  that  prolongations  from 
the  last-named  cells  extend  between   the    columnar 
cells  towards  the  mucous  surface.    It  is  possible  that 
the  emulsified  fat  is  absorbed  by  means  of  these  pro* 
cesses    into  the   lacteals;   but,  according   to    some 
authorities,  the  columnar  cells  absorb  the  fat  in  an 
amoeboid  fashion,  and  then  give  it  up  to  the  lacteal 
on  their  opposite  side.     The  muscular  tissue  in  the 
villus  probably  serves  to  I'etract  the  villus  and  drive 
the  contents  of  the  lacteal  vessel  into  a  larger  lacteal 
vessel  (Fig.  38)  in  the  submucous  tissue,  where  it  joins 
other  lacteal  vessels,  and  finally  forms  the  thoracic  duct. 

Tubular  glands  (crypts  of  Lieberkiihn)  are  found 
throughout  the  small  and  large  intestine.  They  are 
similar  to  those  in  the  stomach,  only  they  are  never 
divided.  They  are  simple  prolongations  downwards 
of  the  mucous  membrane,  lined  like  the  general  sur- 
face with  columnar  epithelium;  they  vary  in  length 
from  -^  to  ^  of  a  line,  and  have  a  diameter  of  about 
T^  line. 

Brunnef^s  glands^  named  after  the  anatomist  who 
first  described  them,  are  almost  entirely  confined  to 
the    duodeiiuia.  .  They   present,  tqan^itipnal    forms 
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between  compound  racemose  and  compound  tubular 
gluids,  and  have  essentially  the  same  structure  as 


Fit  ]>~CI«Mit  Felliel*.  Vlltl,  ind  L*cta>l  Vcntli  t 
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mucow.     (/rt  Urjir  UclMl  V.iMll.     (*)  Crjpli 

small  salivary  glands,  or  .  as  the  pancreas.     Their 
lower  ends  are  embedded  in  the  submucous  coat. 

Cloud  foliules  occHT  in  two  forms  in  the  small 
intestine,  ist,  solitary  glands,  and  and,  agminaled 
gkxdi,  or  glands  of  Peyer.  The  structure  in  the  two 
cases  is  identical.  Each  follicle  is  about  the  size  of  a 
miUet-seed,  and  is  composed  of  retiform  tissue,  in  the 
meshes  of  Which  are  embedded  numerous  lymphoid 
cells,  die  whole  tissue  being  traversed  by  fine  capillaries. 
TlefoUide  is  situated  chiefly  in  the  submucous  tissue, 
bat  causes  a  slight  bulging  upwards  of  the  mucous 
membrane ;  and  at  this  part  it  is  studded  all  over 
with  villi,  while  around  it  the  orifices  of  tubular  glands 
are  seen  (Fig.  38). 

Agminated  glands  are  composed  of  groups  of  these 
lymphoid  follicles,  each  group  being  arranged  length- 
wise along  the  intestinal  wall,  thus  forming  an  oblong 
figure,  from  half  to  two,  or  even  four  inches  long.  The 
agminated  differ  from  the  solitary  follicles  in  having 
DO  villi  on  their  surface  There  are  thirty  or  more  of 
them  in  the  whole  course  of  the  small  intestine. 

The  large  tniesiine  extends  from  the  termination  of 
the  ileum  to  the  anus.  It  is  divided  into  the  ccecum, 
colon,  and  rectum.  Its  length  is  abput  5  or  6  feet, 
or  one-fifth  of  the  whole  length  of  the  intestine.  It 
has  a  much  larger  diameter  than  the  small  intestine ; 
and  in  addition  to  this  feature,  it  can  be  distinguished 
from  the  small  intestine  by  the  occurrence  <rf  con- 
strictions at  varying  intervals,  causing  the  bowel  to 
have  a  sacculated  appearance,  and  by  the  presence 
of  three  longitudinal  bands  of  muscular  tissue. 

The  (€tcum  is  that  part  of  the  large  intesdne  situated 
below  the  point  of  junction  of  the  small  and  large  intes- 
tine. It  is  about  2%  inches  long,  and  is  situated  in  the 
lowest  part  of  the  abdomen  on  the  right  side.  Coming 
off  from  its  inner  and  back  part  is  a  tapering  diver- 
ticulum about  the  size  of  a  large  quill,  and  3  to  6 
inches  long,  called  the  appendix  vermifonnis  (Fig.3s). 
Small  foreign   bodies    such  as    cheny-stones,    may 


become  impacted  in  this  cul-de-sac,  and  even  per- 
forate through  its  coats,  with  a  fatal  result.  The  iUo- 
OKcal  valve,  preventing  return  of  the  intestinal  con- 
tents from  the  large  into  the  small  intestine,  is  com- 
posed of  two  segments  which  project  inwards  towards 
the  coecum,  formed  of  prolongadons  of  the  mucous  and 
muscular  coats  of  the  ileum.  The  ccecum  is  the  point 
at  which,  when  constipadon  occurs,  fseces  are  apt  to 
get  impacted.  It  will  be  nodced  that  the  course  the 
intestinal  contents  have  to  take  after  leaving  the 
coecum  is  upwards  along  the  ascending  coIor  The 
long  retention  of  f^ces  in  the  ccecum  is  apt  to  lead  to 
inflammation  of  its  coats,  and  occasionally  perforation 
through  them.  After  the  ccecum,  the  ascending  colon 
reaches  up  to  the  under  surface  of  the  liver ;  it  then 
stretches  across  the  upper  part  of  the  abdomen  as  the 
transverse  colon,  and  descends  on  the  left  side  as  the 
descending  colon,  forming  at  its  lower  part  a  sigmoid 
(S-Uke  bend),  and  then  becoming  the  rectum,  which 
is  the  terminal  part  of  the  bowel.  The  lower  part  of 
the  rectum  is  protected  by  two  sphincters,  an  internal 
sphincter  not  under  the  control  of  the  will,  and  an 
external  sphincter  controllable  by  the  will  Other 
voluntary  muscles  attached  to  the  lower  end  of  the 
alimentary  canal,  and  to  the  bones  at  the  lower 
margin  of  the  pelvis,  have  an  important  part  to  play 
in  the  extrusion  of  the  fieces. 

The  lai^e  intestine  has  four  coats,  similar  to  those 
of  the  stomach  and  small  intestine,  but  differing  in 
minor  respects.  The  serous  coat  is  absent  over  the 
lower  part  of  the  rectum.  The  muscularcoaX  consists, 
as  in  the  small  intratine,  of  internal,  circular,  and 
external  longitudinal  fibres,  but  the  longitudinal  fibres 
are  chiefly  collected  into  three  longitudinal  bands, 
except  in  the  rectum,  where  they  spread  out  over  the 
whole  surface  of  the  intestine  The  submucous  coat 
resembles  that  of  the  small  intestine.  The  mucous 
membrane  differs  from  that  of  the  small  intestine  in 
being  smooth  and  destitute  of  villi.  It  presents 
similar  tubular  glands  to  those  of  the  small  intesdne, 
only  longer  and  more  numerous.  Its  lymphoid 
follicles  are  similar  to  the  solitary  follicles  of  the  smalt 
intestine,  but  less  prominent. 

(To  be  conHnued.) 
o— — 

German  School  Singing. — Mr.  J.  S.  Curwen  has 
published  a  report  on  his  investigadons  in  elementary 
schools  in  Cologne,  MunJchj  Vienna,  and  Basil,  last 
summer.  These  towns,  in  the  order  in  which  he 
happened  to  visit  them,  represent  an  ascending  scale 
of  proficiency  in  singing.  The  weak  point  of  the 
whole  is  that  the  study  of  even  the  elements  of 
musical  notation  is  postponed  until  the  child  is  ten 
years  of  age,  and  has  probably  been  singing  by  ear,  in 
the  Kinder-Gartens  and  lower  standards,  for  six  or 
seven  years.  By  this  means  the  habit  of  trusting  to 
the  ear  is  formed,  and  even  the  elder  children,  who 
understand  the  powers  of  the  notes,  and  hold  the  music 
in  their  hands,  prefer  to  sing  by  ear.  Such  a  slate  of 
things  contrasts  unfavourably  with  the  Tonic  Sol-fa 
system,  by  which  children  of  five  may,  without  any 
strain,  be  taught  to  associate  sign  and  sound  in  an 
intelligent  manner.  Mr.  Curwen  speaks  highly  of  the 
artistic  results  obtained.  The  singing  is  chiefly  done 
by  ear,  and  the  pieces  are  prepared  with  much  labour, 
but  they  are  beautifully  finished  in  style.  In  Switiier- 
laod  the  teaching  of  notation  is  well  graded,  and  fair 
results  are  obtained. 


J 


20 


THE  PRACTICAL  TEACHER. 


[March,  1884. 


Words  by  Rev.  C.  S.  Bere. 
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THE    BELLSl 
Drill  Sonc. 


Musk  by  T.  Crampton. 
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1.  We'll      rini;      the     bells     all      round,  (i)     'Tis      such      a 
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fiva,  ihree^four,  fioe^    six,  seven,  et\!iht!  {2)  None  too     ear  -  ly,    none  too   late.    Now  back- wards  we    will 
two,  eight,  seven,  three,  six,  four,  five  I  (5)  Sounds  that  make  us      all      a  •  live.     We  might  keep  chang-ing 
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(ly  Hold  up  hands,  left  over  right,  as  if  at  bell-ropes.  (2)  If  there  be  eight  scholars,  bring  down  hands  in  order ; 
ji  sixteen,  two  at  each  pull.  (3)  As  in  (i).  (4)  As  in  (2),  only  backwards.  (5)  Ditto.  (6)  Hands  first  up,  then  dowxv 
(7;  Motion  of  surprise.    (8)  Rub  shoulders. 
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*Thc  teacher  will  suggest  a  few  appropriate  actions  to  the  words  of  this  song. 
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(What  to  teach^  and  how  to  teach  it.) 

BY  RICHARD   BALCHIN. 

In  last  month's  issue  of  this  magazine  will  be  found  a 
syllabus  of  a  course  of  sixty  lessons  on  this  subject, 
for  Standard  III.  It  is  assumed  that  *•  Hughes'  Science 
Readers '  will  be  used  in  conjunction  with  this  course, 
for  the  syllabus  is  arranged  mainly  upon  the  contents 
of  that  book.  I  may  here  state,  parenthetically,  that 
I  have  been  asked  by  letter,  this  week,  whether  I 
'know  for  certain  that  H.  M.  Inspector  will  accept 
this  book,  seeing  that  it  does  not  in  its  present  form 
contain  120  pages  of  printed  matter  and  sixty  lessons.' 
In  answer  to  this,  I  reply  that  one  of  the  largest  schools 
in  South  London  takes  Elementary  Science  as  one  class- 
subject  and  uses  this  particular  book.  The  examiner 
questioned  from  the  book ;  was  delighted  with  it,  and 
with  the  intelligence  shown  in  the  boys'  answers; 
gave  'excellent/  for  the  merit  grant;  and, furthermore, 
the  School-management  Conmiittee  of  the  London 
School  Board  have  assessed  the  report  as  '  excellent' 

I  now  propose  giving  the  subject-matter,  or  bare 
outlines,  of  the  easy  conversational  lessons  in  the 
syllabus  to  which  I  have  alluded.  The  reader  will 
observe  that  many  of  the  titles  have  already  appeared 
in  the  plan  of  lessons  for  Standard  II.  This  apparent 
repetition  is,  however,  inevitable.  The  teacher  will,  of 
course,  know  how  to  expand  the  subject,  so  as  to  suit 
the  general  intelligence  of  the  children  in  this  higher 
standard. 

Lesson  i. — '  The  Three  Kingdoms.' 

Objects  exhibited :  Pictures  of  trees  and  animals. 
A  few  stones.  A  flower  growing  in  a  flower-pot,  and 
a  tumbler  of  water. 


Animals  and  vegetables  live,  feed,  and  die,  />.,  are 
animate.  Minerals,  /inanimate.  Distinguish  between 
animal  and  v^etable  life :  (i)  As  to  the  nature  of 
their  respective  foods;  (2)  As  to  mode  of  obtaining  that 
food ;  (3)  Other  points  of  difference. 

Vegetable  food  is  inorganic,  or  earthy;  i>.,  mineral. 
Animal  food  is  organic.  Animals  wander  in  search 
of  food.  Vegetables  must  have  it  supplied  on  the 
spot  (If  the  plant  in  the  flower-pot  is  withering  for 
want  of  water,  />.,  dying  of  thirst,  it  is  no  use  placing 
a  tumbler  of  water  by  its  side ;  but  a  thirsty  boy  can 
walk  to  the  tumbler,  reach  out  his  hand  and  drink.) 
Plants  are  never  warmer  than  the  air  around  them ; 
living  animals  are. 

Note. — ^These  distinctions,  although  open  to  excep- 
tion, yet  embody  sufficient  truth  for  our  present 
purpose. 

Lesson  2. — CLAssincATiON. 

Objects  exhibited  :  A  chart  showing  classification 
of  natural  objects  :  this  was  described  in  Standard  II. 
lessons ;  and  is  given  on  p.  59  of  'Science  Reader  for 
Standard  III.' 

Classification  places  like  objects  in  groups.  An 
object  in  one  class  is  like  others  in  that  class,  but 
unlike  those  in  other  classes.  Carry  the  classification 
of  words  further  than  in  Standard  II.,  but  adopt  the 
same  method  of  using  slips  of  paper  as  described  in 
a  former  article  of  the  Practical  Teacher.  Give  a 
classification  of  an  object  for  which  the  neighbour- 
hood may  be  specially  noted,  /.^.,  different  kinds  of 
coal  j  or  of  iron  ore ;  or  of  skins  for  tanning,  etc. 

Lesson  3. — ^The  Mineral  Kingdom  :  Rocks  and 

Metals. 

Objects  exhibited:  Specimens  of  stones  and  of 
metals.  Pictures  of  a  stone  quarry,  />.,  the  slate 
quarries  at  Penryn  ;  and  of  a  metalliferous  mine,  />., 
a  Cornish  tin-mine. 
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Disdoguish  between  a  stone  and  a  metal.  A  metal 
(/.^,  lead)  malleable;  fusible;  cut-surface  bright; 
same  composition  throughout  its  mass ;  occurs  in  ores 
in  veins  or  iodes.  These  are  cracks  in  rocks  into 
which  has  filtered  water  containing  the  metalliferous 
substance  in  solution.  Contrast  with  rock-masses  in 
these  particulars. 

Lesson  4. — Sandstone. 

Objects  exhibited :  Specimens  of  different  kinds  of 
sandstone;  (i)  coarse,  /.«.,  millstone  grit;  (2)  fine, 
1^:,  stones  for  sharpening  tools ;  hammer,  and  slab  of 
stone. 

Sandstone ;  why  so  called.  Powder  up  a  piece  of 
paving-stone  to  sand  How  formed ;  show  the  lines 
of  deposit  along  the  broken  edge  of  the  sandstone. 
The  lines  are  probably  lines  of  mica.  Show  how  this 
happens,  thus : — mix  some  finely-divided  mica  with  a 
handful  of  sand ;  throw  a  portion  of  the  mixture  into 
a  large  glass  jug  of  water :  note  how  the  sand  settles 
first ;  then  the  mica,  which  forms  a  layer  on  the  sand. 
Now  throw  in  the  remaining  part  of  the  mixture  :  the 
saud  settles  on  the  previously-formed  layer  of  mica, 
and  so  on. 

Red  sand ;  white  sand  (for  glass  making). 

Lesson  5. — Granite. 

(The  notes  of  this  lesson  have  already  been  fully 
given  m  Standard  II.  course.) 

Lesson  6. — Limestone. 

Objects  exhibited  :  Specimens  of  Bath  and  Portland 
oolites.  Chalk,  white  marble,  Kentish  rag,  etc.  Some 
spirits  of  salts  (H.Cl.)*  Pictures  of  chalk  pit,  and 
of  limekiln. 

limestone ;  why  so  called,  />.,  when  burnt,  it  forms 
qniddime.  Bad  air  burnt  out  Show  picture  of 
innekiln.  Pour  some  H.Cl.  on  a  piece  of  limestone, 
had  air  comes  out  in  bubbles.  (If  the  class  is  tolera- 
bly intellectual,  use  the  terms  carbon  dioxide,  or  car- 
bonic acid  gas,  instead  of  '  bad  air.')  Not  good  to 
live  near  a  limekiln;  why?  lime  used  in  making 
mortar — bad  mortar  has  little  lime — and  in  the  smelt- 
ing of  iron.  Chalk  is  very  soft  limestone ;  sometimes 
find  shells  and  corals,  even  sharks'  teeth,  in  chalk ; 
this  teaches  how  chalk  is  formed.  So  lead  to  the 
fomiation  of  beds  of  limestone. 

Lesson  7. — Slate. 

Objects  exhibited :  Small  block  of  slate,  to  be  split 
up.  Slate  pencil.  Some  powdered  slate.  Picture 
of  slate  quarry.  If  possible,  a  piece  of  slate  with  the 
fossil  named  '  a  trilobite.' 

Show  picture,  and  carry  on  a  conversation  about  it 
Split  up  a  piece  of  slate  into  plates.  Uses : — roofs  of 
houses,  cisterns,  etc.  Mix  some  water  with  powdered 
slate  and  so  make  a  *  mud,'— some  'gutter'  boy  will 
be  glad  to  do  this.  Slate  was  originally  like  this  mud. 
Show  the  remains  of  a  sea  animal  in  a  block  of  slate  ; 
and  thus  lead  to  the  formation  of  slate. 

Note, — ^The  subject-matter  of  Lessons  8,  9,  10,  and 
II  is  fully  given  in  Chapter  III.  of  the  *  Science 
Reader.' 

Lesson  12. — Iron. 

Objects  exhibited :  Specimens  of  cast-iron, 
wrought  iron ;  iron-ore,  slag,  mountain-limestone. 
Pictures  of  iron  mine,  and  of  a  blast  furnace. 


Iron  ores.  Haematite;  black-band,  clay-band; 
operations — (i)  Roasting  the  ore.  (2)  Smelting. 
Materials  for  blast-furnace  mixed  in  the  following  pro-, 
portion : — Roasted  black  band,  4^  cwt. ;  Roasted  clay- 
band,  4 J  cwt,;  Limestone — as  a  flux — 2  cwL;  coal,  10 
cwt.  Pig  or  cast-iron  produced.  (3)  Puddling,  />., 
removal  of  carbon  from  cast-iron;  and  so  wrought 
iron  is  produced. 

Note, — These  processes  are  described  in  Chapter 
VII.  of  the  *  Science  Reader  for  Standard  IV.' 

Lesson  13. — Tin. 

Objects  exhibited :  Specimens  of  the  various  kinds 
of  tin- ore ;  of  the  pure  metal ;  of  sheet- tin.  Picture 
of  a  Cornish  tin-mine. 

Show  specimen  of  ore,  /.^.,  a  heavy  grey  stone — tin- 
stone :  sometimes  red — red  tin-ore.  Explain  a  metallic 
vein  as  before.  In  Cornwall  the  cracks  are  generally 
in  granite;  sometimes  the  cracks  cross  each  other. 
The  tin-ore  is  first  washed  in  a  stream  of  water ;  then 
broken  up  small  in  the  stamping  mill ;  then  again 
washed  in  water :  then  the  ore  is  *  roasted '  in  a  fur- 
nace where  only  the  flame  of  the  furnace  comes  in 
contact  with  the  ore ;  the  heat  not  being  sufficient  to 
melt  the  metal.  Lastly,  the  roasted  ore  goes  to  the 
smelting  furnace,  where  the  nearly  pure  tin  is  melted 
out  of  the  ore  and  sinks  to  the  bottom  of  the  furnace. 

Tin  is  used  in  alloys ;  <>.,  bronze,  bell-metal,  solder. 
Mostly,  however,  in  the  manufacture  of  sheet-tin;  or 
rather  iron  plates  covered  with  tin.  The  tin  does  not 
cover  the  iron  as  a  separate  coating,  but  partly  enters 
into  its  substance  as  an  alloy. 

Note. — The  subject  matter  and  methods  of  Lessons 
14,  15,  16,  and  17  are  given  with  sufficient  fulness  on 
p.  30  of  the  *  Reader.' 

Lesson  18. — A  Plant  and  its  Parts. 

Objects  exhibited:  Four  or  five  pictures  of  trees, 
shrubs,  and  common  annuals.  A  few  dried  specimens 
mounted  on  card-board. 

Carry  on  a  conversation  about  the  pictures  and 
specimens.  Note  that  in  all  of  them  we  have  certain 
parts:  ie^  leaves,  stems  or  trunks,  small  shoots  or 
branches,  flowers  or  seeds,  roots,  etc.  Then  describe 
the  parts  noticed,  in  the  following  order — (i)  Root: 
its  use  to  the  plant,  and  also  as  food  for  man  and 
other  animals.  (2)  Stem  or  trunk  ;  use  to  the  plant, 
to  bear  up  the  leaves  and  flowers ;  to  man  as  yielding 
timber.  (3)  Leaves;  uses  to  the  plant,  and  also  to 
man.  (4)  The  flowers ;  uses :  the  formation  of  seeds 
and  beautifying  the  earth. 

Note. — The  subject  matter  of  Lesson  19  (the  prim- 
rose) and  Lesson  20  (flowering  and  flowerless  plants) 
is  given  on  pages  32  to  38  of  the  *  Reader.* 

{To  be  continued,) 
0 


ANSWERS    TO    ALGEBRA    QUESTIONS    IN 
'THE  SCHOLAR,'  FOR  MARCH,  1884. 

EXERCISE  XXIX. 

(I)  J^=4i  ^=5  (2)  x=2,  y=2 

(3)^=8.   .K=io  (4)jr=-i,^=i 

(5)  ^=4,   y=S  W  Jf=2,   y=i 

(7)  Jf=7,  ^=4  (8)  ^=3.  JK=4 

(9)  •'=5.  y-7  (^o)  x=y>,y^/^i 

(II)  jr=io,>'=9  (12)  j:=3,   y=S 

(13)  Jc=5»   y-^  (14) -^=10,^=13 

(IS)  Jr=44i>'=35  (»6)  J:=3i   y=^ 
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ANSWERS  TO 

January  26. 

FIRST  YEAR. 
Fapil  Teachers  at  end  of  First  Year. 

Thrtt  hours  and  a  halfaUcwed. 
Arithmetic. 


I. 


MALES. 

3f  of2»-lt  .2| 

3f  ofa^-i^_^2f,VofVt-V.    V 
i+i-i     *2|       i+i-i    "^Y 

V-V^  .13x8 

"6  +  4-3  '    5x21 

12 

=(w-5-A)-5-m 

_48.i  XI2X  105 


72  X  7  x  104 


=W=II/,.  Ans. 


a;.  Convert  ^V  and  A   into  decimals,  and   then  divide  the 
difference  of  the  results  by  '00385  to  3  decimal  places. 

A    -    -088888^ 
A    =     -078125 
•OD385;oio763S>795.  An*. 
770 
3063 
2695 
3688 
3465 
2238 
1925 


3.  Reduce  7  of  ;f  875  +  -0625  of  a  crown  -  '083  of  a  guinea  to 
the  deamal  of  13s.  4d. ;  and  find  the  value  of  76136  of  5  acres 
3  roods.  ^ 

s. 
W  ;f-87Sx7«l2  25 

•0625  cr.  =     -3125 

Sum  212*5625 
Deduct  '083  guineas  =  175 

10*8125 
10-8125$.  to  the  dec.  of  13s.  ^d  ^»0'8i25s. 

'3* 
-32-4375 

40 
=  •8109:^75.  Ans. 

***  76136  of  s\  ac.  =  V  ac.  X  Z53Z5 

99000 

,ifac.x  8375 -8-375  ac 

2XII000  2 

=4*1875  ac.  =4  ac.  30  po.  Ans. 


4.  A  man  spends  A  of  his  money,  and  then  earns  5s. ;  he 
afterwards  spends  |  of  what  he  then  has,  and  has  los.  6d.  left. 
How  much  had  he  at  first  ? 

los.  6d.  s=  f  of  what  he  had  after  earning  5s. 

.    IPS.  6d.  X  7 

2        "■  »»  »  »» 

=245.  6d. 


Hence  24s.  6d.  -  5s.  =  19s.  6d.  =fV  of  what  he  had  at  first. 
And  .*.  '9s.  6d.xi6^  ^^^  ^^  ^^^  ^^  ^^^ 

a=;f  I  4s.  Ans. 


13 


FEMALES. 

1.  The  books  in  a  case  can  be  arranged  in  rows  of  5,  7,  9,  or 
15 ;  how  many  are  there? 

The  number  of  books  is  the  L.C.M.  of  these  numbers. 
And  the  L.C.M.  of  5,  7,  9,  and  15=^1^.  Ans. 

2.  Find  the  value  of  219  cwt.  3  qrs.  21  lb.  at  £1  e&,  8d.  per 
cwt. 

;^  s.  d. 

I    6    8svalueof   i  cwt. 
219 


2  qrs.  =  \  cwt. 
I  qr.  =  i  of  2  qrs. 
14  lb.   =iqi. 
7  lb.   siofi^lb. 


292    0 

0= 

»    219  „ 

0  13 

4=s 

,,         2  qrs 

0    6 

8= 

»       I  n*** 

0    3 

4=         , 

r>         14  ll>. 

0    I 

8a 

M         7  lb. 

293    5    ossval.  of  2i9cwt.  3qrs  21II*. 


3.  Find  the  difference  between  t  And  A* 

♦  -A=^^^=H.  Ans. 

4.  Find  the  value  of  9  yds.  2  ft.  3  in.  at  5s.  7d.  per  yard. 

;f  s.  d. 

057  spriceof  I  yd 

9 


I  ft.  =i  of  a  yd. 

ift.=4   „    „ 

3in.s=i  of  I  ft. 


2  10  3    = 

n      f»    9  yd! 

..         M       I   ft. 

0    I  10^  = 

0     I   loi  = 

II         >»       I    ft. 

0    0    5A  = 

II    ■•  3  ^* 

2  14    si  =  price  of  9  yds.  2  ft  3  ». 


5.  Find  the  G.C.M.  of  1729  and  5850. 

2 


.*.  I3=GCM.  Ans. 


Grammar. 

MALES  AND  FEMALES. 

'  His  mndeur  he  derived  firom  Heaven  alone, 
For  he  was  great,  ere  Fortune  nuule  him  so  ; 
And  wars  like  mists  that  rise  against  the  sun. 
Made  him  but  greater  seem,  not  greater  grow. 

1.  Analyse  the  first  two  lines  of  this  stanza. 

2.  Parse  the  third  and  fourth  lines. 


I. 


ANALYSIS. 


Sentence. 


I. 


His  grandeur 
he  derived 
from  heaven 
alone 


t. 

For     he 
great 


3* 

Ere      Fortone 
made  him  10. 


Kind. 


Principal 


Subord. 

of  cause 

to(i) 


Subord. 

of  time  to 

(») 


Su'o- 
ject. 


he 


he 


For- 
tune 


Predi- 
cate. 


Object. 


derived 


great 


made  SI 
(compli) 


hisgTan< 
deur 


him 


Extension. 


from  heaven 
alone  (Mact 


•o(iodirect 
object  or  com- 
glement) 


Connect 
ti%«. 


ioi 


ere 
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2.  PARSING. 

^«^— copulative  oonj.,  connecting    the    two     principal 

clauses. 
Wttf3'--ab6t.  noun,  neut.,  plur  ,  nom.,  subj.  of  '  made.* 
/iir— pzedic.  adj.,  quaL '  wars '  (some  consider  Mike  *  a  preo.) 
Mjj^x— com.  noun,  neut.,  plur.,  obj.,  gov.  by  (to),  or  by 

'  like  *  if  conndered  a  prep. 
/i«/— simple  rel.,  referring  to  '  mists,*  3rd  pers.  plur.,  neut., 

nom  ,  subj.  of '  rise. 
m«— intrans.   irreg.  verb,  risi^  nut^  risen^  indie,  pres., 

indef.,  3rd  pers.  plur.,  agr.  with  '  that.* 
<^jii/— prep,  mowing  rel.  lx:t.  '  rise  *  and  '  sun,*  and  gov* 

the  latter. 
/Jb— def.  art.,  or  dist  adj.,  limiting  'sun.* 
sun — com.  noun,  neut.,  sing.,  obj.,  gov.  by  '  agjainst.* 
wiadt — tians.  irreg.  verb,  makf^  made,  ftiadc,  indie,  past., 

indef.,  3rd  pers.  plur.,  agr.  With  'wars.' 
^'m— demonst.  pron.,  3rd  pers.  sing.,  mas.,  obj.,  gov.  by 

'made.* 
lut — ^adv.  ofdeg.  mod.  'seem.' 
jfreaUr — predic.  adj.,  compar.  deg.,  qual.  'him.' 
setm — r^.  intrans.  verb,  infin.  pres.,  indef.,  gov.  by  '  made.* 
net — neg.  adv.,  mod.  'grow.* 
j^reater — same  as  above. 
grew — irreg.   intrans.  verb,  grow,  grtw,  grvwn^  infin.  pres. 

indef. 

3.  Take  the  four  nouns,  Heaven,  Fortune,  War,  and  Mist, 
tod  show  how,  by  the  addition  of  a  syllable,  each  of  them  may 
be  turned  into  an  adjective.  Give  in  each  case  two  other  words 
d  like  ooDStjuction. 

Heaven(^,  earthy,  world/^. 

Fortuntf/tf,  passion^//,  despero//. 

V^zxlike,  Q^lke,  fttnd/iAe. 

Mist/,  ston/,  wood/. 

4.  Correct,  if  needful,  these  sentences,  and  give  your  reasons 
for  altering  them  : — 

'  What  went  ye  out  for  to  see  ? ' 

'  I  wi^ed  to  have  seen  you  yesterday.' 

'  It  was  not  me  who  did  it.* 

*\Vbat  went  ye  oat  to  see  ?  *  Fcr  should  not  be  used  before 
tbe  infinitive. 

Mvidied /0//«you  vesterday.'  The  present  infinitive,  and 
oo(  tbe  perfect,  should  be  used  after  a  past  tense. 

'It  was  not  J  who  did  it.*  The  verb  fe he  and  many  intransi- 
tive and  passive  verbs  when  finite,  have  a  nominative  both  before 
and  after  thenu 

Geography. 
[Annifer  either  Question  2  or  Question  3,  not  both.) 

1.  Draw  a  full  map  of  the  western  portion  of  the  Dominion  of 
Canada,  including  I^ke  Winnipeg,  and  all  that  lies  to  the  west 
aod  north  of  it,  Mark  the  chief  mountain  heights,  rivers,  and 
bkes. 

N.B. — Insert  the  lines  of  latitude  and  longitude. 

2.  Give  a  short  account  of  London,  describing  the  different 
parts  of  it,  the  ph]r8ical  features  of  the  surrounding  country,  and 
the  habits  and  occupations  of  the  people.  Say  what  you  know 
about  its  history. 

The  three  principal  divisions  of  London  are :  the  City,  in  which 
its  immense  commerce  is  carried  on  ;  Westminster,  the  seat  of  the 
Courts  and  Parliament ;  and  Southwark,  on  the  south  bank  of 
the  Thames.  It  has  been  so  vastly  extended  as  to  embrace  the 
adjacent  villages  (now  grown  to  the  sixe  of  cities) — Hackney, 
Islington,  Spitalfields,  Stepney,  Rotherhithe,  Camberwell,  Ken- 
sington, Chelsea,  and  several  others. 

London  is  situated  on  that  part  of  the  Thames,  where  its  basin 
of  low  day  is  enclosed  between  ranges  of  hills,  from  which 
smaller  streams  are  thrown  down.  To  the  north  lie  the  Chil- 
terns  and  the  East  Anglian  uplands,  to  the  south  the  North 
Downs,  and  further  off  the  Wealden  Heights.  The  largest  part 
of  it  stands  in  Middlesex,  the  next  largest  in  Surrey,  a  large  part 
stretches  mto  Kent,  and  another  into  Essex.  Around  it  lie 
large  grass  farms,  numerous  market-gardens,  and  many  brick- 
fields., from  the  bricks  of  which  the  houses  of  London  are  built. 

It  is  impossible  to  speak  of  the  varied  occupations  of  the  popu- 
lation of  a  city  containing  contributions  from  all  the  races  and 
nationalities  in  the  world.    Among  its  people  are  to  be  found 


more  wealth,  more  poverty,  more  charity,  and  more  misery  than 
can  be  found  in  any  other  single  city  on  the  face  of  the  eanh. 

London  existed  in  Druidical  times,  long  before  the  arrival 
of  the  Romans.  It  was  called  Augusta  by  the  Romans,  and 
was  the  central  point  from  which  all  the  Roman  roads  in  Britain 
diverged.  After  the  Romans  left,  it  became  the  capital  of  the 
East  Saxons,  and  then  that  of  England  under  Alfred.  It 
obtained  its  first  royal  charter  from  William  the  Conqueror  in 
the  eleventh  century. 

'  Land  of  brown  heath  and  shaeev  wood  ! 


Land  of  the  mountain  and 


shaggy 
thcEo 


oodl' 


— ^Which  parts  of  Scotland  answer  best  to  this  description? 
Show  this  by  comparing  them  minutely  with  other  parts  of  that 
country  and  with  England. 

The  parts  of  Scotland  which  answer  to  this  description  are 
those  lying  in  the  north  of  the  country,  and  cut  off  from  the 
southern,  or  lowland  districts,  by  the  irregular  masses  of  the 
Grampians,  which  extend  from  Argyll  to  luncardine.  No  less 
than  three-fourths  of  the  entire  surface  of  the  land  are  covered 
with  masses  of  gneiss,  quartz,  granite,  and  other  rocks,  which  form 
mountains  that  in  some  cases  reach  to  nearly  double  the  height 
of  the  English  heights,  or  widen  into  moorlands  that  lie  looo  ft. 
or  higher  above  the  level  of  the  sea.  The  south  of  Scotland  is 
hilly,  but  nothing  to  be  compared  with  the  north.  The  west 
coast  is  verv  much  cut  up  by  inlets,  called  '  lochs,*  and  these  give 
Scotland  a  longer  coast  line,  in  proportion  to  its  size  than  Eng- 
land. With  the  exception  of  Switzerland  there  is  no  country  in 
Europe  more  remarkable  for  its  lakes.     Its  highland  streams 

Generally  partake  of  the  nature  of  torrents,  and  when  they  are 
ooded  their  force  is  terrible. 


History. 

I.  Which  were  the  three  dominant  Saxon  kingdoms?  Describe 
their  position. 

The  three  domiiunt  Saxon  kingdoms  were  Northumbrian  ex- 
tending from  the  Firth  of  Forth  to  the  Humber ;  Mercia^  in- 
cluding the  land  east  of  the  Severn,  north  of  the  Thames,  south 
of  the  Humber ;  and  Wessex^  including  the  country  west  of  the 
present  Sussex,  south  of  the  Thames,  except  Devon  and  Corn 
wall. 

a.  Write  down  a  list  of  sovereigns  from  Eebert  to  Athelstan, 
with  dates,  and  give  some  account  of  one  of  them. 

A.D.       A.D. 

Egbert     reigned  from  827  to  836 

Ethelwulf  „  «„  836  „  857 

Ethelbald  „  „  857  „  860 

Ethelbert  „  „  860  „  866 

Ethelred  „  „  866  „  871 

Alfred  „  „  871  „  901 

Edward  L  „  „  901  „  925 

Athelstan  „  „  925  „  941 


Alfred  the  Great,  fourth  son  of  Ethelwulf,  was  bom  at  Wan- 
tage, in  Berkshire.  After  the  death  of  his  three  brothers  he  came 
to  the  throne  in  871,  and  during  a  reign  of  thirty  years  he  was 
constantly  at  war  with  the  Danes.  They  were  successful  in 
making  head  against  him.  In  877  he  was  forced  to  disband  his 
troops,  and  he  retired  to  Athelney.  During  his  wanderings  the 
tales  of  his  entering  the  Danish  camp  as  a  harf>er,  and  his  i^ven- 
ture  with  the  neatherd's  wife,  who  scolded  him  for  letting  the 
cakes  burn,  etc.,  are  well  known.  Having  learnt  the  plans  of 
his  enemies,  he  defeated  them  at  Eihanaune,  878,  recovered 
possession  of  London,  and  devoted  himself  to  the  improvement 
of  his  kingdom.  In  896  he  repelled  a  new  Danish  invasion,  and 
died  in  901. 

3.  How  was  the  Witan  composed,  and  what  powers  did  it 
possess? 

The  Witan  among  the  Anglo-Saxons  was  composed  of  Aethe- 
lings  or  princes,  ealdormen  or  nobles,  the  large  landholders,  Uie 
principal  ecclesiastics,  etc.  It  was  summoned  by  the  king  in  any 
politiod  emergency  ;  and  its  assent  was  necessary  to  give  validity 
to  laws  ;  and  treaties  with  foreign  states  were  submitted  to  its 
approval ;  it  had  even  power  to  elect  the  king,  and  if  the  crown 
descended  in  his  family,  it  was  by  means  of  the  formal  recogni- 
tion of  the  new  king  by  the  nobles,  bishops,  etc.,  in  an  assembly 
convened  for  the  purpose. 
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Diototion. 

For  Pupil-Teachers  at  the  end  of  the  « First  Year.' 

The  following  dismal  description  is  given  of  the  life  of  our 
primitive  ancestors  in  Friesland,  before  the  erection  of  their  dykes 
and  embankments  against  the  German  Ocean.  '  Twice  a  day 
the  tide  rolls  in  and  covers  the  land.  The  miserable  natives  eet 
upon  hillocks,  or  on  artificial  bflmks,  which  the^  have  made  after 
finding  how  high  the  water  will  rise.  In  their  huts  upon  their 
banks  thev  look,  when  the  tide  is  in,  like  sailors  on  board  shii>, 
and  like  smpwrecked  men  when  the  tide  ebbs ;  and  round  their 
huts  they  hunt  the  fish  as  they  try  to  escape  with  the  tide.  They 
have  no  cattle,  so  that  they  cannot  live  on  milk  like  other  wild 
nations ;  nor  can  they  even  fight  with  wild  beasts,  when  every 
stick  is  swept  out  to  sea.  lliey  weave  fishine-iltts  oat  of  sea- 
tang^le  and  rushes  ;  and  they  pidc  up  handfulsof  mud,  which  they 
dry  in  the  wind  (for  they  have  little  sunshine),  and  so  make  a  fii« 
lo  scQich  their  food  and  to  warm  their  stiffened  bodies.' 

Music 

A  quarter  of  an  hour  aUtnvedfor  this  pti^er, 

(N.B. — Pupil  Teachers  may  answer  the  questions  in  either 
the  Staff  Notation  or  the  Tonic  Sol-fa,  but  not  both.  The 
questions  in  the  Tonic  Sol-ia  Notation  will  be  found  at  the  end.) 

I.  Write  above  each  of  the  following  notes  its  pitch-name 
<C,  D,  &c.) ;  and  below  write  the  signs  for  rests  corresponding 
in  value  to  the  notes  : — 

(1)  (2)  (3)  (4)  (5) 


m 


p^ 


m 


^^ 


'•(I) A         (2)  F         (3)  B  (4)        C         (5)  F 

•r      ^  1  -— •  -—-a 


P  T 

2.  Add  proper  time-signatures  to  the  following: 
(0  (2)  (3) 


3.  Write  below  each  of  the  following  intervals  its  name  (major 
fourth,  &c.) : — 


f 


(I) 


(2) 


(3) 


(4) 


3-  (I) 


"^SBO. 


I 


I 


zc 


3a: 


I 


sc 


i 


i 


(a) 


(3) 


(4) 


■■^s: 


I 


I 


3a: 


za: 


i— .g— I 


Minor  and. 


M^jorard. 


Migor  7th.         Flapeifect  4th. 


TONIC  SOL-FA  NOTATION. 

I.  Write  (i)  a  six-pulse  tone,  using  two-pulse  measure;  and 
(3)  a  six-pulse  tone,  using  three-pulse  measure. 


I. 


(I) 
(2) 


1 
1 


II 


2.  Write  the  names  of  the  following  intervals: — {i)fah  to 
me ;  (2)  soh  to  te ;  {z)fi^  to  me^ ;  {^)fah  to  te. 

2.  (I)  Minor  2nd  ;  (2)  Major  3rd  ;  (3)  Major  7th ;  (4)  Plu- 
perfect 4th. 

3.  Write  the  following  an  octave  higher,  and  state  what  is 
meant  by  the  direction  "  Key  G  "  :— 

Kay  G. 

|d    :s    |n    :f    |b    :1    Ir    :8    In    :— 

3*        Kbv  G 

|d'   :s'   |n»  :f   js*  :!•   jr*  rs'  |n'  :- 

"Key  G "  means  that  after  sounding  C  on  the  pitch-fork,  we 
are  to  run  down  the  scale  to  G,  and  take  that  as  the  doh  of  the 
tune,  which  is  written  in  the  "Key  of  G,"  as  it  is  called. 


SECOND    YEAR. 
Fapil  Teaehen  at  end  of  Second  Tear. 

Three  kattn  and  a  half  allowed  for  this  Pafer. 

MALES. 

Euclid. 
All  generally  nndeistood  abbreviations  for  viards  may  be  used. 

1.  The  angles  at  the  base  of  an  isosceles  triangle  are  equal  to 
each  other ;  and  if  the  equal  sides  be  produced,  the  angles  on 
the  other  side  of  the  base  shall  be  equal. 

Prop.  5,  K.  L 

2.  If  two  straight  lines  cut  one  another,  the  vertical,  or  oppo- 
site angles  shall  be  equal. 

Prop.  15,  Bk.  I. 

3.  The  four  sides  of  any  quadrilateral  are  t<^ether  greater  than 
the  two  diagonals,  and  less  than  twice  the  two  diagonals. 

A  B 


In  the  quadrilateral  ABCD,  AB,  BC  are  greater  than  AC  (L 
20) ;  BC,  CD  greater  than  BD  ;  CD,  DA  greater  than  AC  ;  DA, 
AB  greater  than  BD.  That  is,  twice  AB,  BC,  CD,  DA  are 
greater  than  twice  AC,  BD  ;  or  AB,  BC,  CD,  DA  are  together 
greater  than  the  two  diagonals  AC,  BD. 

Again,  let  the  two  diagonals  cut  one  another  in  the  point  £, 
then  (I.  20)  DE,  EC  are  greater  than  DC;  C£,  EB  greater  than 
BC  ;  BE,  £A  greater  than  AB ;  and  AE,  ED  greater  than  AD ; 
or  twice  AC,  BD  are  greater  than  the  sides  AB,  BC,  CD,  DA ; 
that  is,  the  four  sides  of  the  quadrilateral  are  together  less  than 
the  two  diagonals.  Q.  E.  D. 

Arithmetic. 

FEMALES. 

I.  Express  \  of  2s.  6d. +|  of  a  guinea -hfo^  ;fl  — A  ^^ 
penny  as  the  fraction  of  ^'5. 

d. 

=  20l| 

s=400 


%  of  2s.  6d. 
^  of  a  guinea 

*0f;^I 


deduct 


6iaH 


61 3| 

6i2id.  to  the  fraction  of  ;fs=^^ii 

2.  What  fraction  of  2}  cwt.,  together  with  3  qrs.  14  lbs.,  will 
give  a  ton  and  a  half? 

Fraction  required  :^' ton  10  cwt. -3  qrs.  14  »». 

2i  cwt. 

_30cwt. -3|  qrs. 

2|  cwt. 
_29i  cwt.  _ 


2^  cwt. 


=W-     Ans. 


3.  Reduce  to  a  dedmal-^^  of  ?!  of  }J. 

9         2j 

^of-tofH=?Ix?ix}^ 
9        2i       *      9    2t    " 

=Hx«xH 

=  i=     -^  Ans. 
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4.  What  part  of  ;f  9  is  (  of  A  of  half-a-crown  ? 
t  of  T^  of  as.  6d.  _2^.  X9  X 1 
£^  ax  10 

1805. 


2  X  2  X  10  X 


j85-=lij:  A«s. 


Orammar. 


MALES  AND  FEMALES. 


4.  Make  three  sentences  each  containing  a  relative  pronoun  in 
the  objective  case. 

1.  This  is  a  passage  which  I  have  seen  before. 

2.  He  is  a  person  wh^m  I  have  n^et  often. 

3.  There  is  the  man  that  I  gave  the  letter  to. 

5.  In  these  words.  Receiver,  Recipient,  Receptive,  Reception, 
and  Receivable,  point  out  the  use  of  the  final  syllable,  and  the 
effect  it  has  on  the  meaning  of  the  word. 


*  At  the  close  of  the  day,  when  the  hamlet  is  still, 
And  mortals  the  sweets  of  forgetfulness  prove. 
When  nought  but  the  torrent  is  heard  on  the  hill, 

And  nought  but  the  nightingale's  song  in  the  grove  ; 
Twas  thus,  by  the  cave  of  the  mountain  afar, 

While  his  harp  rang  symphonious,  a  hermit  began ; 
No  more  with  himself  or  with  nature  at  war. 
He  thought  as  a  sage,  though  he  felt  as  a  man.' 

Bbattie. 

1.  Paraphrase  the  above  extract. 

2.  Analyse  the  last  four  lines. 

3.  Parse  the  first  and  second  lines. 

I.  'In  the  evening,  when  the  day's  labours  ut  over ;  when 
the  village  and  its  inhabitants  are  hushed  in  repose ;  when 
silent  is  everything,  except  the  distant  gush  of  the  mountain 
stream,  or  the  note  of  some  night-bird  in  the  woodland,* — 
In  the  above  strain  did  the  recluse,  who  passes  his  life  a^^rt 
from  his  fellow-creatures,  begin  to  sing,  while  he  accompanied 
bisToice  with  the  harp.  He  had  reached  that  happy  stage  of 
his  life  when  he  is  at  peace  with  himself  and  all  things,  while  at 
the  same  time  sympathising  with  the  failings  of  mankind. 

ANALYSIS. 


ScntcoceSa 


(0 
Twuthus 

By  the  ca^e  of  a 
aoQBtama&r  a  her- 

wiolehts  harp  nug 

No  more  with  hiin> 
sdf  or  with  nature  at 
«ar,  he  thought 

(S) 
asaageCthmks), 


thoagh  he  /«It 


asaman^fiBds). 


Kind. 


Principal 

Subord. 
noun  to  (i) 


Subord. 
adv.  to  (a) 

Principal 


Subject. 


Subord. 
adv.  to  (4) 

Subord. 
adv.  to  (4) 

Subord. 
adv.  to(6)i 


it 


a  hermit 


his  harp 


he  no  more 
..  .at war 


he 


a  man 


Predi- 
cate. 


was  thus 


began 


rang 


thought 


(thinks) 


felt 


(feels) 


Exten- 
sion. 


by  the  cave  of 
a  mountain 
•Suiptact) 


symphonious 
{inaimtr) 


sent,  (s) 


sent.  (7) 


Conneo* 
tlve. 


(that) 


while 


as 


though 


as 


PARSING. 

fl/— prep.,  gov.  obj.  case  *  close.* 

/A<--def.  art.  or  mst.  adj.  defining  '  close.' 

close — ^abstr.  noun,  neut.,  sing.,  obj.,  gov.  by  '  at.* 

^^prep.  lowing  relation  between  *  close  *  and  *  day.' 

/A«---same  as  above,  defining  '  day.* 

dajt—HosXx.  noun,  neut.,  sin^.,  obj.  gov.  by  'of.' 

Ttfhen — subord.  temporal  conj.,  introd.  subord.  adv.  sent. 

the — as  above,  defining  '  hamlet.' 

hamht — com.  noun,  neut.,  sing.,  nom.,  subj.  of '  is.' 

sV— irreg.  intrans.  verb,  am,  was^  been,  indie,  pres.,  indef., 

3rd  pers.  sing.  agr.  with  '  hamlet.' 
s/i/l—ptedic  adj.  qual.  'hamlet.* 
ofi^-— copulative  conj.  connecting  two  subord.  sentences. 
piffTta/s — com.  noun,  mas.,  plur.,  nom.,  subj.  of  'prove.' 
ths — as  above,  defining  'sweets.* 
sweets— zbstT,  noun,  neut.,  plur.,  obj.  gov. by  '  prove.' 
^— prep,  showing  the  relation  between  '  sweets '  and  '  for- 

^nulness.' 
forgetfulness — abstr.  noun,  neut.,  sing.,  obj.  gov.  by  'of.' 
prove — reg.  trans,  verb,  indie,  pres,  indef. ,  3rd  pers.  plur. 

agr.  with  '  mortals.' 


FINAL  SYLLABLE. 

EFFECT. 

USB.  . 

— ent 
— ive 
— tion 
— able 

means  an  actor 

„  '  inclined '  to 
„  state  or  condition 
„  able  to  be 

forms  nouns 

„  adjectives 
„  abstract  nouns 
„  adjectives 

Qeography. 
Answer  THoo  Qutsiioms^ 

1.  Daw  a  map  diowing  the  course  of  a  vessel,  keeping  close 
to  Ae  coast,  from  the  mouth  of  the  Loire  to  the  mouth  of  the 
Vistula.    Mark  islands,  seaports,  straits,  and  river  mouths. 

N.B. — Insert  the  lines  of  latitude  and  longitude. 

2.  Give  a  short  account  of  the  differences  of  climate  in  the 
different  parts  of  Great  Britain  and  Ireland ;  and  give  reasons 
for  these  differences. 

As  all  parts  of  the  British  Isles  are  bathed  in  the  same  sea- 
winds,  so  all  share  alike  in  the  advantages  they  bring ;  and  there 
is  scarcely  any  difference  between  the  winter  climate  of  the 
southerft  coast  of  Britain  and  that  of  the  Shetlands  in  the  far 
north.  The  prevailing  vrind  is  from  the  west,  and  this  wind, 
laden  with  the  moist  vapours, of  the  ocean  which  it  has  traversed, 
first  breaks  upon  Ireland  ;  and  hence  the  climate  of  this  island 
is  damper  than  that  of  the  rest  of  the  British  group.  As  the 
western  mountain  chains  of  Ireland  are  comparatively  low,  the 
rainclouds  are  not  effectually  caught  by  them,  and  so  distribute 
their  moisture  more  evenly  over  the  whole  surfsu:e  of  the  country 
than  in-  the  island  of  Great  Britain.  In  Britain,  on  the  other 
hand,  the  mountains  of  the  west  are  high  enough  to  intercept  a 
large  proportion  of  the  moisture  borne  along  by  this  wind,  and 
thus  a  belt  of  rainy  country  extends  along  Western  Britain.  The 
rainfall  on  the  eastern  plams  is,  however,  very  considerable,  and 
thus  this  abundant  supply  of  moisture,  co-operating  with  a 
moderate  climate,  promotes  the  fertility  of  the  British  Islands. 

3.  Describe  fully  the  physical  and  political  features  of  the 
basin  of  the  Indus. 

The  basin  of  the  Indus  is  very  fertile,  but  wants  cultivatioiL 
The  best  portion  is  that  near  the  Himalaya  range,  which  is  the 
most  favourable  district  in  India  for  the  growth  of  com.  The 
Indus  and  its  four  tributaries  give  name  to  '  the  Punjab,'  the 
greater  part  of  which  is  naturally  divided  into  Doabs  formed  by 
the  rivers  by  which  it  is  intersected.  This  country  is  very  fertile 
when  cultivated,  and  produces  rice,  cotton,  indigo,  tobacco, 
hemp,  etc  Since  1859  much  has  been  done  for  the  Punjab  by 
the  construction  of  roads,  canals,  railways,  etc.,  to  develop  its 
resources.  The  chief  towns  in  its  basin  are  Cabool,  Peshawur, 
Lahore,  Umritsir,  Mooltan,  Aliwal,  Hyderabad,  Tattah,  and 
Kurrachee.  Sinde^  a  division  of  the  Bombay  Presidency,  Ues  in 
the  lower  valley  and  delta  of  the  Indus.  This  river,  like  the 
Ganges,  is  subject  to  annual  floods ;  and  as  the  banks  are  low, 
the  countrv  is  frequently  widely  inundated,  when  sometimes 
villages  and  even  towns  are  washed  away. 

Needlework. 
THvo  hours  and  a  half  allowed, 

FEMALES. 

The  needlework  specimens  will  be  collected  by  the  Inspector 
at  the  expiration  of  one  hour  after  the  distribution  of  the  exami- 
nation papers. 

Arithmetic. 

MALES. 

I.  If  a  man  invests  £^^  in  4^  per  cent,  debentures  at  I35f, 
what  dividend  will  he  get,  the  usual  brokerage  being  charged  ? 

£s^  is  got  from  135! +  i  or  135^ 
.'.  £iZS\  •  ^£"4065  ::£^\i  dividend. 
^4ix4065,;^9.x_4065^^^3g,  ^ns. 
i35i  271         -^" 
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2.  In  what  time  will  ;f  960 12s.  6d.  amount  to  ;f  1052  l6s.  lOfd. 
at  4  per  cent,  per  annum,  simple  interest  ? 

Interest =(;6 1052  16s.  xofd.  -;f96o  12s.  6d.)»;C92  4«-  4t^^ 

£^  £92    4S.    4H 

20  20 

So  1844 

12  12 


900 


22132 


I  yr.  X  1 10664  X  ioo_  1 10664  X  8 
4800x960^  4SX7685 

=  2f||U=2fyra.  Ans. 


yrs. 


3.  A  farmer  buys  25  sheep  at  £2  5s.  each,  and  15  at  ;f  2  2s. 
each  ;  he  keeps  them  tor  a  month  at  a  cost  of  5s.  each,  and  sells 
them  all  at  ^2  15s.  6d.  each.  What  is  his  average  gain  per 
sheep? 

£        £    ^ 
25  sheep  at  2^  ss  56    5 

87  IS 
40    „      „  i  =  IP    o 

Total  cost  =  97  15 

40  sheep  sold  at  £2  15s.  6d.  ea.  =  111    o 

Gain  on  40  sheep  =135 

ea.     .,  =6    7^d.  Ans. 


}i 


»9 


4.  A  man  divided  his  property  amongst  his  three  sons  jn  the 
proportion  of  f ,  ^,  and  f .  What  percentage  of  the  property 
did  they  respectively  get  ?    (Correct  to  two  decimal  places.) 


f+ A+|=??±i5±i5=i67  shares. 
120 


167 


(7*^  ^43'"  P'C.  of  1st. 

50 1 ::  100^  29-94     »»    2nd. 
45  J  1  ^^'94      »     3'd. 


Ans. 
Ans. 
Ans. 


History. 

MALES  AND  FEMALES. 

I.  What  measures  of  improvement  make  the  reign  of  Henry 
II.  memorable?  What  sorrows  and  reverses  attended  1^ 
death? 

As  soon  as  Henry  II.  was  crowned,  he  set  himself  in  good 
earnest  to  reform  the  country.  He  speedily  reduced  the  turbu- 
lent nobility  to  some  degree  of  submission ;  and  at  the  great 
council  of  the  nation,  held  at  Clarendon,  he  procured  the  passing 
of  laws  or  constitutions  which  brought  the  clergv  under  his 
control,  and  deprived  the  pope  of  his  chief  iSvantage  for 
troubling  England.  He  thought  to  have  got  Becket  to  side 
with  him  in  these  reforms,  but  this  churchman  turned  against 
him.  The  murder  of  Becket  brought  humiliation  upon  Henry, 
and  he  suffered  penance  and  flagellation  at  his  tomb.  Various 
circumstances  in  Wales,  France,  and  Ireland  gave  Henry  an 
opportunity  of  extending  his .  dominions,  so  that  he  became  the 
most  powerful  monarch  m  Europe.  But  now  he  was  doomed  to 
domestic  trials  ;  his  sons  rebelled,  and  joined  with  the  French 
king  and  his  own  nobility  in  taking  up  arms  against  him.  His 
own  queen  aided  them ;  repeated  treaties  were  made  and 
broken ;  and  at  last  the  unhappy  king  saw  his  youngest  and 
favourite  son  John  forsake  him,  'and,  brokenhearted,  he  died 
1 189. 

'2.  Who  was  Simon  de  Montfort  ?  Are  we  under  any  obliga- 
tions to  him  ? 

Simon  de  Montfort,  Earl  of  Leicester,  was  the  leader  of  the 
rebellious  barons  in  their  attacks  on  Henry  III.,  which  led  to 
the  victory  of  Lewes.  He  subsequently  summoned  the  repre- 
sentatives of  the  freeholders  and  burgesses  in  such  a  way  as  to 
lay  the  foundation  for  the  existence  and  the  authority  of  our 
House  of  Commons.  He  fell  in  the  same  year,  1265,  in  battle 
at  Evesham,  when  Prince  Edward  was  conqueror,  and  Henry 
HI.  was  delivered  from  captivity. 


2.  How  did  Henry  VII.  come  to  the  throne?    Sketch 
reign,  and  suggest  a  reason  why  among  the  historical  plays  of 
our  great  poet  none  relate  to  this  period. 

Henry  VII.,  the  first  monarch  of  the  Tudor  dynasty,  the  over- 
thrower  and  successor  of  Richard  III.,  was  descended  from 
John  of  Gaunt  on  his  mother's  side,  and  from  the  widowed 
queen  of  Henry  V.  on  his  father's ;  and  thus  embodied  all  the 
claims  of  the  House  of  Lancaster.  He  was  an  exile  in  France 
when  the  Duke  of  Buckingham  invited  him  to  join  in  a  rising 
against  the  usurper  Ricnard  IIL  Buckingham  rose  before 
Henry  reached  England,  and  was  defeatra,  captured,  and 
executed.  Henry  landed  in  Wales,  met  Richard  at  Bosworth, 
gained  the  victory,  and  his  opponent  was  slain.  In  order  to 
strenethen  his  title  to  the  throne,  he,  after  some  delay,  married 
Elinoeth,  the  eldest  daughter  of  Edward  IV.,  thus  bringing  to 
an  end  the  disastroos  rivalry  of  the  Houses  of  York  and  Lan- 
caster. But  he  was  not  allowed  to  retain  his  throne  wholly  in 
peace.  After  a  feeble  effort  by  an  English  nobleman,  the 
Duchess  of  Buigundy,  sister  ot  Edward  IV.,  obtained  one 
Lambert  Simnel  to  personate  a  brother  of  Richard  III.  He 
was  defeated  in  a  oedsive  battle  and  made  a  turnspit.  Six 
years  after  appeared  another  claimant  to  the  throne,  claiming  to 
be  the  young  Duke  of  York  who  was  said  to  have  been  mur- 
dered in  the  Tower.  He  received  support  from  all  the  Yorkists, 
and  from  the  Scottish  king,  but  he  also  was  unsuccessful,  and 
was  afterwards  executed  along  with  that  Earl  of  Warwick  whom 
Simnel  pretended  to  be.  A  pretended  war  with  France,  and 
the  marriage  of  the  Princess  Margaret  Tudor  to  James  IV., 
King  of  Scotland^  from  which  marriage  sprang  the  unhappy  race 
of  Stuarts,  are  the  only  other  events  of  importance. 

Lord  Bacon  wrote  a  fine  history  of  this  king  to  please  James 
I.,  but  Shakesp^  may  have  thou|;ht  him  not  wortny  of  a  play, 
or  perhaps  he  did  not  think  it  wise  to  meddle  with  the  foimder 
of  the  Tudor  dynasty  while  living  under  his  tgreat  descendants, 
Elizabeth  and  James. 


Teaching. 

What  are  the  advantages  of  ruling  the  slates  of  very  young 
children  in  triple  lines  for  teaching  writing  ?  Give  a  specimen 
of  a  copy  so  set  as  to  show  the  use  of  the  three  lines. 

The  great  advantages  of  ruling  the  slates  with  three  lines  arc, 
showing  where  (i)  some  of  the  letters  are  to  be  begun,  (2)  how 
high  they  are  to  go,  and  (3)  how  far  down  they -are  to  go. 
For  example,  0  begins  on  the  middle  line,  proceeds  to  the 
top  line,  exactly  touches  it,  curves  down  to  the  bottom  line, 
exactly  touches  it,  and  joins  the  first  part  of  the  letter  on  the 
middle  line.  In  making  n  we  commence  on  the  middle  line, 
make  a  curve  to  the  right  exactly  touching  -the  top  line,  and 
bring  the  downstroke  to  the  bottom  line,  thus  making  the  first 
part  of  the  letter  is.  The  second  part  of  the  h  commences  on 
the  middle  line,  eoes  up  to  the  top  line,  makes  a  bold  curve 
touching  the  top  line,  comes  as  a  downstroke  and  forms  another 
curve  touching  the  bottom  line,  and  finishes  on  the  middle  line. 
The  capitals  may  be  taught  by  means  of  the  three  lines  in  a 
similar  way. 

Music. 

A  quarter  of  an  h&ur  alhwedfor  this  paper. 

(N.B. — Pupil  Teachers  may  answer  the  questions  in  either 
the  Staff  Notation  or  the  Tonic  Sol-fa,  but  not  both.  The 
questions  in  the  Tonic  Sol-fa  Notation  will  be  found  at  the  end.) 

I.  Write  the  key-signatures  of  each  of  the  following  major 
Keys  :— (I)  of  F  ;  (2)  of  E  ^  ;  (3)  of  A. 


I. 


(I) 


(2) 


i 


I 


(3) 


1 


>j    3.  Write  below  each  of  the  following  intervals  its  name  (major 
second,  &c) : — 

0)  («)  (3)  (4) 


m 


iJL 


W 


"XSL 


I 


t 5r=d 


I 


,sr 


fr=i=l 


2. 


i 


(1) 


(a) 


■ja: 


± 


jtg > 1 


(3) 


(4) 


■jcar. 


1 


'^ 


Perfect  <Mi«»        P^ect  5th.      Pluperfect  4U1.    Diminished  5th. 
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5.  Add  proper  time-signatures  to  each  of  the  following  : — 


TONIC  SOLFA  NOTATION. 

I.  Write  the  names  of  the  following  intervals  : — (i)  lah\ome\ 
(2)  dak  to  fah  ;  (3)  /<  to  fah  ;  K^)Jah  to  //, . 

1.  (I)  Perfect  4th;  (2)  Perfect  5ih ;  (3)  Pluperfect  4th;  (4) 
Diminished  5  th. 

2.  What  is  the  mental  effect  (l)  olfah  ?  (2)  of  in^  ?  (3)  of  lah  ? 

2.  (1)  Awe-inspiring  ;  (2)  calm  and  peaceful ;  (3)  mournful. 

3.  What  are  the  five  kinds  of  measure  most  commonly  used  ? 

3.  Two-pulse ;  three-pulse ;  four-pulse ;  six-pulse ;  and  nine- 
puiae. 


THIRD   YEAR. 

Pupa  TeaelierB  at  end  of  Third  Tear,  if  MpprenHeid 
9njr  oAer  ut  May,  1878 ;  aBd  PudU  TeaeheiB  at  end  of 

rauth  TeaTy  if  appnntUed  before  that  date. 

Three  hours  and  a  half  allowed. 

Euclid. 

[AH  generally  understood  abbreviations  for  words  may  be  used.] 

Answer  two  Questions,  including  Question  3,  if  you  tan, 

MALES. 

1-  If  a  side  of  any  triangle  be  produced,  the  exterior  angle  is 
equal  to  the  two  interior  and  opposite  angles ;  and  the  three 
interior  ingles  of  every  triangle  are  together  equal  to  two  right 

aisles. 

Prop,  32,  Bk.  I. 

2.  The  complements  of  the  parallelograms  which  are  about 
the  diameter  of  any  parallelogram  are  equal  to  one  another. 

Prop,  43,  Bk.  I. 

y.  Between  two  given  straight  lines  it  is  required  to  draw  a 
straight  line  which  shall  be  equal  to  one  straight  line  and  parallel 
to  another. 


Produce  GF  to  K,  meeting  AB  in  H,  and  make  HK^E. 

Through  K  draw  KL,  meeting  CD  in  L. 

Through  L  draw  LM  parallel  to  KH  (that  is  FG),  meeting 
AB  in  M. 

LM  is  the  straight  line  required. 

By  construction  the  figure  KHML  is  a  parallelogram,  and 
(I.  34)  its  opposite  sides  are  equal.  .*.  LM =ICH,  and  KH  was 
made  equal  to  £.  .'.  LM  =  £,  and  LM  is  drawn  parallel  to  FG 
between  AB  and  CD.  Wherefore  LM  is  the  straight  line 
reouired.  Q.  £.  F. 

K.B. — H  may  be  taken  anywhere  in  either  line,  and  HK 
drawn  parallel  to  FG  and  equal  to  £,  with  same  result 


Algebra. 

Answer  hxfo  Questions, 

1.  Divide  the  product  of  a  +  d  -  r,  a  -  ^  +  r,  and  b-^c-ahy 

fl"-^-r*  +  2^. 

(a-k-b'C){a--b'^c){b-{'C'a)_\a-{-{b-'C))\a''{b~c)\  {b-\-c-d) 

(a=»-*^-i»-i-2^)  (fl»-^-f»+2^<-) 

_a^-(^b-cY{h-k-€'-a) 

(a^-b^-^  +  tbc) 
_(g'-^-^-l-2/f)  jb  +  c-a) 

(a*-^-f»  +  2^0 
:sb+c^a.  Ans. 

2.  Find  the  L  CM.  of  jc*  -  9jc*  +  26x  -  24,  x'  -  icxr*  +  3 1  Jr  -  30, 
and  j^  - 1  i:r* + 38J:-  40. 

(j:  -  2  is  a  factor  of  each  expression  ) 

jr*-   9jr*  +  26jc-24=(4:-2)(jt"-7jr+i2)  =  (jr-2)  {x-a)  (JC-3) 

jr3-iOLX^  +  3ijir-30=U--2)(jif*-8jc+i5)  =  (jr-2)  (x-3)  (x-s) 

*5-IlA'+38j:-40=(x-2)(jK*-9jr+2o)  =  (jr-2)  (jr-4)  {x-s) 

:,  L.  M.  C.  =  rjr-2)  {x-%)  (■r-4)  Jx-  Q.  Ans. 

3.  Find  two  consecutive  numbers,   the   difference  of  their 
squares  being  57. 

Let  x=sthe  one  number. 
Then  jr  + 1 = the  other 
:.{x+iY-x'=$7 

2x=57-i 

2JC=:56 
jr=:28 

Hence  the  numbers  r r:  ?^  and  '"^.  An**. 


Mensuration. 

Find  the  rent  of  a  triangular  field  whose  sides  are  7},  8^,  and 
10}  chains  at  45s.  per  acre. 

^  sum  of  sides  si3Jt  chains. 
.'.  area  of  A  =  »Ji3ixslxsx2i 


Let  AB,  CD  be  the  two  given  straight  Uaes ;  it  is  required  to 
<*'raw  a  straight  line  l)etwecn  AB  and  CD  e:iual  to  E,  and 
parallel  to  FG. 


*  V952-34375 
830*86  sq.  chains 
=  3*086  ac. 
3 '086  ac.  at  £2^  each=;C6*943a«/6  t8s.  10^.  nearly.  Ans. 

Arithmetic. 

PEMALBS. 

I.  Express  |  of  half-a  crown  4- (  of  a  shilling  as  a  decimal  of 
ys.  (to  4  places  of  decimals). 

s. 
{of2s.6d.=|of2*5i.  ss  "9375 

*  of  IS.  =  -8 

and  17375$.  to  the  dec.  of  7s.  =s  LZJZL 

B  '2482... s.  Ans. 
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s.  Find  the  value  of  75  of  6s.  8d.  -  1*84375  of  4s.  +  3'd79* 

of  3S. 

s. 
•75  of  6s.  8d. s6}  X  75 SB  S'oooo 
+  3-^796  of  2S.  =  7'9S93 

Sum  =12-959^ 

-1-84375  of  4S.  =  7375 

Remainder     s  5*584^ 

7'0i2d. 
.'.  The  values 5s.  7'0i2d.  Ans. 

3.  A  owned  ^  of  a  vessel  and  sold  ^  of  |  of  his  share  for 
£Mi  ;  what  was  the  value  of  II  of  }  of  the  vessel  ? 

'         ^    K      ^^    11x9x17    "^ 
(^)!|oft=^off=.^il=JV 

^\         ¥         136x5  ^ 

.-.  tIt  :  A  ::  ;tW  :? 

^00x2x561^  ^,QQ   Ans. 
33x«75<8       ^^— 

4.  If  the  fouipenny  loaf  weigh  3-35  lbs.  when  wheat  is  at 
475s.  a  bushel,  what  ought  to  be  paid  for  47^  lbs.  of  bread  when 
wheat  is  at  I3'4s.  a  bushel? 

After  reducing  the  decimals  to  vulgar  fractiom,  the  following 
is  the  statement : — 

4d.  X 95x67x4x10^,6^^         d.  Ans. 
2x5x19x67  V  ~ 


Qrammar. 

MALES  AND  FEMALES. 

I.  '  Lie  not ;  but  let  thy  heart  hetrtu  to  God, 
Thy  mouth  to  it,  .thy  actions  to  them  both  ; 
Cowards  tell  lies,  and  those  that  fear  the  rod. 
The  stormy  working  soul  vents  Ues  and  froth. 
Dare  to  be  true,  nothing  can  need  a  lie ; 
A  fault  which  needs  it  most  grows  two  thereby* 

George  Herbert. 
Paraphrase  this  extract. 

2.  Parse  the  words  printed  in  italics. 
3«  Analyse  the  last  four  lines. 

I.  Tell  the  truth;  let  your  words  give  expression  to  the 
thoughts  that  are  known  to  God,  and  let  your  deeds  correspond 
with  what  you  think  and  what  you  say.  Lying  is  unknown  to 
brave  men  ;  it  is  a  quality-only  of  those  who  fear  punishment. 
Blustering;  and  boasting  ^irits  alone  give  mouth  to  false  vaunt- 
ing and  hi^h-sounding  phrases.  Have  the  courage  to  speak  the 
truth ;  it  is  better  to  own  faults  than  increase  them  by  shielding 
one's  self  with  a  lie.    There  is  no  excuse  for  using  deceit. 

PARSING. 

Be — intrans.  irreg.  verb,  am^  was,  been,  infin.  pres.  indef., 

gov.  by  *  let. 
true — ^predic.  adj.,  qual.  *  heart.' 
to — prep.,  showmg  relation  between  '  true '  and  'them.' 
them — demonst.  pron.,  3rd  pers.,  plur.,  referring  to  *  heart  * 

and  *  mouth,  obj.,  gov.  by  *  to.' 
loth — predic.  adj  ,  qual.  *  them.' 
///^jr— -demonst.  adj.  pron.,  mas.  or  fem.,  plur.,  nom.,  subj. 

oi{teU), 
that — simple  rel.  pron.,  mas.  or  fem.,  plur.,  referring  to 

'  those,'  nom.,  subj.  of '  fear.' 
fear—xeg,  trans,  verb,  indie.,  pres.  indef.,  3rd  pers.,  plur., 

agr.  with  •  that.' 
grows — irreg.  intrans.  verb,  grow, grew, grown,  mdic^^jes. 

indef.,  3rd  pers.,  sing.,  agr.  with  *  fault.' 
two — numeral  adj.,  qual.  (faults)  nom,  after  'grows,' 
M«rr/iy— adv.,  mod*  *  grows.' 


ANALYSIS. 


Kind. 

SnbJ. 

Pradi. 
cate 

Object. 

^UCvQlfiOA* 

Cor. 
nee- 

tive. 

(t) 

Cowards  tdfltes 

Piinci* 
pal 

tell 

Ues 

•»• 

••» 

and    thoM    (tell 
lies) 

Princi. 
paL 

those 

(teU) 

(Ues) 

•  •• 

and 

^ 

that  fear  the  rod 

• 

r 

(4) 

Snbord. 
adj.  to 
(a) 

that 

feer 

the  rod 

■■• 

that 

Tlie  itoniiy  -worV 
u^  aoiu  Wnts 
Uetaadftoth 

Princi- 
pal. 

the 

storiAy 

wmrking 

vtnte 

lies  and 
froth 

»•<( 

•.. 

Cs) 

-. 

Pare  to  bt  troo 
(6) 

Prind- 
pal. 

(yon) 

dare 

tobetrae 
ieompU- 

•«« 

.«. 

Noching  can  need 

Prind. 

Nothing 

can 
need 

aUe 

••• 

••. 

(7) 

A  faolt  grows  two 
thereby 

Prind. 
pal. 

a  fault 

grows 

twoC^ww- 
^tiom) 

.  thereby 

'(WMtAcr) 

«•. 

(8) 

■• 

which    needs    it 
mort. 

Subord. 
adj.  to 
(7) 

which 

ft 

needs 

it 

most 

1 

whic 

4.  Correct,  if  needful,  these  sentences,  and  give  your  reasons 
for  altering  them : — 

'  Let  thou  and  I  the  battle  try.' 
'  There  let  him  lay.' 

' My  banks  they  are  furnished  with  bees.' 

*  This  England  never  did«  nor  never  shall 

lie  at  the  proud  foot  of  a  conqueror.' 

'Let  thee  and  nu  the  battle  tiy.' — ^Transitive  verbs  govern  the 
objective  case. 

'  There  let  him  AV.' — Lay  b  transitive,  and  the  meaning  re- 
quires it  intransive. 

•My  banks  are  furnished  with  bees.' — Unless  when  very 
particular  emphasis. is  necessary,  a  noun  and  its  pronoun 
should  not  be  used  as  the  nominative  to  the  same  vesb. 
Poets  use  both  frequently. 

'  This  England  never  did,  and  never  shall 
Lie  at  the  proud  foot  of  a  conqueror.' — Two  negatives  coming 
together  in  English  make  an  affirmation.     The  meaning 
here  requires  a  negative. 

5.  Make  a  list  of  noun  terminations,  by  which  you  may  know 
that  certain  words  are  Latin  and  not  English  m  their  origin. 
Give  three  examples  of  each  formation. 


LATIN  TERMINATIONS. 

EXAMPLES. 

— or 

— ent 

—ary 

— ant 

—ate 

— acy 

— ance — ancy 

— ion 

— tude 

— ^ure 

inspector,  confessor,  doctor, 
respondent,  superintendent,  agent, 
lapidary,  plenipotentiary,  aviary, 
descendant,  occupant,  pendant, 
advocate,  confederate,  estimate, 
accuracy,  celibacy,  privacy, 
fragrance,  constancy,  variance, 
creation,  union,  tension, 
multitude,  gratitude,  magnitude, 
rapture,  conjecture,  scripture. 

Geography. 

(^Answer  either  Q,  2  or  Q,  2;  not  both,  unless  you  do  the  map  m 

Q.2.) 

I.  Draw  a  full  map,  showing  Burmah,  Siam,  and  the  islands 
of  the  Indian  Archipelago. 

N.B. — Insert  the  lines  of  latitude  and  longitude. 
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2.  What  arc  the 
between  the  tropics  ? 
have  80  hot  a  chmate. 


ks?  *  What  parts  of  Asia  and  Africa  lie 
lain,  as  to  children^  why  these  countries 


If  you  Uke^  instead  of  the  map  in  Q.  i,  you  may  draw  a  sketch- 
map  in  iUustration  of  this  answer. 

At  a  point  23^"  north  of  the  equator  (at  the  tropic  of  Cancer), 
the  vertical  sun  appears  to  stop  when  it  is  mid-summer  with  us. 
As  it  moves  southward  our  summer  wanes  ;  it  crosses  the  equator 
aud  appears  to  travel  on  until  it  has  reached  23^**  on  the  other 
side  A  the  line  (the  tropic  of  Capricorn) ;  then  six  months  have 
pased — it  is  mid-winter  with  us  and  mid-summer  with  the 
people  in  the  southern  hemisphere.  The  sun  turns  back  (the 
word  ir9pic  meaning  the  place  of  turning),  retraces  its  course 
over  the  equator,  and  at  the  expiration  of  a  twelvemonth  ii  at 
our  tropic  (Cancer)  again,  bringing  us  summer. 

In  ^oa  the  southern  halves  of  Arabia  and  Hindostan,  nearly 
the  whole  of  Further  India  with  a  small  port  of  China,  and  the 
whole  of  the  East  India  Islands  lie  within  the  tropics.  The 
whole  of  Africa,  with  the  exception  of  Morocco,  Algeria,  Tunis, 
Tripoli,  EgJTf I  ^«  northern  third  of  the  Sahara,  Cape  Colony, 
Natl],  the  Tcansvaal  and  Namaqua  Land,  lies  within  the 
tropics. 

llie  reason  that  it  is  hotter  in  those  Pfrts  of  the  world  arises 
from  the  £ict  of  its  being  within  the  Torrid  Zone,  where  the 
san  is  vertical  at-  noon  over  every  place  two  days  in  the  year. 
The  more  nearly  the  sun  approaches  the  zenith  of  an  observer 
the  more  powerful  is  the  heat 

« 

3.  Kxplain,  as  to  chtldreUy  the   nature   of  land  and    sea 


Land  and  Sea  Breezes, 

DEnNiTlDN. — Land  breezes  blow  from  the  land  to  the  sea. 
Sea  breezes  blow  from  the  sea  towards  the  land.  {Illustrate  from 
tie  druMgAi  of  air  from  the  room  up  the  chimney^  also  from  the 
cnrrtHis  of  coider  air  from  the  outside  into  the  room  under  the 
dear  ;  ank  tkett  of  the  warmer  air  over  tha  door, ) 

Cause. — If  the  sun  shines  on  two  tracts  of  surface,  the  one 
vater  and  the  other  solid  land,  the  latter  becomes  more  rapidly 
heated  than  the  former,  and  at  the  end  of  the  day  vrill  be  found 
nmdb  warmer  than  the  water.  On  the  other  hand,  in  the  absence 
<^  the  am  the  land  cools  fuster  than  the  water,  and  at  the  end  of 
the  To^  it  will  be  found  below  the  temperature  of  the  adjoin- 
ing vater.    When  the  land  is  hottest,  the  air  resting  upon  it  will 
be  hotter  and  lifter  than  the  air  over  the  sea,  ana  the  cold  air 
frEBDtbesea  wdU  rush  in  upon  the  hot.    {Compare  these  effects 
^aitk  the  hoi  air  in  the  room  {or  over  the  fire)^  going  through  the 
ckiak  at  the  ta^  of  the  door  {or  up  the  flue),  and  the  cold  current 
eemisig  in  under  the  door  and  tomards  the  fire,)    Thus  during  the 
day  thiere  will  be  a  breeze  from  the  sea  to  the  land,  and  during 
the  n^t  a  breeze  from  the  land  to  the  sea.    These  sea  and  land 
breeies  are  fSelt  regularly  on  all  sea-coasts  when  the  other  winds 
are  not  too  strong. 

Needleworl^ 
J\uo  hours  and  a  half  allotted, 

FEMALES. 

(The  needlework  raecimens  will  be  collected  b^  the  Inspector 
at  the  expiration  ot  one  hour  after  the  distribution  of  the 
examination  papers.) 

SECOND  PAPER. 

7\tfo  hours  and  a  half  allowed. 

Arithmetic. 

MALES. 

I.  If  a  man  sells  ;f 4,000  stock  from  the  3  per  cents,  at  par, 
and  with  the  proceeds  buys  6  per  cent,  railway  debentures  at 
160 ;  what  is  Use  difference  in  bis  income  ?    (Omit  brokerage.) 

Income  from  2nd  investment = ^^^^  ^    =  150 

i6o 


'91 


9» 


1st 


%% 


«^4000>cj^j^ 
100        


Increase  of  income  s  ;^3o.    Ans. 


2.  Find  the  compound  interest  on  ;Cy50  for  3I  years  at  4  per 
cent,  per  annum. 

I 
For  1st  yr.  ;f  4  gives  ^V  of  princJ ; 


f»  2nd  „ 

» 

»  A 

91  3'd  „ 

>» 

>.  ix 

99  i  yr- 

}> 

99     BV 

19 


»> 


>9 


30 


780 

31*2 

811-2 
32*448 


843-648 

16*87296 
860-52096 

750 


110*52096 
20 

10-4192  s, 

_^ 12 

50304 

Compojind  int.  as;fiio  los.  S^^d.    Ans. 

3.  Find  the  square  roots  of  361  -732  and  37TiT»  ^e  former  to 
4  decimal  places. 


29  I  2t 
I  26 


361732  (19  OT92. 

I 

261 
261 


Ans. 


3801 

38029 

7J20 

3801 
351900 

342261 

3803^ 

l2 

962900 
760764 

37^=37iiiii±? 

=6tV<    Ans. 


4.  A  dealer  by  selling  72  sheep  for  £1%$  i8s.  lost  5  per  cent.; 
what  would  he  have  gained  per  cent,  and  per  sheep  if  he  had 
sold  them  for  ;f  178  4s.  ? 

W 
£iS3  186.        i:i78  4*- 
or  or 

30788.     :       3564  s.     ::     95    :  Hundredths  of  price. 
95  ><  3564-95  ><  396^95  X22,^^^ 

3078  342  19  ^ 

Now  no  hundredths  give  a  gain  of  10  p.  c    Ans. 

£  s.  d. 
{6)        /1784s., 3    g    6 


72 
£iSS  i8s._ 

72 


9 
229 


Gain  per  sheep  go    6    9.    Ans. 
History* 

MALES  AND  FEMALES. 

I.  What  was  the  Commonwealth  ?  How  did  it  begin  and 
end? 

Sloon  after  the  execution  of  Charles  I.,  the  members  of  the 
*  Rump  *  Parliament  voted  the  abolition  of  the  monarchy  and  of 
the  House  of  Lords.  The  new  constitution  was  in  outward 
form  a  republic,  or,  as  they  called  it,  '  a  Commonwealth  and 
Free  State '  under  the  supreme  authority  of  the  representatives 
of  the  people  in  Parliament.  The  practical  business  of  Govern- 
ment was  placed  in  the  hands  of  forty-one  members  selected 
from  the  House  of  Commons,  and  called  a  Council  of  State. 
Some  voices  declared  that  the  new  Government  was  no  better 
than  the  old,  and  in  the  army  these  mal-contents — called 
'  Levellers  * — broke  out  into  a  mutiny  which  was  swiftly  crushed 
by  Cromwell.  Scotland  and  Ireland  were  in  favour  ot  a  mon- 
archy under  Prince  Charles,  but  Cromwell  soon  reduced  these  to 
obedience,  and  decisively  defeated  Charles  at  Worcester,  1651.^ 

After  the  dissolution  of  Parliament  by  Cromwell,  1654,  tts 
Protectorate  became  a  tyranny,  but  with  more  public  aims  than 
that  of  Charles  I.  Cromwell  s  third  Parliament  offered  to  make 
him  king,  but  he  refused  to  accept  the  crown.  A  few  months 
afterwards  Cromwell  died  and  was  succeeded  in  the  Protectorate 
by  his  son  Richard,  who  was  so  helpless  that  he  had  to  resign. 
Anarchy  now  threatened  the  nation,  when  General  Monk 
marched  to  London,  and  secured  the  calling  of  a  free  Parlia- 
ment, which  recalled  King  Charles  II.,  1660. 
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3.  Who  was  the  wife  of  George  II.  ?  Describe  her  character 
and  political  influence. 

The  wife  of  George  II.  was  Caroline  of  Anspach.  She  was  a 
very  bright,  clever,  ^ood-tempered  woman.  She  governed  her 
husband  without  letting  him  know  of  it,  and  she  was  guided  by 
the  great  minister  Sir  Robert  Walpole,  whose  constant  policy 
was  to  keep  England  at  peace,  and  himself  in  power.  Between 
the  Queen  and  the  minister  the  reign  was  one  of  peace  and 
prosperity. 

3.  In  what  wars  has  this  country  been  engaged  since  1850  ? 
Mention  briefly  their  results. 

The  Crinuan  War,  1854-56,  resulted  in  the  defeat  of  the 
Russians  ;  the  strong  fortress  of  Sebastopol  being  taken  by  the 
combined  French  and  English  armies,  after  a  long  and  severe 
struggle.     Peace  was  made  by  the  Treaty  of  Paris,  1856. 

In  the  year  1857,  a  mutiny  broke  out  among  the  native  troops 
of  India,  and  spread  over  the  whole  country.  It  was  put  down 
by  Sir  Colin  Campbell,  1858,  and  the  result  of  the  whole  contest 
was  that  the  Government  of  India  was  transferred  from  the  East 
India  Company  to  the  hands  of  the  Queen  of  England. 

The  Abyssinian  war,  1867-8,  was  conducted  by  Sir  Robert 
Napier  (Lord  Napier  of  Magdala),  to  free  some  British,  impri- 
soned by  King  Theodore.  The  Abyssinians  retired  on  the 
approacn  of  the  English  troops,  and  the  prisoners  were  sent  into 
the  British  Camp.  The  loss  of  the  British  in  the  war  was  only 
twenty  wounded,  of  whom  two  died.  King  Theodore  committed 
suicide. 

In  1874  the  Ashantees  interfered  with  the  commerce  of  tribes 
under  British  protection,  but  Sir  Garnet  Wolseley  compelled  the 
king  to  accept  terms  of  peace,  after  the  destruction  of  his  capital, 
Coomassie. 

In  1878  a  war  began  with  the  Afghans,  and,  after  various  events, 
was  finished  in  18&)  by  Sir  Fred.  Roberts,  who  placed  a  king 
favourable  to  the  British  on  the  throne. 

The  Zulu  war,  1878-79,  was  ended  by  the  complete  defeat  of 
Cetewayo  at  Ulundi ;  Cet^wayo  was  captured  and  imprisoned. 

In  1882  a  massacre  of  Europeans  at  Alexandria  and  other 
causes  led  to  the  Egyptian  war,  in  which  the  rebel  Arabi  was  de- 
feated at  Tel-el-Kebir.  Arabi  was  captured  and  afterwards 
banished  to  Ceylon. 

Events  are  occurring  in  Egypt  at  this  present  moment  (Februar3^ 
1884),  which  may  lead  to  the  active  intervention  of  a  British  force. 


Teaching. 

Sketch  out  the  notes  of  a  lesson  suited  for  a  junior  class,  on 
the  divisions  of  time. 

Objects  to  br  sixa  i— Terrestrial  Globe^Clock—Watch— 
ffour-^lass — Suft'tiiai^OT  pictures  0/ these. 

Introduce  subject  by  questioning  the  class  about  what  time  is 
given  for  work— what  for  rest— eliciting  day  and  night^shovr 
that  the  common  time-keeper  is  the  sun — but  not  exact  enough. 
What  contrivances  have  been  made  for  showing  divisions  of  time? 
Show  hour-glass,  or  common  three-minute  glaiss  in  use — refer  to 
sun-dial  and  explain  the  principle  of  it — ^show  the  use  of  a  clock, 
and  that  it  is  necessary  to  have  a  striking  apparatus  attached, 
to  warn  us  of  the  flight  of  time — ^show  how  Deceiving  it  is  to 
guess  the  time.  Revolution  of  earth  in  24  hours— making  a  day 
— day =24  hours  from  midnight  to  midnight — hour =60  minutes 
— minute = 60  seconds.  Seven  revolutions  a  week  —365  a  year = 
earth's  journey  round  the  sun.  (Cause  the  globe  to  revolve  in 
their  presence.)  Explain  month  by  reference  to  the  moon — ask 
meanings  of  morning — forenoon— noon — explain  a.m.  by  the  sun 
coming  to  the  meridian — afternoon — p.m. — evening — night — ask 
for  names  of  days  of  the  week — months  of  the  year — ^seasons — 
■and  quarterly  terms. 

Note, — Names  to  be  written  on  B.B.,  and  spelt  and  pro- 
nounced by  the  class. 


Music. 
A  quarter  0/  an  hour  allowed  for  this  paper. 

(N.B.— Pupil  Teachers  may  answer  the  questions  in  either 
the  Sta£f  Notation  or  the  Tonic  Sol-fa,  but  not  both.  The 
questions  in  the  Tonic  Sol-fa  NoUtion  will  be  found  at  the  end.) 


I.  Write  major  sixths  above  the  following  notes : — 
0) (2)  (3) 


I. 


(I) 


(») 


(3) 


i 


I 


Oi^»' 


\        JfaT"^^ 


2.  Re-write  the  following,  doubling  the  value  of  eveiy  note :— 


3.  State  (briefly)  (he  meanings  of  the  following  :— (l)  M.  loo; 

(2)  Dal  Septo  ;  (3)  Staccato, 

3.  (l )  •  *  M.  100  '*  means  that  the  pendulum  of  the  Metronome  is 
to  make  xoo  vibrations  per  minute  ;  (2)  Dal  Segno  means  repeat 
from  the  sign  X ;  (3)  Staccato  means  that  each  note  is  to  be  sung 
or  played  separately  and  distinctly. 

TONIC  SOL-FA  NOTATION. 

I.  Write  major  sixths  above  the  following  notes  : — (i)  ray\ 
(2)  fa ;  (3)  te^ , 

1.  (I)  Kay  to  tei  (2)  ta  to  wA' ;  (3)  te^  to  se. 

2.  Re-write  the  following  in  four-pulse  measure,  doubling  the 
value  of  each  note  : — 

|s,1.8,f:n    .f     Is    ..f    :n 
2.       |s.l:8.f|n     :f     js     :-.f|n     :— 

3.  State  (briefly)  the  meanings  of  the  following  :— (i)  M.  100  j 

(2)  DalSegfio\  (3)  Staccato, 

3  ( i)  •  *  M.  ICO  "  means  that  the  pulses  of  the  tune  are  to  move 
at  the  rate  of  100  in  the  minute  ;  {2)  repeat  from  the  sign  X ; 

(3)  each  note  is  to  be  played  or  sung  separately  and  distinctly. 


FOURTH  YEAR. 

Papil  Teachers  at  end  of  Fonrth  Tear,  if  apprenHced 
#M,  or  after,  \st  May,  1878 ;  and  Pupil  Teachen  at  end  of 

Fifth  Year,  if  apprenticed  before  thai  date. 

FIRST  PAPER. 

Three  hours  and  a  half  allowed^ 

Euclid. 

MALES. 

[All  generally  understood  abbreviations  for  words  may  be  used.] 
Answer  tiao  Questions,  including  Question  3,  if  you  can, 

1.  If  there  be  two  straight  lines,  one  of  which  is  divided  into  ^ 
any  number  of  parts,  the  rectangle  contained  by  the  two  straight 
lines  is  equal  to  the  rectangles  contained  by  the  undivided  line, 
and  the  several  parts  of  the  divided  line. 

Prop.  I,  Bk.  II. 

2.  If  a  straight  line  be  divided  into  two  equal,  and  also  into  two 
unequal  parts,  the  squares  on  the  two  unequal  parts  are  together 
double  of  the  square  on  half  the  line  and  of  the  square  on  the 
line  between  the  points  of  section. 

Prop.  9,  Bk.  II. 

3.  Divide  a  given  straight  line  into  two  parts  such  that  the 
sum  of  their  squares  may  be  the  least  possible. 

If  a  straight  line  be  bisected,  the  sum  of  the  squares  on  the  two 
halves  ds  the  least  possible  ;  for  if  the  line  be  cut  m  any  other  point 
the  line  will  be  cut  unequally,  and  by  Prop.  9,  Bk.  II.,  the  sum 
of  the  squares  on  the  two  unequal  parts  is  double  of  the  square  on 
half  the  line  and  of  the  square  on  the  line  between  the  points  of 
section  ;  or,  in  other  woids,  the  sum  of  the  squares  on  the  parts 
of  a  Line  cut  unequally  is  always  preater  than  th^e  sum  of  the 
squares  on  the  halves  of  the  line  by  double  the  square  on  the 
part  between  the  middle  of  the  line  and  the  other  point. 
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Algebra. 
Answtr  two  Questions. 

I.  bunphfy  -  - —    ^  -  ^  -    -  2. 

{a'-^h-^Y     a     b    ^ 


fl^a  -  by 


/^a-l^ 


^ab 


a^{a  -  6f     {a -by 


.  Ans. 


2.  Solve  the  equations  :- 


(I)    f35    Z.4«iL.Z. 
io~i5*"9    la^iS 

8     jc      V     11 

2Jf-    =-    -'^  +  — 
3    12    15    10 

10    15    9     12     18 

54jr-  i2/-8o=i5jf-iq7 
39X- 2^=80 


(*) 


8 


»     .r      y     II 

2jr-     = -=^  +  — 

3     12     15     10 


I20jr-  i6o=5jr-4y+66 
iicjf+  49^=226 
From  (a)   1%x-  4^=160 
i^ix  =386 

jr  =2.  Ans. 

Hence  J'  =1.  Ans. 

(2)  78cxr»-73-'+i=o 
78ax»-73^=-i 


(1S60J' 


-^.x+(t«,)'»(^. 


=  -^/jV  or  T*«T=i  or  ^  Ans. 

3.  A  pound  of  tea  and  three  pounds  of  sugar  cost  six  shillings, 
bat  if  sugar  were  to  rise  50  per  cent,  and  tea  10  per  cent,  they 
would  cost  seven  shillings.     Find  the  price  of  tea  and  sugar. 

Let  x=  price  of  i  lb.  tea  and  ^ss  price  of  sugar, 
then     jf+3;'=6s.,  or   iijr+33^=668., 
and  \\x + 'l)' = 7s.,  or   iijc-f  45y=7og. 

12^= 4s. 
Sugars    ^s4d.  Ans. 

.'.  Tea=     Jf=5s.  Ans. 


Mensuration. 

A  square  of  very  thin  gold  whose  side  is  196  inches  is  divided 
into  squares  (like  a  chess  board)  each  of  whose  sides  is  14  inches, 
and  circles  incribed  in  these  squares  are  punched  out  of  them. 
If  the  price  of  gold  leaf  is  ;£2  ^45.  per  sq.  yd.,  find  the  value 
of  ihe  remainder  of  the  large  square  after  the  circles  have  been 
removed. 

Area  of  square  =  196  x  196  =  38416  sq.  in. 

„     circles  =  14^  x  '7854  x  196= 301 7 1 '9264  sq.  in. 

area  to  be  gilt  =  8244*0736  sq.  in. 

area        „  in  sq.  yds.  =        6*3612  nearly 

63612 sq.  yd.  at  £z  14s.  per  yd.  =  ;£i7 '17524 

= /i7  ^s.  6d.  nearly. 


Arithmetic. 


FEMALES. 


I.  At  what  rate  per  cent,  will  ;f325  169.  8d.  amount  to 
;f  374  6s.  ojd.  in  34  years  at  simple  interest  ? 

Interest =;f 374  6s.  o}d->f325  i6s.  8d.=^;£"48  9s-  41^. 
£4%  9s.  4jd.  XIX  1 00    4652900  far,  x  100  x  2  x  6 


7  X  1955 
n:  4oiSto  far. = £4^.  Ans. 


34  X  325* 


2.  A  school  contains  380  scholars,  5  per  Qjnt.  are  between  the 
ages  of  12  and  14 ;  10  per  cent,  between  10  and  la ;  35  per 
cent,  between  8  and  10,  and  the  remainder  under  that  age ;  find 
the  number  of  each  class. 

5  p.  c.  of  380=  j"^  of  380=  19  between  12  and  14.  Ans. 

10  p.  c.  of  380= A  of  380=  j8  between '10  and  12.  Ans. 

35  p.  c  of  380=^  of  38os=i2J  between  8  and  10.  Ans. 

.•.  Remaining  50  p.  c.  or  ^=190  under  8.  Ans. 

3.  Find  the  quantity  of  stock  purchased  by  investing  £$04  in 
the  4  per  cents,  at  96 ;  and  the  yearly  income. 


(«) 


{b) 


96  :  100  : :  ;f  504  :  Quantity  of  stock. 
;f504xioo^^         Ans. 
96  «— *• 

^555214  s=/'2 1  of  income.  Ans. 
100       '^^— 


4.  If  a  tradesman  gains  5s.  6d.  on  an  article  which  he  sells  for 
22s.,  what  is  his  gain  per  cent.? 

Here  5s.  6d.  is  gained  on  i6s.  6d. 
.  *.  l6}s.  :  5js.  : :  100  :  Gain  p.  c. 


100x5^^1100^^   ^^ 
i6i  33      ^ 


Qraxnxnar. 


MALES  AND  FEMALES. 


I.  Analyse  this  sentence,  and  comment  on  the  meaning  and 
use  of  the  words  '  but  *  and  '  his.' 

*  There's  not  the  smallest  orb  which  thou  beholdest 
^ut  in  kis  motion  like  an  angel  sings.' 


ANALYSIS. 


SBNTBtlCB. 


(0 

There's  not  the 
tniaUest  orb 


which  thou  be- 
holdest 

But  in  ms  motion 
like  an  angel 
•ingt. 


Kind. 


c  u-^  'Predi- 
Subject,  ^j^. 


Principal 


Subord. 
adj.  to  (i) 

Suboid. 
adi).  to  (x) 


the 

smallest 


thoa 


Bnts 

which 

ncit 


is  not 
(=  ex- 
ists 
net) 

be- 
hold- 
est 

sings 


Object. 


Extension 


which 


there 

introduC' 
iory) 


1 


in  his  mo* 
tion(c-a«M) 

like  an 

angel 


Connec- 
tive. 


which 


but 


•^tt/' as  here  used  is  equivalent  to  *  which  not 'or  *  that 
not,'  and  for  a  negative  restriction  is  a  very  emphatic 

■  His '  is  the  genitive  of  it  as  used  in  the  Bible  and  Shake- 
speare.    *  Its '  is  not  found  in  the  former,  and  rarely 

in  the  latter.  .     ,  .        r       •  ^ 

2.  What  is  the  root,  and  what  is  the  exact  meanmg  of  each  of 
these  words  :-Importation,  Coeval,  Submarine.  Inaudible  ? 
Give  in  each  case,  three  other  English  words  derived  from  the 

same  root  ? 

C 
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Word. 

Root. 

Meaning. 

Examples. 

Tmportatioa 
^  ubmarine 
Inaudible 

portare 

xvum 

mare 

audire 

a  carrying  in 

living  at  the  »axne  time 

under  the  sea 

not  able  to  be  heard 

export,  report,  comport 
primeval,  eternal,  a^e 
transmarine,    maritune, 

ultramarine 
audience,  audit,  auditor. 

3.  Name  any  English  words  which  relate  either  to  law  or 
military  affairs,  and  which  are  of  Norman-French  origin. 

Law  terms : — Assize,  attorney,  chancellor,  court  fee,  felony, 

parliament,  plaintiff. 
Military  terms : — Arms,  assault;  battle,  chivalry,  tournament, 

lance,  mail,  hauberk. 

4.  Paraphrase  t^  following  passage,  and  point  out  what 
images  or  metaphors  are  contained  in  it : — 

'  How  gloriously  her  gallant  course  she  goes  ! 
Iler  white  wings  flying, — never  from  her  foes  ; 
She  walks  the  waters  like  a  thing  of  life 
And  seems  to  dare  the  elements  to  strife. 
Who  would  not  brave  the  battle  fire,  the  wreck, 
To  move  the  monarch  of  her  peopled  deck  ?  * — Byron, 

What  a  grand  spectacle  is  a  ship  speeding  along  in  full  sail ! 
Her  sails,  spread  out  like  wings,  make  her  scud  along ;  but  they 
are  not  spread  to  carry  her  away  from  her  enemies.  She  cuts 
the  waters  as  if  she  was  a  living  creature,  anxious  to  try  her 
strength  with  the  storm.  Any  man  would  be  proud  to  face  the 
hurricane  of  shot  or  tempest  only  to  command  a  crew  in  such  a 
gallant  ship. 

FIGURES  OF  SPEECH. 

We  have  an  example  of  apostrophe  in  *  How  gloriously  her 
gallant  course  she  goes ' ;  of  metaphor^  in  '  her  white  wings 
flying  ; '  of  persomJi^cUion^  in  *  she  walks  * ;  of  simile^  in  *  like  a 
thing  of  life  and  seems,  etc. ,  to  strife ' ;  of  inttrrogationy  in  '  who 
etc.,  deck  * ;  of  metaphor^  in  '  the  monarch ' ;  and  of  metonymy^ 
in  *  her  peopled  deck.* 


Geography. 
{Answer  either  Q,  2  or  Q,  3,  not  both,) 

I.  Give  notes  of  a  lesson  on  The  Rocky  Mountains ;  de- 
scribing their  position,  general  character,  wild  animals,  the 
rivers  that  rise  in  them,  and  any  railway  that  crosses  them. 
Illustrate  by  a  map,  and  insert  the  lines  of  latitude  and  longitude. 

N.B. — Keep  in  mind  i  hat  the  object  of  *  Notes  *  is  to  show  how 
you  would  make  each  point  clear  and  intertsting  to  children^ 
introduce  any  anecdotes  that  would  enliven  the  lesson. 

The  Rocky  Mountains. 

Position  and  General  Character.— These  mountains 
form  the  backbone  of  N.  America,  stretching  from  north  to 
-iiouth.  They  are  very  lofty,  wild,  and  rugged,  the  highest 
summit  being  Mt.  Hooker,  in  Canada,  16,000  feet  (compare 
with  Ben  Nevis  or  Snowdon),  lower  slopes  densely  wooded, 
higher  up  grassy  slopes,  variegated  with  bright-coloured  flowers; 
summits  are  masses  of  rock  clad  with  eternal  snow.  They 
extend  from  the  Arctic  Ocean  S.  through  Canada  and  U.  States. 
The  tablelands  inimediately  east  of  the  Rocky  Mts.  are  generally 
barren,  but  further  east  there  are  wide  prairies,  covered  with 
long  grass  {dt  scribe  settler^ s  team  of  bullocks  crossing  prairie). 

Wild  Animals. — The  principal  wild  animals  are  the  bison 
or  buffalo,  frequenting  the  plains  at  the  foot  of  the  Mts.  {giije  an 
account  of  a  bujffalo-hunt)^  moose-deer,  caribou  or  reindeer,  elk, 
bear,  wolf,  spotted  tiger,  American  panther,  and  argali. 
'  Rivers.— The  only  important  river  of  Canada  west  of  the 
Mts.  is  the  Fraser,  with  a  winding  course  among  thfe  hills  and 
tablelands  of  British  Columbia.  '1  he  scenery  on  it  is  very  grand. 
The  Saskatchew  an  flows  east  to  L.  Winnipeg.  In  the  United 
States  the  Colorado  crosses  the  broad  tableland  between  the 
Rocky  Mts.  and  the  Sierra  Nevada,  and  flows  into  the  Gulf  of 
California.  The  Columbia  further  north  flows  into  the  Pacific. 
The  Missouri  forms  with  the  Mississippi  one  of  the  greatest 
rivers  in  the  world.  The  former  is  navigable  for  1500  miles 
above  the  junction,  and  the  junction  is  800  miles  from  the  sea. 
J  arge  steamers,  many  of  them  with  three  d*.  cks,  are  constantly 
plying  up  and  down  the  river. 


Railways. — Two  Pacific  railways  cross  the  Rocky  Mts.,  one 
in  Canada,  and  the  other  in  the  States.  The  former  is  scarcely 
completed.  The  latter  has  been  in  operation  for  some  time,  cross- 
ing the  Continent  from  New  York,  past  Omaha  and  Ogden,  to 
San  Francisco. 

2.  WTiat  are  the  trofics?  What  parts  of  the  world  lie 
between  them  ?  What  is  the  effect  ot  this  situation  on  their 
climate.    And  why  ? 

On  the  terrestrial  globe  we  find  what  are  termed  parallels  of 
latitude  and  meridians  of  longitude  at  every  lO**  or  15  .  Besides 
these,  at  23)^  on  either  side  of  the  equator  are  the  tropics  ;  the 
north  one  is  the  tropic  of  Cancer,  the  southern  one  is  the  tropic 
of  Capricorn.  Between  these  tropics  is  the  torrid  zone,  which 
is  the  hottest  part  of  the  earth,  from  the  reason  that  the  sun  is 
vertical  over  every  place  within  it  two  days  in  the  year.  The 
more  nearly  the  sun  approaches  the  zenith  of  a  place  the  more 
powerful  is  the  heat. 

The  parts  of  the  world  lying  in  the  torrid  zone  are  the  southern 
halves  of  Arabia  and  India,  nearly  the  whole  of  Further  India, 
with  a  small  part  of  China,  the  whole  of  the  East  India  Islands  ; 
the  whole  of  Africa  (except  the  states  bordering  on  the  Mediter- 
ranean, the  northern  third  of  the  Sahara,  Cape  Colony,  Natal, 
the  Transvaal,  and  Namaqua  Land),  the  greater  part  of  Mada- 
gascar ;  the  third  part  of  Australia  ;  Central  America,  with  the 
most  of  the  West  India  Islands,  and  more  than  the  half  of  S. 
America. 

3.  Wliat  reasons  can  you  give  for  believing  that  the  earth  and 
the  other  planets  move  round  the  sun  ? 

Perhaps  the  most  satisfactory  reason  for  believing  that  the 
earth  moves  round  the  sun  is  the  simple  way  in  which  the  move- 
rnent  accounts  for  the  seasons  and  all  the  appearances  in  tlui 
motions  of  the  other  heavenly  bodies.  The  apparent  motions  ot 
the  planets  among  the  stars  are  much  more  irregular  than  thoso 
of  the  sun  and  moon  ;  but  the  theory  of  their  revolution  rounW 
the  sun  in  conjunction  with  that  of  the  earth,  affords  a  simpl.- 
explanation  of  all  their  irregularities. 


Needlework. 
Two  hours  and  a  half  allowed, 

FEMALES. 

The  needlew^ork  specimens  will  be  collected  by  the  Inspector 
at  the  expiration  of  one  hour  after  the  distribution  of  the  exami- 
nation papers. 

SECOND  PAPER. 
Arithmetic. 
.  Two  hours  and  a  half  allowed, 

MALES. 

1.  If  a  bank  pays  12 J  per  cent,  dividend,  what  interest  shoul  1 
I  get  by  purchasing  £^  shares  for  ;f  12  5s.  ? 

jf  "i  ;  ;fs  ::  £,\z\  :  Interest  required. 

^JM^=giL^  =  SV>,p.c.  Ans. 
I2i  49       -^ !-— 

2.  If  the  present  value  of  a  bill  due  9  months  hence,  interest 
being  at  4^  per  cent.,  be  ;£^I700,  what  is  the  amount  of  the  hill  ? 

Interest  on  ;^ioo  for  9  mos.  at  4}=     3 J 

Amount  of      „  „  ,,=103! 

.*.  100  :  1700  ::  103I :  Amount  required. 

^8»7xi70o^^iygy|^^,„y  7s.  6d.  Ans. 

O-f  100  "^ 


3.  If  a  man  has  ;f  3600  railway  stock  paying  4}  per  cent., 
how  much  would  he  gain  annually  if  he  sold  out  at  124^^  an 'I 
invested  the  proceeds  in  6  per  cent,  debentures  at  I4ja> 
brokerage  being  charged  on  each  transaction  ? 

(a)  ;f36oo  brings  124}  per  ioo=;f44qi 

.%  jfi44  :  ;f449i  W  £fi  \  2nd  income. 

^6x4491^^87    2    6  2nd  income 
144 
\Jf\  £}loOQ  at  44  p.  c.  =  162    o    o  1st       „ 

Ar4nual  g'-.in        =  2s     2    6  Ans» 
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4.  In  a  train  the  number  of  1st  class  to  the  number  of  3rd 
class  passengers  was  as  2  :  15,  and  the  fare  for  1st  class  to  the 
fare  for  3rd  class  as  7  :  3.  How  much  did  the  whole  of  each 
class  pay  if  the  amount  received  was  £2^  los.  ? 

2  :  15  ::  no.  of  1st  class  :  no.  of  3Td  class  passengers. 

_7  s    ZJ'''  fare  of      „  :  fare  of      ,,  „ 

14  :  45  : :  value  of  all  1st  :  value  of  all  3rd 

.'.  5Q  :  14  ::  ;f29  los.  :  ^7  for  1st  class.  Ans. 

59  :  45  y-  £^  los.  :  /^2  los.  3rd  do.  Ans, 

History. 

MALES  AND  FEMALES. 

1.  At  what  period  of  our  history  has  the  chief  power  been 
with  the  Sovereign,  the  nobility,  and  the  commonalty  respec- 
tively ?    ^Vhere  would  you  say  it  is  now  ? 

Under  the  Tudors,  who  came  into  possession  of  the  Crown 
after  I  he  Wars  of  the  Roses,  there  began  a  constitutional  retro- 
gression, in  which  the  slow  work  of  the  previous  age  was  rapidly 
undone.  Parliamentaiy  life  was  almost  suspended  or  turned 
into  a  formality  by  the  overpowering  influence  of  the  Crown. 
The  Iegi:»lative  powers  of  the  two  Houses  were  usurped  by  the 
Koyal  Council.  Arbitrary  taxation  reappeared  in  benevolences 
and  forced  loans.  The  freedom  which  had  been  won  when  the 
influence  of  the  barons  under  De  Montfort  was  all  powerful,  and 
its  tradition  had  been  watched  over  by  the  Church,  but  with  the 
battle  of  Towton  feudalism  was  swept  awa^,  and  the  baronage 
lay  a  mere  wreck,  after  the  storm  0!  the  Civil  War.  The  new 
monarchy,  -which  came  in  with  the  Tudors,  was  completely 
demolished  by  the  Long  Parliament  of  1640,  when  the  common- 
alty got  the  upper-hand  and  kept  it,  more  or  less,  till  a  constitu- 
tional Government  of  King,  Lords,  and  Commons,  took  its  sway. 
It  is  not  far  wrong  to  say  that  the  chief  power  now  lies  in  the 
Commons. 

2.  *  Sir  R.  Walpole's  financial  scheme  was  to  change  customs 
into  exdse  duties,  and  to  make  London  a  free  port  for  the  whole 
of  Europe.*  Explain  this  •  scheme '  and  the  grounds  of  oppo- 
sition to  it. 

Costoms  are  duties  levied  on  foreign  productions  when  landed 

<ra  Bntish  shores  ;  exci&e  is  a  tax  levied  on  articles  manufactured 

in  Britain.      To  check  smuggling,  which  was  very  openly  carried 

CO  at  the  time,  Walpole  proposed  to  bring  wine  and  tobacco 

under  the  excise.     By  the  increase  of  trade,  and  of  money  thus 

ifried,  the  land-tax,  he  said,   might   be  abolished  in  course   of 

(rme.    The  total  abolition  of  the  land-tax  was  meant  to  satisfy 

the  county  gentlemen,  and  the  bonding  or  warehousing  of  wine 

was  an  immense  advantage  to  the  merchant.    Yet  the  vehemence 

of  ignorant  opposition  was  not  softened.     One  declared  that  in  all 

countries  excises  of  every  kind  were  looked  upon  as  badges  of 

slavery  ;  merchants  declared  that  they  wouM  be  ruined,  and  the 

Opposition    took   up   the  same  cry,  imagining  that  they  saw  a 

whole  army  of  excisemen  ready  at  any  time  to  vote  as  Walpole 

desired. 

3.  *  The  battles  of  Austerlitz  and  Trafalgar  were  nearly  con- 
temporaneous ; '  contrast  them  and  their  consequences. 

In  1805  Nelson  met  the  combined  French  and  Sfanisk  fleets  of! 
Cape  Trafalgar.  Here  this  great  sailor,  though  at  the  cost  of 
his  own  life,  attacked  and  defeated  them,  and  thus  compUttly 
destroyed  the  fawcr  of  the  French  at  sea,  .  .  .  But  if  Napoleon 
iost  this  great  naval  action  he  gained  a  victory  on  land  two 
months  after  which  more  than  made  up  for  the  loss.  At  Auster- 
litz, in  Moravia,  this  untiring  general  fell  upon  the  combined 
Austrian  and  /Russian  armies,  and  defeated  them  with  immense 
slaughter.  The  victory  of  Austerlitz,  which  marJ^s  the  highest 
point  in  Napoleon^ s  career^  broke  Pitt's  heart.  *  Roll  up  that 
map,*  he  said  pointing  to  the  map  of  Europe  ;  *  it  will  not  be 
wanted  for  ten  years.'  Sad  and  dejectecl  he  died  in  a  few 
weeks,  and  it  so  happened  that  Nelson  and  Pitt— two  of  the 
greatest  men  EnglaLd  ever  produced — were  carried  to  the  grave 
in  the  same  month. 

Teaching. 

Write  out  notes  of  a  lesson  on  The  Arctic  Regions. 

Position  and  Extent.— A  circle  round  the  earth  at  1600 
cnilcs  from  the  North  Pole  as  a  centre  is  called  the  Arctic  Circle 
{arktos,  a  bcar^  the  north)— all  the  land  and  sea  within  this 
circle  forms  the  Arctic  regions  or  North  Frigid  Zone— covers  a 
space  larger  than  the  whole  of  Europe— extends  through  the 
North  of  Europe,  Asia,  and  America  round  the  glube.  [Refer  to 
map,  or  better ^  to  the  ghbe,) 


Character.— Not  a  tree  can  be  found  in  it ;  even  the  hardiest 
plants  are  stunted  in  growth  and  become  creepers.  In  the 
middle  of  these  regions  the  sun  is  one  half  of  the  year  above  the 
horizon  and  the  other  half  below  it— one  long  dreary  night  of 
six  months— gloom  often  relieved  by  the  magnificent  spectacle  of 
the  Aurora  Borealis— this  shines  with  a  briluancy  unknown  else- 
where.    ( Give  or  read  a  description  of  this.) 

Arctic  Ocean.— This  is  studded  with  islands— most  of  them 
lying  along  coast  of  America- largest  is  Greenland  {d  scribe)^ 
for  three  centuries  navigators  tried  to  discover  a  north-west  f  as- 
sage  to  the  Pacifi:  (show  on  globe  tfr  »ia/>)~most  notable  attempt 
that  by  Sir  John  Franklin,  who  was  successful  but  lost  his  life 
{refereme  to  lae  attempts  .0  reach  the  Pole  and  to  the  north-east 
passage). 

Parts  of  Arctic  Regions  —In  Europe  north  part  of  Nor- 
way H  within  Arctic  Circle— climate  milder  owin^  to  warm 
water  of  the  Atlantic— Lapland  and  small  part  Russia  a'so 
within  the  Circle.  In  As-a  the  north,  where  three  mighty  rivers- 
Obi,  Lena.  Yenesei —enter  the  sea,  becoming  rtore  and  more 
clogged  with  ice.  as  they  near  it,  and  they  overflow  their  banks, 
making  this  part  of  rtsia  a  dismal  swamp  without  pasture.  In 
Afnerica  the  Arctic  portion  is  covered  with  snow  and  ice  neariy 
the  whole  of  the  year— in  winter  an  awful  silence  reigns— ' 
scarcely  a  living  creature -when  summer  ends  the  flocks  of  birds 
that  made  their  appearance  in  the  spring  to  feed  along  the  coasts 
return  to  the  south,  darkening  the  air  with  their  numbers. 

Animals.- Whale,  walrus,  seal,  in  the  sea;  Polar  bear, 
Arctic  fox,  reindeer,  on  land. 

Inhabitants.— Laps  in  Lapland ;  Esquimau*  in  Arctic 
America ;  Samoiedes  in  Arctic  Russia. 


Music. 

A  quarter  of  an  hour  allowed  for  this  paper. 

I  (N.B.— Pupil  Teachers  may  answer  the  questions  in  either 
the  Staff  Notatijn  or  the  Tonic  Sol-fa,  but  not  both.  The 
questions  in  the  Tonic  Sol-fa  Notation  will  be  found  at  the  end.) 

I.  Write  in  the  treble  clef  the  signature  and  the  ascending 
scale  of  F  minor,  using  the  minor  or  flat  sixth  and  the  qiajor  or 
sharp  seventh. 

I. 


-*!Ti- 


■<^Bw 


yi 


2.  Write  above  (i)  an  augmented  second  ;  above  (2)  an  aug- 
mented fifth ;  above  (3)  a  major  third  :— 

W (2)  (3) 


2. 


gi 


-^- 


1 


J 


(2) 


(3) 


1 


^■ 


I 


3.  Write  proper  time-signatures  to  the  following  : — 
(0  (2) 


m 


X 


^^E=^=^ 


«_*; 


I 


:?i~ 


1: 


=r^=i^=^ 


^ 


?    (0  (2) 


TONIC  SOL-FA  NOTATION. 

1.  Write  (i)  above  doh  an  augmented  second  ;  (2)  above  Ar^ft 
an  augmented  fifth  ;  (3)  above  ray  a  major  third. 

1,  {l)dohiore\  (2)  fah  to  de  ;  (3)  ray  iofe, 

2,  In  the  minor  or  lah  mode  (i)  which  is  the  essential  or 
minor  sixth  ;  and  (2)  which  is  the  essential  or  major  seventh  ? 

2.  (I)  fah  ;  (2)  se. 

3.  Write  the  following  in  six-pulse  measure  by  trebling  the 
value  of  evfery  note  : — 

[i.-.l  :8.d -|n -.rrd        J 
3.       |8  :-:l  Is  :d  :-jn  :-:r  |d  :— :-j| 
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SCHOOL-SONG  MONEY  PRIZE  COMPETITION. 


Mr.  HUGHES  has  the  pleasure  to  announce  the  following 
prizes. 


FOB  THE  BEST 

SCHOOL   SONG. 


(Hot  Action.) 


.  1st  Prize 
2nd    „ 


2  Guineas. 
1  Guinea. 


FOR  THE  BEST 

ACTION  SONG  FOR  INFANTS. 


1st  Prize 
2nd    „ 


2  Guineas. 
1  Guinea. 


♦,•   TAe  Prises  wiil  he  paid  within  twtnty-one   days  of  the  yadg^s  Awards. 


RULE  S. 

1.  This  competition  is  restricted  to  Subscribers  to  the  Practical  Teacher. 

2.  The  words  used   must  either  be  original  or  non-(ofyrig/tt. 

3.  No  song  should  bear  the  competitor's  real  name  and  address,  but  only  the  pseudonym 

adopted.  The  real  name  and  full  postal  address  should  be  sent  in  a  separate 
letter,  stating  the  pseudonym  adopted  by  the  sender,  the  name  of  the  song,' and 
whether  the  words  are  or^nal  or  non-copyright. 

4.  No  appeal  from  the  Judge's  decision  can  be  entertained. 

5.  All  songs  (words  and  music)  become  the  copyright  of    Mr.  Hughes  upon    payment    of 

the   amount  offered. 

6.  For  obvious  reasons  no  regular  contributor  to  the  PRACTICAL  Teacher  will  be  allowed 

to  compete, 
^o  song  can  be  received  after  April   ist,    1884. 
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Qtuts  Colttnnu 

RULES. 

1.  Each  correspondent  is  restricted  to  cne  quesHatu  We  should  be  much  obliged  if  correspondents,  who  send 
questions  for  solution,  would  give  (if  possible)  the  required  answer,  and  the  source  from  which  the  question  is 
obtained. 

2.  No  query  can  be  answered  unless  accompanied  by  the  real  name  and  address  of  the  sender,  not  necessarily 
far  publication,  but  as  a  guarantee  of  good  fiiith  and  for  facility  of  reference. 

S.|7  When  a  poendonym  is  adopted  It  ahould  be  written  at  the  end  of  the  query,  and  the  real  name 
and  addreas  on  a  aeparate  piece  of  paper.  — — — 

4.  Correspondents  are  requested  to  write  their  queries  kgibfy^  and  on  one  side  of  the  paper  only. 

5.  Replies  will  not  be  sent  through  the  post 

6.  Queries  must  reach  the  office  not  UUer  than  ike  \2th0f  the  months  or  they  cannot  be  attended  to  in  the 
following  issue. 

*«*  All  communications  for  this  column  should  be  addressed — '  The  Query  Editor^*  The  Practical  Teacher^ 
FUgrim  Street^  iMdgaU  HUl^  Ijmdon^  EC. 


It 


9> 


9> 


»» 


99 


>• 


99 
99 
99 

99 


99 
99 
99 
99 
99 
99 


Arithmetic. 

I.  Teak. — If  a  man  for  4  days  ninning  spends  each  day  \  of 
what  he  had  at  the  beginning  of  the  oay,  and  then  has  los. 
left,  how  much  had  he  at  first  ?    (.Bryant,) 

Part  left  after  1st  day=|  of  original  amount; 
and  „  =|ofl 

=1 

3rd    „    ssfoff 

4th  „  =|ofA 

=H 

-If  of  original  amount  =  los., 
.*.  Original  amount  :=  los.  x  {^ 

=Afis. 
=£2  IPS.  7^»    Ans. 

Xiifc.— We  believe  your  writing  would  obtain  90  per  cent,  of 
uub.   It  is  rather  tec  stnaiL 

2.  youNKBR. — I  buy  wheat  at  39s.  a  quarter,  and  some  of  a 
sspoior  quaUty  at  6s.  a  bushel ;  in  what  proportions  must  I  mix 
(Jko,  so  as  to  gain  25  per  cent,  by  selling  the  mixture  at  57s.  6d. 
per  quarter  ?    XSambHu  Smith. ) 

Cost  price  of  mixtures 57s.  6d.  x  \^ 

=  57s.  6d.  x| 
=46s.; 

Difference  between  cost  price  of  mixture  and  ist  kind =468.  -  39s. 

=7s.; 

M  99  99  99  ^^     99     =48«.-4^» 

=25. ; 

.'.  Quantity  of  1st  kind  :  Quantity  of  2nd  kind  ::  2s.  :  7s. 

:;  2     ;  7     Ans. 


3.  H.  Bull. — ^The  hour  and  minute  hands  of  a  watch  are 
together  at  12  o'clodc ;,  when  will  they  next  be  together  ? 

The  minute  hand  moves  twelve  times  as  fast  as  the  hour 
band; 

.'.  The  difference  between  the  rates  of  the  minute  and  hour 
hands  is  eleven  times  the  rate  of  the  hour  hand. 

.*.  They  wiU  not  be  together  between  12  and  I.  The  minute 
hand  must  gain  5  minutes  on  the  hour  hand  to  be  together 
between  i  and  2 ; 

.*.  Distance  gone  by  hour  hand = 5  min.  -§- 1 1 

=^i-min. ; 

.•.  The  hands  will  next  be  together  at  SA-  min.  past  1.  Ans. 

4.  W.  T.  Norton.— A  and  B  can  do  a  piece  of  work  in  10 
days,  B  and  C  in  15  days,  and  A  and  C  in  25  days;  th^  all 
work  at  it  for  4  days,  A  then  leaves,  and  B  and  C  go  on  for  5 
days,  B  then  leaves.  In  how  many  days  will  C  finish  the  work  ? 
{Bernard  Smith.) 

A  and  B  can  do  the  work  in  10  days, 
BandC      „  „        15    99  9 

AaadC      „  „        ^^    »    5 

.'.  A  and  B  can  do  in  l  day  ^  of  the  work. 
Band  C  ,f  19  wit  91  1 
A  and  C        ,t        99    99  TT  99        » 


.'.  2(A,  B,  and  C)  can  do  in  i  day  (^-f-^+iV)  of  the  work 

_  15  +  10+0 


.'.  A,  B,  and  C  can  do  in  i  day 
.*.  C  can  do  in 


19 


ISO 

(AS -A) 
_  3«-3o 


99 

99 
99 
99 
99 

99 


99 

99 
99 
94 
99 

9» 
99 


300 

—  ihi  99 

Part  don   by  all  in  4  days  =:  ^  x  4 

=  «; 

Part  done  by  B  and  C  in  5  days  »  iV  ^  5 

=  i; 

. '.  Part  remaining  to  be  done  =s  i  -  (H + i) 

a  1-31+25 

75 
=  1-11 

=  ♦1; 

.'.  C  can  finish  the  work  in  (ff-TTi^)  days 

=a  (f  I  X  300)  days 
=  76  days.  Ans. 

5.  Bill  and  Willie.— A  boy  playing  at  marbles  lost  in  the 
first  hour  all  he  had,  and  cot  into  debt  for  half  a  dozen  more ;  in 
the  second  hour  he  gained  double  of  all  that  he  had  lost  in  the 
first,  and  40  per  cent,  besides  of  the  number  he  started  Mrith, 
which,  after  he  had  paid  his  debt,  increased  his  total  store  of 
marbles  at  the  end  of  his  play  by  48 ;  what  number  had  he  to 
start  with  ?    {Ph^I  Ttachirs'  £xam,^  July,  1877.) 

Gain  on  the  two  hours'  play =(100 +40)  per  cent,  of  original 

number  and  6  marbles  more ; 
Marbles.      Marbla.       Marbles. 

.'.140    :    48-6    ::     100    :    Original  number  of  marbles. 

Marbles. 
/^^  I  gX  'l  ip^  :  Original  number. 

=30  marbles.  Ans. 

6.  Devonian. — The  sum  of  ;f  760  is  divided  between  A,  B, 
C.  The  shares  of  A  and  B  together  exceed  the  share  of  C  by 
;^240,  and  the  shares  of  B  and  C  together  exceed  the  share  of  A 
by  £3^    What  is  the  share  of  eacn  ?    {Hamblin  Smith), 

A's  share +B*s  share =Cs  share +jf  240, 
But,        „       +      „        ss/760-C's  share; 
•%  C?s  share +if240=^  760 -Cs  share. 
Twice  C*s  share=j£76o  -  ;f  240 

-£S^p 
.••Cs  share  =Z2r 


Bu 


B's  share +Cs  share  ssA's  share  4*  ;£  360, 
„      +      „         =;f 760 -A's  share; 
.••  A's  share +;f36o=;f76o- A's  share, 
Twice  A's  share = £760  -  £360 

^£400, 
•  *.  As  share  =^200. 

B's  share = ;f  760  -  (^200 + ;f  260) 
=  £760-^460 


NeU.—Tohn  Stuart  Milts  *  Political  Economy.' 
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7*  Axiom. — Eleven  cubic  inches  of  iron  weigh  as  much  as 
seven  cubic  inches  of  lead,  and  the  price  per  ton  of  lead  is  >^I5, 
of  iron  £^  The  value  of  a  certain  block  of  lead  is  £,'^  17s.  I  id. ; 
what  would  be  the  value  of  a  block  of  iron  of  the  same  size  ? 

Cub.  in.     Cub.  in.  "^        /•        , 
II       •       7        I      X,  s.  d. 
V       •       'f        V : :  36  1 7  1 1  :  Value  of  block  of  iron. 

IS      :      4      J 

.%  Valueof  block  of  iron=!^^il25iil'^iill^ 

11x15 

_jf  10^^  IS.  8d. 

165 
=j£6jSj2ld.  Ans. 

8.  Semper  Idem. — By  selling  apples  at  3  for  a  penny,  I  gain 
5  per  cent. ;  what  do  I  gain  or  lose  per  cent,  by  selling  them  at 
£1  per  1000?    {.Pupil  Teacher^  Examination,) 

£     d.        £ 

f^i  :  i  II  i^i  :  Cost  price  of  each  apple  ; 
21  20 

Cost  price  of  1000  apples = (|^  x  i  ooo)d.  =  * Vr*cl. 

d.        £  d.        d. 

.*.  »W^  :  100  i:  (*W'  -  240) :  Loss  per  cent, 
d.    £         d. 
W  :  *  II  Hj®  :  Loss  per  cent. 
.•.  Loss  per  cent.  =  W^  =  J  |^ = 24I.  Ans. 

9.  Lizzie. — Bought  a  quantity  of  quills  at  4s.  7d.  a  hundred, 
and  sold  them  so  as  to  eain  {  of  the  selling  price.  What  was 
the  selling  price,  and  what  was  the  profit  per  cent,  on  the  cost 
price  ?    {Afoffatfs  «  Pupil  Teachers'  Course.  *) 


.*.  Selling  price = cost  price  x 

=48*  7d.  x* 

=(iix8)d. 

=  7s.  4d.    Ans. 


Gain  per  cent. 


s.  d. 

7  4 

s.  d.       ;f         4_7 

.*.     4  7   :  /^  i:  2  9 
12  20      12 

^£(jO^ 
.*.  Gain  ss  60  per  cent. 

ta  PRiCCEPTOR. — If  the  ratio  of  threepenny  to  fourpenny 
pieces  in  a  eiven  sum,  which  consists  entirely  of  those  coins, 
were  altered  from  3  :  7  to  7  :  3,  the  sum  would  be  diminished 
by  ;f20.    Find  the  sum,     {Scholarships  1883.) 

Amount  of  3  threepenny  and  7  fourpenny  pieces 

=(3d-x3)  +  (4<l.  x7)=9d.+2s.  4d.=3s.  id.; 

Amount  of  7  threepenny  and  3  fourpenny  pieces 

=  (3d.  X  7)  +  (4d.  X  3)  =  IS.  9d.  +  is.  =2s.  9d. ; 

Difference  between  these  amounts =38.  id.  -2s.  9d.s4d. 

d.     £       s.  d. 
.-.  0  :  /^  ::  3  ^  '  Sum. 
5     11 

37 
=^185.  Ans. 

II.  A.  B.  C. — A  man  having  bought  a  lot  of  goods  for  ;^I 50 
sells  i  at  a  loss  of  4  per  cent. ;  by  what  increase  per  cent,  must 
he  raise  that  selling  price,  in  order  that,  by  sellmg  the  rest  at 
the  increased  rate,  he  may  gain  4  per  cent,  on  the  whole  trans- 
action ? 

Selling  price  of  I  of  goods =;f  50  -  ;f  2=^^48 ; 

Gain  on  the  whole  transaction =;^i  50 +  ;f6=;if  1 56  ; 

/.  Remainder  must  be  sold  for  £lS'^'~  £a^=^£^^  » 

Former  sellingprice=;^96  for  goods  costing  ;f  100  ; 

.*.  Difference =^  108 -;f 96 =;£^I2; 

£        £        £ 
.  •.  ^0  :  /0  W  a  \  Increase  per  cent. 

t       25 
2 

=  i2Jj  per  cent.  Ans. 


12.  Jumbo. — In  billiards  A  can  give  B  5  in  a  game  of  50,  and 
C  10  points  in  50 ;  how  many  points  can  B  give  C  in  a  game 
of  93r 

A  can  give  B    5  points  in  50, 

.*.  B  makes  45  points,  while  A  makes  50, 

^      >»     40      »»  »»     »»      »»      »»  » 

.  •.  B  can  give  C    5  points  in  45, 

„  10  ,,     90. 


»»        »» 


13.  Acme.— Simplify  :— 

2-631746x8-818^52386 

•I58736 
2-631746  x8'8i8^$a386 

•158736 

(818x21) +  20 
_2^yx8-8i8^?_Wx8        21000 

--V^x8MVir  ^128^ 92599. #ir 
it  H    10500   10 

_  1 1852672  _  1 18^2-672  _  2370-5344  _  7sO'i78i3 

105000     105      21       7 
=  112-8825^4761.  Ans.  * 

Note. — You  have  worked  the  other  query  correctly.  The 
most  expeditious  way  is  to  multiply  the  difference  of  the  cubes 
of  the  diameters  by  '5236. 


Algebra. 

I.  BRYNAROOR.--Find    the  value  of  x   in    the    following 
equation : — 

{Athin's  <  Mathematics.') 

{a+6x)(cx-k-d)={a-^d){C'i'dx) 
acx-^dcx'i-ad+ddx=ac-i-dc+adx-{'Mjc 
bcx^-{-acx-adxszac-\-bc-ad 
^^{ac-ad)x  ^ac+bc-ad 

be        "        be 
jr"+  (^'~^)^»/^^ ^ \«  _  eu-^rbe-eui 
be  \    2be    /  be 

^(ae-jf^ 

^iae-ady*'¥4be'ae  +  be-ad) 

"  4*V 

_(ae-ady'i-4beiae-ael)-\-4i^e* 

4/^V- 
_  (a''-ad-¥2beY 

"■        4*V 
^  gf  -  ad^  *ac  ~-ad+  ibe 

2bc  2be 

ae-ad+2be    ac^ad 


;c=±' 


2be 


2be 


2be  _.  2ad-2a^'-2be 
as-—,  or — 

2de  2be 


.-.  jir=i,  or 


ad-(a+b)e 
be 


2.  Correspondent. — Simplify  the  expression  : — 


(Todhunter.^ 


3a-[^+{2tf-(^-0}l  +  i  +  ^* 

=  3«-[^  +  2a-^  +  f]  +  J+  4= — \ 

2(2i:+i) 

=  3fl-[2^z  +  d  +  i+^~- 

2 

s=<z.     Ans. 

3.  Enquirer. — Extract  the  square  root  of  25,400,544  '^^  *^^ 
scale  of  6  ;  transform  3.065*263  from  the  scale  of  8  to  the  scale 
of  10 ;  reduce  ^^  from  the  scale  of  10  to  a  duodecimal  fraction. 
(^Lower  Division^  May,  L883.) 
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121 


25'4o'o5'44(4f"2 

I  X40 
121 


1221 


1505 
1221 


12222 


24444 
24444 


1 


.-.  Square  root  of  25,400,544  in  the  scale  of  6=4,112. 

'o  I  3065  in  the  scale  of  8 
10  I  236... 9 
10  I  17.. .8 

.  •.  31O65  in  the  scale  of  8  =  1,189  in  the  scale  of  10. 

•263  in  the  scale  of  8=|  +  f^+3 

"    8*    S3 
=  VA  in  the  common  scale 
=  "349609375  in  the  scale  of  la 
•'•  3065 -263  in  the  scale  of  8 
=  l>S89'1496o937S  in  the  scale  of  10. 

X12  =  i, 

xia=3; 

.'.  ^  in  the  scale  of  io=  -03  in  the  scale  of  12. 

N^.—iXi  In  the  common  or  decimal  notation  the  value  of 
the  figures  representing  any  number  increases  from  right  to  left, 
by  powers  of  ten. 
Thus,  7396-7  X  10^+2  X  io*  +  9  X  10+6. 
Now,  although  this  employment  of  10  as  the  radix^  as  it  is 
called,  of  our  s^ale  of  notation  is  convenient,  it  is  quite  arbitrary ; 
and  wc  might  express  any  number  by  means  of  powers  of  any 
ouw  number  than  la 

For  instance,  if  4  were  taken  as  the  radix  of  the  scale  of 
DotatioD,  2312  would  denote  2  x 4*+3  x 4'+  i  x 4+2. 

Similarly,  if  8  were  the  radix  of  the  scale,  5764  would  mean 
5x8'+7x8*+6x8+4. 

The  numbers  here  represented  by  2312  and  5764  are  said  to  be 
opwsed  in  the  scales  of  4  and  8  respectively. 

It  is  evident  that  each  of  the  figures  or  digits  which  occur  in 
sny  scale  must  be  less  than  the  radix  of  the  scale.    Thus,  in  the 
k    Jt  *»  ^®  largest  digit  or  figure  which  can  occur  is  3 ;  in 
"»^  "  «»  7  ;  and  similarly  for  other  scales. 

H"^  we  take  12  for  the  radix  of  the  scale,  we  must  have 
ijDibob  to  represent  the  numbers  10  and  11.  If  we  use  /  and  ^ 
«sp«tivcly  for  them,  then  57/4^  would  mean 

55«12*  +  7>Cl2*+IOX  123  +  4  XI2»+ II  X12  +  9. 

The  scale  of  which  the  radix  is  12  is  called  the  duodtcimal  or 
iiudauay  scale. 
{2)  Your  writing  might  obtain  70  per  cent,  of  marks.     It  is 

4.  Inquisitive.— The  distance  from  A  to  B  is  7 J  miles ;  a 
nun  can  walk  it  in  2  hours  20  minutes,  and  return  in  2  hours 
I7i  minutes.     He  walks  uniformlv  on  both  journeys  at  the  fol- 
lowing rates— up  hill,  3  miles  per  hour ;  down  hill,  3J  miles  per 
hoar ;  and  on  the  level  at  3 J  miles  per  hour ;  how  much  Uuel  is 
there  between  A  and  B  ?    {.Dublin  Universi^  B.A,  Ftiper,) 
Let  jr= level  ground  between  A  and  B  in  miles, 
And  let  j'sup-hill     „    from  A  to  B  in  miles ; 
Tben7j-(x+>')=down.hill„       „ 

.'.  y^        M     »        9,    B  to  A 

And  7i-(jr+^)= up-hill     „ 

.•.(i)4+^+7LLto)=2j 
3*    3  3i 

.         (2)  ^+llzi£±JL)+ r       j^ 
3i  3  3i 


ft 


(I) 


4f  .>'.  iiz^^Z^^T 
,3    r  _  t 


(2) 


3  7 

13  6  7     " 

(1)  84Jf+9iy4-585-78jc-78>=637  \ 

(2)  672jr + 5460 -728jr- 728^  +  624^3: 5005  J 

(1)  6ar+i3y  =  52  ^ 

(2)  -s6jr--ioj;^=-455j 

(1)  48X+ 104^=4161 

(2)  s6.y+i04y=4S.S  J 

&r  =  39 

•  •  ^  ^4i« 
•.  Level  ground  =  4 J  miles.   Ans. 


5.  R.  J.  Smith.— Solve  :— 

2jt>  +  6jr=226-  Jj^Tzx^.     {ndhunUr.) 
2j:'+6jr=226-  Jj^-^yc-S 
jr»  +  3Jf=ii3-}  Vjf='  +  3jr-8 
(j:*  +  34r-8)  +  }  V^+3^«^="3-8=:l0S 

(4r-  +  34r-8)  +  }Vx^+^-^»  +  Ur=i05+A=^M' 
Vje-f-3JC-8+i=±V 

^  (The  minus  value  is  inapplicable,  as  the  square  root  of  a  posi- 
tive quantity  is  positive.) 

^ji»+3jf-8  =  io 
jF"  +  3jr-8  =  ioo 
jf  +  yx      =108 

•»*+3-*'+(i)'=io8  +  t=M* 

.'.  jr=9,  or -12. 

Mensuration, 

I.  Constant  Subscriber.— There  are  two  upright  pillars 
in  the  same  horizontal  plane,  whose  heights  are  respectively 
44  ft.  and  28  ft.  A  certain  point  is  taken  m  that  plane  between 
the  two  pillars,  and  it  is  found  that  the  distance  of  Mm  point 
from  the  top  of  the  higher  pillar  is  125  ft.,  and  from  the  top  of 
the  shorter  pillar  is  53  ft.  Find  the  distance  between  the  tops 
of  these  pillars,    {fftiy.) 

A 


CE»=AE»-AC« 

=  125' -44" 
=  15625-1936 

=  13689; 

CE=ii: 


DE'=BE»-BD« 
=53«-28« 
=  2809-^84 
=2025; 
•.  DE=45- 


CD=CE-hDE 

=  117+45 
=  162. 

AB«=AF«  +  FB« 

=(44-28)»-»-CD« 
=  16'* +  162' 
=256  +  26244 
=26500; 

.  AB=  ^261 


^-^500 
=  162788.. 


.'.  Distance  between  the  tops  of  the  pillars 

=  162  788... ft.    Ans. 

S.  BON  SoiR.— A  lent  is  made  in  the  form  of  a  conic  frustnim 
surmounted  by  a  cone  of  a  different  angle.  The  diameters  of 
the  base  and  top  of  the  frustrum  are  14  ft.  and  7  ft.,  its  height  is 
8  ft.,  and  the  height  of  the  tent  12  ft. ;  find  the  quanUty  of 
canvas  required  for  it.     (^Excise^  Nov.,  1883O 

Slant  height  of  lower  part=  J^±{^  ft. 

=  ^/64TYft. 

=  JH^  ft. 
_i7-4642...fi 

2 

=  87321. ..ft. ; 


II 


•I 


upper    ,,   =  sV-M30'ft. 
=  v/i6^+V  ft. 
=  v/ip  ft. 

2 

=5*315  •^^•; 
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Quantity  of  canvas  required  for  lower  part 

=  ( (14-I-7W 3-14159  ^ 873ai}  sq.  ft. 


=(7 X3J4«^9^ 5.3,5)3,,  ft. 


^576-086238819       ft. 

2 

2:288-0431194095  sq.  ft. 

Quantity  of  canvas  required  for  upper  part 

X  3-14159 

^ii6-8828559S^,ft. 
2 

=  58-441427975  sq.  ft. 

,*.  Quantity  of  canvas  required  for  the  tent 

=(288-0431194095  +  58-441427975)  sq.  ft. 

=346-4845473841;  sq.ft. 

=  38  sq.  yds.  4*4845473845  ft.     Ans. 

3.  CArononhotonthologos. — The  diagonals  of  a  quadri- 
lateral are  26  ft.  and  24  ft.  respectively,  and  they  are  at  right 
angles  ;  find  the  area.     {TodAun/er.) 

Area  of  quadrilateral =^  (26  x  24)  sq.  ft.  =(26  x  12)  sq.  ft. 

=312  sq,  ft.  Ans. 


4.  Yblsbkp. — The  sides  of  a  quadrilateral  taken  In  order  are 
5i  $9  4f  and  3  feet  respectively,  and  the  ancle  contained  by 
the  first  two  sides  is  60** ;  find  the  area.    {TodAun/er,) 

A  3  D 


In  the  triangle  ABC,  the  sides  A6,  6C  are  equal,  and  the 
angle  ABC  is  6o%  therefore  it  is  equihiteral. 

lis  the  sides  of  the  triangle  ADC  are  3,  4,  5  respectively,  it  is 
ri^t-angled,  as  5'=3'+4'- 

Area  of  equilateral  triangle  ABC = Side'  x  -433 

= 5' >«  •433=10-825; 
rirfit-angled  triangle  ADC=i  (3  x  4)=6  ; 
ofquadnlaterals (10-825 +  6)  sq.  ft. 
=  16-825  sq.  ft.  Ans. 


•••  Area 


5.  M.  A«  M. — ^A  public  park  surrounded  by  an  iron  railing 
measures  205  yds.  lon^  by  79  yds.  broad.-  Inside  the  railing 
there  b  a  gravel  walk  o  feet  wide.  How  many  sq.  ft.  are  in  this 
walk? 

Area  of  walk=[j(205 +79)  -(2  x  2)1  x  2  x  2]  sq.  yds. 

= [{284  --  4}  X  4]  sq.  yds.  =  [280  x  4]  sq.  yds. 
ss  1 120  sq.  yds.as  10,080  sq.  ft.  Ans. 

6,  Trbbor. — In  turning  a  one-horse  chaise  within  a  ring  of 
a  certain  diameter,  it  was  observed  that  the  outer  wheel  made 
3  turns  while  the  inner  wheel  made  2.  The  wheels  were  of 
equal  height ;  and  supposing  them  fixed  at  a  distance  of  5  feet 
asunder  on  the  axle-tree,  what  was  the  circumference  of  the 
track  described  by  each  wheel  ?    {Nesbit,) 

Circumference  of  inner  track  :  Circumference  of  outer  track 

::  2  :  3, 

.'•  Diameter  of  inner  track  :  Diameter  of  outer  track 

::  2  :  3, 
Diameter  of  inner  track  :  Diameter  of  inner  track  +  5  ft.  x  2 

::  2  :  3, 

•*•  3  times  diameter  of  inner  track 

=2  (diameter  of  inner  track  + 10  ft.) 
= Twice  diameter  of  inner  track  -h  20  ft. 


,  *•  Diameter  of  inner  track = 20  ft . , 
„  „  outer    „    =30 ft.; 

•\  Circumference  of  inner  track  s(20  x  3*1416)  ft. 

=62*832  ft. 
»,  „  outer    „    =(30x3-1416)  ft. 

=01-248  ft. 

7.  Semper  Fidelis. — A  solid  metal  sphere  of  6  inches  dia- 
meter is  formed  into  a  tube  10  inches  in  external  diahicter  and 
4  indies  in  length.     Find  the  thickness  of  the  tube. 

Solidity  of  sphere =(63  x  '5236)  cub.  in.  =  (216  x  -5236)  cub.  in. ; 
Solidity  ot  tube = (External   diameter*  -  internal   diameter') 

x  7854  x  length 
={  (10  in.)'- internal  dia.^'l  x  '7854x4  in. 
=  (100  sq.  in. -internal  dia.^'^x  3-1416  in.; 
v".  (100  sq.  in.  -  internal  dia.')  k  3*1416  in. 

=(2 16  X  -5236)  cub.  in., 

100  sq.  in.  -internal dia.»=<^^^^  'f  ^Q."^^J^=36sq.  in. 

Internal  dia.'=ioo  sq.  in.  -36  sq.  in. =64  sq.  in. 
•  *•  Internal  diameter = 8  inches. 

Thickness  of  ring =^  (external  diameter  -  internal  diameter) 
ss{(lo  in.  -8  in.)=i  inch.  Ans. 

8.  Dbva.-t-Two  large  circles  are  concentric  with  one  which 
encloses  3927  ft.  ;  find  their  radii  (working  to  four  places  of 
decimals)  so  that  the  areas  lying  between  uie  given  circle  ami 
the  second,  and  between  the  second  and  the  outermost,  may 
each  equal  the  area  of  the  given  circle.  (Excise  £xam,,  Nov., 
1883.) 

Area  of  second  circle = (3927  x  2)  sq.  ft.  =  7854  sq.  ft ; 
Diameter         „         =  ^7854  sq.  ftTT*7854 

=  ^^10,000  sqTft. '=  100  ft. ; 


.'.  Radius 


i» 


=  <;oft. 


Area  of  outermost  circle =(3927  x  3)  sq.  ft.  =  11,781  sq.  ft. ; 
Diameter  „         =:  ^ii'jSi  sq.  ft.  ^7854 

=  Vi5>ooo  sq.  lt.=  122 -4744... ft.  ; 
.'.  Radius  »,         =61 -2372... ft. 


Oeometry. 


I.  E-  Coumbe. — Trisect  a  right  angle. 


B 


Let  ABC  be  a  right  angle. 
In  BC  take  any  point  D,  and  upon  BD  describe  an  equilateral 

triangle  BDE;  (I.  I.) 

Bisect  the  angle  DBE  by  the  straight  lins  BF  ;  (I.  9.) 
Then  BE  and  BF  trisect  the  right  angle  AbC. 

Proof, — ^The  triangle  BDE  is  equilateral,  and  therefore  etjuian- 
gular;  (I.,  5,  Cor.) 

The  angles  of  a  triangle  arc  together  equal  to  two  right  angles ; 

tl.  32.) 

.*.  Angle  DBE— I  of  a  right  angle. 

Wherefore  angle  ABE  =  ^        „        „ 

And  angle  DBE  is  trisected  by  BF, 

.*.  Each  of  the  angles  DBF,  EBF=1  of  a  right  angle. 

Wherefore  BE  and  BF  trisect  the  right  angle  ABC. 

Q.  K.   F. 
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General. 

1.  T.  A.  SiMPSOK.— .£fi/;rAr|r  or  Ftndlaier's  'Physiography/ 
Of  Lanfulet^s  *  Popular  Astronomy  '{Hughes),  for  the  outlines  of 
the  subject. 

2.  AixoTT  Eddlebert  Will  sec  the  diagrams  requited  in 
any  atlas  or  large  work  on  Astronomy.  They  may  in  due  course 
appear  in  our  own  pages. 

3.  Teacher. — No  doubt  the  following  explanation  will 
remove  your  difficulty : — 

jr"-r*"=jr*~',  as  the  index  of  jc  is  unity  5 

4.  K.  CouMBE. — The  solution  of  your  queiy  appeared  in  our 
idsue  for  October,  1882. 

5.  MacDermot. — You  will  find  the  solution  of  your  query 
in  our  issue  for  December,  1883. 

6.  £.  Sanders. — Your  query  was  solved  in  our  issue  for  April, 
1S82. 

7.  Rajah. — (i)  The  solution  of  your  query  appeared  in  our 
issue  for  July,  1883.  (2)  We  believe  your  writing  would  obtain 
the  full  percentage  of  marks. 

8.  CiviL  Service  Inquirer.— Your  writing  is  good,  and 
Kould  probably  receive  80  per  cent,  of  the  marks  awarded.  Mr. 
Winch  s  handwriting  (Dictation)  in  our  last  number  will  prove  a 
capital  model  for  you. 

9.  Subscriber. — The  term  Ridtr  is  applied  to  a  deduction 
from  any  proposition  of  Eoclid,  because  the  deduction  is  borne 
up  or  supported  by  the  mathematical  reasoning  worked  out  in  the 
proposition,  as  a  horseman,  or  ridir^  is  supported  or  carried  bv 
the  horse  that  he  bestrides ;  or,  in  other  words,  that  the  proposi- 
tion carries  the  deduction  on  top  of  it,  as  it  were,  as  tne  norse 
carries  its  rider, 

la  Mayflower. — Rule  for  Cube  Root  ;— 

h)  DiMde  the  number  into  peiiods,  by  marking  of!  every 
'W  %ur^,  beginning  with  the  unit*s  place.  The  number 
of  periods  will  denote  the  number  of  figures  in  the  root. 

(2)  The  first  6gure  of  the  root  is  the  figure  whose  cube  is  the 
Snatest  cube  in  the  first  period.  Subtract  this  cube  from  the  first 
period,  and  bring  down  the  next  period. 

(3)  Multiply  the  square  of  the  root  already  found  by  ^00  to 
form  a  dis'isor,  and  from  this  determine  the  next  figure  in  the 
root.  (As  the  real  divisor  will  be  larger  than  this  divisor,  allow* 
aaoe  must  be  made  for  this  in  determining  the  next  figure.) 

(4)  The  real  divisor  will  be  the  sum  of  the  following : — 

(a)  The  divisor  already  given. 

\b)  The  continued  product  of  the  root  already  found,  the 

last  figure  in  the  root,  and  3a 
\c\  The  square  of  the  last  figure  in  the  root. 

(5)  Mahiply  thb  divisor  by  the  last  figure  in  the  root,  and 
subtract  the  product  from  the  dividend,  and  bring  down  the 
next  period. 

(6)  Form  a  divisor  and  6nd  another  figure  in  the  root  by 
t'xactJy  the  same  process,  continuing  the  operation  until  all  the 
periods  are  exhausted. 

Note. — In  decimals  the  periods  are  marked  to  the  right,  and  if 
there  are  not  sufficient  figures  to  complete  periods,  ciphers  must 
be  added. 

If  there  be  a  remainder,  then  the  mven  number  has  no  exact 
cube  root,  but  an  approximation  can  oe  carried  to  any  degree  of 
nearness  by  adding  ciphers,  and  finding  any  number  of  decimal 
laces. 

Example  : — Find  the  cube  root  of  11543' 1 76. 

II '543  "1 76(22 '6 
8 


2=  X  300=  1200 
2x2x30=  120 

2»=         4 

3543 
2648 

1324 

22^X300-145200 
22  X  6  X  30=      3960 

6'=        36 

895176 

I49I96 

895176 

II.  Bbachy  Head.— Parse  and  analyse,  *  What  boy  has  not 
learned  his  lesson  that  I  gave  him  yesterday  ? ' 

^i(a/~interrog.  pro.,  used  as  an  adj.,  quaL  boy. 

boy — com.  noun^  mas.,  sing.,  3rd.,  nom.  to  has  learmd. 

has — ^aux.  verb  to  Uamcd^  indicating  perfect  tense. 

M0/— adv.  of  mood  (negation),  modifying  hcu  learned, 

Uamed—^gasi  part,  of  to  /earn,  refg.  to  %sson» 

has  /eamed-^re^,  trans,  verb,  act.,  ind.,  perfect,  3rd,  sing., 

agreeing  with  boy, 
that^rel,  pro.,  neut.,  sing.,  3rd,  obj.,  gov.  by^Bi«. 
/—per. .pro,,  com.,  sing.,  1st,  nom.  io gave, 
gave—iue^,  trans,  verb,  act.,  ind.,  past,  ist,  sing.,  agree* 

ing  with  its  nom.  /. 
him — ^per.  pro,,  mas.,  3rd,  sing.,  obj,,  gov.  by  to  under* 

stood. 
yesterday —zAv,  of  time,  modifying  gave. 


Sentence. 

Kind  of 
Sent. 

Sabject 

Predi- 
cate. 

Object. 

Exten- 
sion. 

What  boy  has  not 
learned  his  lesson 

ib) 

That  I  gave   him 
yesterday 

Prin. 
Sent. 

Adj.  to 
lettomma 

What  boy 
I 

has 
learned 

gave 

his  lesion 

that(dir.) 
him(uid.} 

yesterday 
(time) 

12.  RusTicus. — The  solution  of  your  query  appeared  in  our 
issue  for  June,  1883. 

13.  Tangent. — Show  how  to   find  tan  -^  when   tan  A  is 

2 
given. 

2tan  -- 
TanA= 2 


I-tan«:^ 


tan  A 


(.-tan.^)  = 


2tan- 


2tan  — 
,  A     2 

2  ^    tan  A 


^      2tan^ 
^*"'2+  tan  A    + 


\tan  A/ 


1  + 


tan'A 
^tan'A-H 
tan"*  A 


^anA^_l,^A  Vtan'A+i 
2     tan  A  tan  A 


.^^^A^Aytan^A  +  i-f^ 
2  tan  A 

14.  AoLis  Nep  will  find  instruction  on  takii^  up  ladder  in 
any  good  book  on  stocking-knitting.  Miss.  Jones*s  manual  of 
Plain  Needlework  and  Cutting-out  will  be  published  in  a  few 
days  (Hughes). 

I  c.  C.  B.  Ellison's  writing  is  good,  and  of  the  right  kind. 
With  such  command  of  the  pen  he  should  strive  after  uniformity. 
With  better  *  capitals,'  fully  eighty-five  per  cent. 

16.  C.  Ridge's  question  is  difficult ;  there  are  so  many  text- , 
books  on  geography.  Langler's  is  good  summary.  Clyde's  is  ' 
fuller  and  descriptive. 

17.  A  Constant  Reader  will  find  his  qualification  under 
Art.  50  (Old  Code,  Art.  79)  of  no  value  in  the  Colonies.  Indeed, 
an  English  certificate  does  not,  in  most  cases,  exempt  from 
examination  by  the  Boards  of  Education  in  the  Colonies. 

18.  HoREB  might  obtain  8event)r  per  cent.,  and  easily  add  ten 
or  fifteen  more  if  ne  would  study  his  capitals. 

19.  Inquirer. — You  will  find  the  solution  of  your  query  in 
our  issue  for  February,  1882. 

20.  J.  Henton, — This  correspondent  has  kindly  sent  the 
following  difficult  question,  which  was  given  to  Std.  V.  in  a 
recent  examination : — 

Hhd.  bar.   kil.     fir.    gals. 
From    I        o       o       o       o 
Take  i        o        i        2 
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The  difficulty  arises  from  the  fact  that  3  kilderkins  si  hogs- 
head, and  2  kilderkins  =  I  barrel,  and  therefore  the  question  is : — 
From  3  kilderkins  take  2  kilderkins  i  fir.  2  gals.,  and  the 
answer  is  7  eals. 


21.  H.  T. — Your  problem  resolves  into  a  cubic  equation, 
which  has  no  exact  roots.  One  number  lies  between  81  and  82, 
and  the  other  between  18  and  19. 

22.  Correspondent. — You  will  obtain  the  correct  iigns  by 
the  following  method  : — 

=  (fl-^)»-2(a-^)^+^ 
=a^  -  2fl^  +  ^' -  2<If +2A^+^ 

(a-^-f)»={(tf-^)-f}» 

=  (a-^)3-3(fl-^)»<-  +  3(a-^)^-^ 
=a3--3fl»^+3tf^-^-3  (a»-2fl^+^)  c 

=a3  -  yiH  +  3fl^  -  ^  -  3flV +6a3r-  3^V 
+3«zr'-3Ar»-^ 

23.  Incognito. — We  do  not  reply  to  anonymous  queries. 

24.  Claribel  will  find  the  ^  doming^  required  in  Stan- 
dards v.,  VI.,  and  VII.  specified  in  the  Third  Schedule  of  the 
Code.  She  will  be  careful  to  note  that  some  parts  of  the  work 
are  optional.    See  reply  o  Aolis  Nep. 

25.  Semper  Fidelis. — Very  good  writing.  Full  marks  if  the 
looped  letters  were  uniform. 

26.  DELTA.-^5itr«/j*  *  Etymological  Dictionary  *  will  be 
useful.  *  Mrs.  Shimmelpenninck's  Life  *  is  reported  '  out  of 
print.* 

27.  A  Subscriber  will  find  several  '  Notes  of  Lessons  *  for 
infants  advertised*    SingUtotCs  (pub.  by  Jarrold)  is  suggestive. 

28.  John  Stuart  must  obtain  permission  of  the  Education 
Department  to  enter  the  Civil  Service.  He  may  have  to  repay 
some  part  of  the  cost  of  his  training. 

29.  Pro  Bono  Publico  must  improve  in  his  writing.  The 
syllabus  for  '  Scholarship  *  is  implied  in  Schedule  V.  Last  year's 
questions  have  been  published. 

3a  Hopeful  is  bound  to  complete  his  apprenticeship  under 
the  prescribed  conditions.  He  cannot  '  skip  a  year.'  Writing 
too  uneven  to  gain  more  than  70  per  cent. 

31.  A  Pupil  Teacher's  writing  lacks  firmness,  and  his  text- 
hand  and  capitals  must  be  studUd  to  secure  right  proportions — 
and  more  than  65  per  cent. 

32.  J.  P.  Radcliffe.— /fi^oi^j  or  Huxley's  •Physio- 
graphy.' 

33.  Ides. — Possibly ;  but  the  questions  in  geography  may 
range  over  *  The  World.' 

34.  H.— Purchase  Afmlhamer's  *  Method  of  Teaching  Writing.' 

35.  S.  Maddocks. — The  second  specimen  of  writing  is  the 
better,  because  more  uniform,  and  would  gain  at  least  80  per 
cent.  One  translation  is  given  this  month.  It  b  nearly  literal ; 
for,  from  the  incorrect  copying,  you  are  evidently  a  beginner.* 

36.  Edgar  Quinet.— The  poems  of  the  Troubadours.  If 
we  desire  to  J^form  a  correct  idea  of  the  effect  which  these 
poems  could  produce  we  must  picture  to  ourselves  the  solemn 
assembly,  at  the  fStes  (festivals)  which  accompanied  them. 
During  the  six  months  of  winter  the  feudal  castle  had  remained 
enveloped  in  clouds.  No  tournaments,  no  war  ;  few  strangers 
and  (few)  pilgrims;  long,  monotonous  days,  and  sad,  interminable 
(long,  weary)  evenings,  poorly  filled  up  by  the  game  of  chess. 
At  length  spring-time  had  arrived  ;  the  lady  (of  the  feudal  chieO 
had  gathered  the  first  violet  in  the  orchard.  With  the  swallows 
was  expected  the  return  of  the  Troubadour.  On  some  fine  da^ 
in  the  moiith  of  May  he  sent  his  singers  and  jugglers  to  recite  his 
old  romances  to  the  burgesses  and  common  p>eopIe  in  the  interior 
of  the  small  tortus  ;  but  he  himself  pursues  the  steep  slope  which 
leads  to  the  castle.  Without  delay,  from  the  (very  first)  evening 
of  his  arrival,  the  barons,  esquires,  and  ladies  assemble  in  the 

Teat  paved  hall  to  hear  the  poem  which  he  has  (just)  completed 
•ing  the  winter.      The  Troubadour,   in  the  midst  of   the 


assembly,  does  not  read ;  he  recites.  But  when  his  recital 
becomes  elevated,  he  sings  at  intervals,  accompanying  himseH 
on  the  harp  or  viol.  His  introduction  is  fiill  of  pride  and  in- 
genuousness.   At  the  same  time,  it  is  a  picture  of  tne  assembly. 

'  Sirs,  now,  make  silence,  knights  and  barons. 
Kings  and  dukes,  counts  and  princes  of  renown. 
Prelates  and  burgesses,  people  of  religion, 
Matrons  and  maidens,  and  little  children.* 

37.  Troublesome.— -iff<ir^'j  •  Essays,'  by  Lewis,  Vol.  I. ; 
*  Political  Economy,'  by  Mrs,  Fawcett ;  the  *  Royal  History  of 
Scotland,'  publishea  by  Nelson. 

38.  'EX'V.'T.^Ciydis  *  Geography ' ;  Mamford's  or  FUch's 
'  Axithmetic'  We  know  of  no  book  consisting  wholly  of 
examples  of  analysis. 

39.  T.  E.  M.  Teacher  cannot  write  text-hand  with  regularity ; 
but  the  small-hand  is  good. 

4a  Odysseus. — We  have  not  yet  seen  a  separate  edition  of 
Book  IX. 

41.  Sepoy  will  find  Whitiur's  poem  on  the  relief  of  Lucknow 
(*The  Pipes,'  etc.)  in  several  collections.  We  last  met  with  it 
in  Isbister's  '  Fourth  Standard.* 

42.  Wat  Tyler. — Mr.  Winch  holds  four  Advanced  Science 
Certificates,  and  "D  "  (Full  Drawing  Certificate). 
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BY  MRS.   MORTIMER, 

Lecturer  on  Kindir-garten  at  the  Home  and  Colonial  Training 

College^  London, 

LESSON— RICE. 

Class— Children  over  Six. 

Apparatus: — Some  rice  tmd  com  {wheat  and  barley); 
picture  of  rice  plant;  ears  of  wheat  and  barley. 

I.  Description, — Some  rice  should  be  shown  to  the 
children^  and  they  should  be  asked  to  describe  it.  It 
consists  of  a  number  of  little  pieces.  What  do  you  call 
these  little  pieces  ?  What  have  you  seen  before  that  is 
made  up  of  little  grains.  What  is  the  difference  between 
the  grains  of  rice  and  the  grains  of  sugar  ?  Tell  me  some 
other  things  in  little  grains.    Wheat,  oats,  barley,  etc 

Let  us  look  at  one  of  these  grains  of  rice.    What  can 
you  tell  me  about  it  ?    It  is  white  and  very  hard,  and  of 
an  ovid  shape.    What  else  do  you  know  thlat  is  of  an  oval 
shape  ?    An  egg.    The  children  should  then  repeat,  '  A 
gram  of  rice  is  white,  hard,  and  oval  in  shape.' 

II.  Whence  obtained — We  ^et  rice  from  a  plant  called 
the  rice  plant  See,  here  is  a  picture  of  it  Have  you  ever 
seen  a  plant  anything  like  this  ?  Yes,  it  is  very  much  like 
the  com  plant  Who  can  tell  me  which  com  plajit  it  is  like  ? 
It  is  something  like  barley.  Do  you  know  how  barley 
differs  from  wheat  and  oats  ?  The  seed  part  or  the  ears  are 
covered  with  long  haii>like  pieces.  Yes,  we  call  that  the 
beard^  and  I  daresay  you  nave  heard  people  speaking 
about  bearded  barley.  The  teacher,  then  directing  the 
attention  of  the  children  to  the  picture  of  the  plant,  should 
point  out  the  arrangement  of  the  ear.  The  seeds  are 
contained  in  it.  The  ear  grows  out  of  the  stem.  The 
children  should  have  specimens  of  the  ear  and  stalk  of 
the  com  plants  shown  them.  The  children's  attention 
should  next  be  directed  to  the  stem,  and  a  comparison 
should  be  made  with  some  familiar  object  about  as  high 
as  the  rice  plant.  The  children  should  then  repeat, '  The 
rice  plant  grows  to  a  height  of  six  feet'  The  teacher  would 
have  to  tell  the  children  that  the  rice  plant  grows  in 
very  damp,  muddy  places.  There  are  plenty  of  such 
places  in  England,  but  still,  the  rice  plant  will  not  grow 
nere.  This  is  because  it  wants  something  else  to  make 
it  grow.  It  will  only  grow  in  very  hot  countries.  In  the 
parts  where  it  grows  the  land  is  cov'-ed  with  water  for 
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some  time,  then  the  water  runs  off  the  land ;  and  what  do 
yoa  think  the  land  is  like  ?  It  is  like  mud.  Yes,  that  is 
the  best  thing  for  the  rice  to  grow  in.  There  is  one  place 
where  the  rice  seeds  are  thrown  into  the  water.  I  suppose 
if  you  were  to  see  people  sowing  seeds  like  this  you  would 
think  they  were  very  silly.  When  the  water  goes  away 
the  men  go  and  look  after  the  rice,  and  they  find  it 
has  already  begun  to  grow.  When  it  has  grown  high, 
and  the  ears  are  ripe,  they  cut  it  down  just  in  the  same 
way  as  the  com  is  cut  in  our  country.  They  use  a  knife, 
however,  that  is  rather  different.  The  long  steel  part 
is  not  sharp  like  those  our  farmers  use,  but  is  like  a  saw ; 
that  isy  all  cut  into  teeth. 

The  men  have  to  cut  the  rice  down  very  quickly,  and 
^t  it  away  before  the  water  comes  back  again.  If  the 
water  were  to  come  before  it  was  cut  down,  it  would 
be  spoilt,  and  then  you  know  it  would  not  be  any  good. 

Can  you  tell  me  which  part  of  the  rice  plant  we  eat  ? 
Yes,  the  seeds.  When  you  get  wheat  from  the  field,  and 
are  going  to  eat  it,  what  do  you  first  do  ?  Pull  off  all  the 
skins.  These  skins  are  called  husks.  Well,  the  rice 
seeds  are  covered  with  husks,  and  before  we  use  the  rice 
they  have  to  be  taken  off.  This  is  generally  done  before 
the  rice  is  sent  to  England.  The  children  should  then 
repeat,  '  We  eat  the  seeds  of  the  rice  plant  after  the  husks 
are  taken  off.' 

III.  Uses, — For  what  do  we  use  rice?  For  eating. 
What  must  be  done  to  it  before  you  can  eat  it  ?  It  must 
be  cooked,  so  as  to  make  it  soft  How  is  it  cooked  ? 
Sometimes  it  is  boiled,  and  sometimes  it  is  made  into 
paddings.  What  is  put  with  the  rice  when  it  is  made  into 
paddings  ?    Eggs,  milk,  and  sugar. 

Sometimes  it  is  made  into  cakes.  Do  we  use  the  same 
rice  for  puddings  and  cakes  ?  No,  the  rice  for  cakes  has 
been  groond  into  a  powder.  What  is  it  like  then  ?  It  is 
like  flaur.    Yes,  and  we  call  it '  ground '  rice. 

Of  what  do  we  make  bread  ?    Of  flour.    Can  you  tell 

me  of  what  flour  is  made?    Yes,  wheat  is  ^ound,  and 

then  it  is  called  flour,  and  this  flour  is  made  into  bread. 

WeQ,  in  some  countries  people  grind  the  rice  into  flour, 

and  me  it  for  making  bread.     1  do  not  think  you  would 

like  this  bread ;  it  is  not  so  nice  as  the  bread  made  of 

'  wheat '  flour,  and  very  soon  gets  very  hard  and  dry.  The 

chiUren  should  then  repeat,  '  Some  people  use  ground 

ncetonuJce  bread.'    Do  you  know  what  your  mother 

OSes  when  she  wants  to  make  your  collars  and  dresses 

stiff?    She  uses  starch.    A  great  deal  of  starch  is  made 

from  rice.    The  children  should  then  repeat,  *  Rice  is  used 

for  making  starch.' 

Do  you  remember  the  long  stalks  of  the  rice  plant  ? 
Now  these  are  very  useful  for  making  hats  and  bonnets. 
What  kind  of  hats  do  we  call  these  ?  Straw  hats.  These 
hats  are  quite  white.  Do  you  see  this  beautiful  thin  paper? 
It  is  adled  rice  paper,  and  is  so  called  because  it  is  made 
from  rice. 

IV.  Summary. — ^This  should  consist  of  very  simple 
wcods,  and  should  be  written  on  the  board  as  the  lesson 
proceeds. 

Rice  IS  white  and  hard.    It  grows  in  hot,  muddy  places. 
The  plant  is  like  our  corn  plants.    Rice  is  used  for 
food. 
In  someplaces  it  is  made  into  bread.    Starch  and  paper 

axe  made  from  rice. 

LESSON— THE  APPLE  AND  PEAR. 

Class— Children  under  Six. 

Afiparaius  :— Apple  and  pear;  pictures  of  the  apple  and 

pear  trees, 

I.  Description. — An  apple  should  be  placed  before  the 
children,  and  after  they  have  named  it,  they  should  be 
asked  to  describe  it.  It  is  round  and  green.  Are  all 
apples  green?  No,  some  are  red,  some  brown,  some 
yellow.  When  are  apples  of  these  colours  ?  When  they 
are  ripe.  Feel  this  apple.  What  can  you  say  about  it  ? 
It  is  smooth,  and  rather  hard.  What  do  you  call  this 
part  of  the  apple  ?    The  stalk.    Of  what  use  is  it  ?    The 


apple  is  joined  to  the  tree  by  it  Do  you  know  what  this 
is  called  ?  Yes,  it  is  the  eve  of  the  apple.  Now  see  what  I 
have  done.  Cut  the  apple  in  half.  What  can  you  say 
of  this  ?  It  is  the  inside  of  the  apple.  Is  it  green  like  the 
outside  ?  No,  it  is  of  a  very  pale  yellow.  That  is  right ; 
some  apples  are  quite  white  mside.  What  part  is  green  ? 
The  skm.  Where  is  the  skin  ?  On  the  outside  of  the 
apple.  Do  you  notice  any  other  difference  between  the 
inside  and  outside  of  the  apple  ?  Yes,  the  outside  is  dry, 
and  the  inside  is  wet.  What  makes  the  inside  wet?. 
The  juice. 

Now  I  want  you  to  look  quite  in  the  middle  of  this 
half  of  the  apple.  Do  you  know  what  there  is  there? 
Yes,  some  pieces  of  skin,  and  some  pips.  What  do  we 
call  this  part  of  the  apple  ?  The  core.  What  are  the 
pips  like?  They  are  like  seeds.  What  colour  are  they? 
They  are  dark  brown.  Yes,  they  are  the  seeds,  and  when . 
they  are  brown,  the  apples  are  ripe.  You  have  all  tasted 
apples.  Can  you  tell  me  what  kind  of  taste  they  have  ? 
A  nice  sweet  taste.  Always?  No,  sometimes  they  taste' 
sour.  When  is  this  ?  When  they  are  not  ripe.  There 
are  some  ^plcs  that  are  never  sweet,  not  even  when  they 
are  ripe.    They  are  called  cooking  apples. 

The  children  should  then  be  asked  to  name  the  difierent 
parts  of  an  apple.  The  sktn,  the  stalk,  the  eye,  the  inside, 
the  juice,  the  core,  and  the  pips. 

The  teacher  should  now  show  a  pear  to  the  children, 
and  ask  them  to  name  it.  What  can  you  say  about  the 
pear  if  you  compare  it  with  the  apple  ?  It  is  not  as  rotxnd 
as  the  apple  is ;  it  is.  longer,  and  comes  to  a  point. 
Which  end  comes  to  a  point  ?  The  end  where  the  stalk 
is.  What  is  at  the  thick  end  of  the  pear?  The  eye. 
What  colour  is  it  ?  Brown  ;  some  are  green  and  some 
yellow.  What  had  the  apple  on  the  outside  ?  A  skin. 
Well,  if  I  cut  this  pear,  you  will  see  that  it  also  has  a  skin. 
What  difference  do  you  notice  about  the  inside  ?  It  is 
much  softer  than  the  apple.  The  children  should  then 
repeat, '  The  inside  of  tne  pear  is  softer  than  that  of  the 
apple,  and  is  more  Juicy.' 

What  did  we  find  in  the  centre  of  the  apple  ?  The  core. 
Now  look  at  the  pear  ;  is  there  a  core  m  it?  Yes,  and 
there  are  pips  there,  but  they  are  quite  black.  Do  the 
apple  and  p«ar  taste  the  same  ?  No,  they  both  have  a 
sweet  taste,  but  they  are  very  different 

II.  Whence  odtatned.— From  where  do  we  get  apples 
and  pears?  From  trees  in  the  garden.  Do  you  know 
what  kind  of  trees  they  are  ?  Thev  are  generally  large 
trees,  though  you  will  often  see  small  ones  with  very  nice 
fruit  on  them.  What  time  of  the  year  do  we  get  apples 
and  pears?  If  you  were  to  watch  an  apple-tree  you 
woula  see  tliat  all  tlie  winter-time  the  tree  was  quite  bare 
and  looked  as  if  it  were  dead.  Then  when  the  weather 
begins  to  get  warm,  a  great  many  pretty  flowers  are  seen 
all  over  the  tree,  and  at  the  same  time  green  leaves  are 
beginnine  to  come.  Then  you  would  see  that  when  these 
flowers  fade  away  very  small  apples  have  come.  These 
get  larger  and  larger,  and  the  green  leaves  also  get  laige. 
Then  when  summer  comes,  and  the  nice  warm  weather, 
these  apples  get  ripe,  and  instead  of  being  green  they  be- 
come led,  brown,  etc.  Sometimes  the  wind  blows  the 
apples  off  the  tree  and  we  are  able  to  pick  them  up.  It 
would  not  do  for  us  to  wait  for  the  wind  to  blow  all  the 
apples  and  pears  off  the  trees,  for  when  they  fall  they 
get  knocked  and  soon  go  bad.  Men  have  to  pick  them. 
They  get  ladders  and  put  against  the  thick  branches,  and 
pick  the  apples  off,  and  put  them  in  baskets.  When  they 
are  picked  like  this  they  keep  a  long  time.  Sometimes 
there  are  a  grreat  many  trees,  and  the  men  either  shake 
the  apples  off,  or  use  long  sticks  and  beat  the  trees,  and 
this  knocks  all  the  apples  down.  Women  and  children 
then  pick  them  up  and  put  them  in  baskets. 

When  there  are  a  great  many  trees  in  a  garden  we  call 
it  an  orchard. 

III.  [/ses.—FoT  vfhdit  do  we  use  apples?  For  eating. 
What  else  ?  They  are  put  into  puddings  and  pies.  Some- 
times  they  are  made  into  jam  and  jelly.  Pears  are  also 
used  for  eating.  Do  we  make  puddings  and  pies  of 
pears  ?    Not  in  this  country. 
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IV.  Summary.^An  apple  is  round,  and  of  different 
colours.  The  jparts  of  the  apple  and  pear  are — the  stalk, 
the  eye,  the  skin,  the  inside,  the  juice,  the  core,  and  the 
pips.  They  grow  on  trees.  They  are  used  for  eating. 
Apples  are  made  into  puddings,  pies,  and  jelly. 

LESSON— LEATHER. 
Class— Children  over  Six. 

Apparatus: — Some  pieces  of  leather  and  skin,  a  slate ^ 

duster y  some  water, 

L  Qualities, — Some  leather  should  be  shown  to  the 
children,  and  they  should  be  asked  to  say  what  they  can 
about  it ;  by  looking  at  it  they  will  see  that  it  is  of  a 
brown  colour.  The  teacher,  bending  a  piece  of  leather, 
should  ask,  What  am  I  doing?  Bending  the  leather. 
Tell  me  some  other  things  that  you  can  bend  ?  What  do 
we  say  of  all  these  things?  They  are  flexible.  The 
children  should  now  repeat,  ^  Leather  is  flexible.' 

Now,  Mary,  I  want  you  to  come  and  hold  this  piece  of 
leather  in  one  hand,  and  this  slate  in  the  other.  You  see 
they  are  both  about  the  same  sise,  but  what  can  you  tdl 
me  about  the  weight?  The  slate  is  heavier  than  the 
leather.  We  sav  leather  is  light.  The  children  should 
rmat  this.  What  have  I  in  my  hand  now  ?  A  duster. 
Woat  am  I  doing  ?  Pouring  some  water  on  it.  What 
do  you  notice  about  that  water  ?  .  It  has  gone  through  the 
duster ;  there  is  no  water  left  on  the  top  of  it,  where  it 
was  all  poured  Watch  again.  What  am  I  doing  now? 
Pouring  some  water  on  the  leather.  What  do  you  notice 
thi^time?  The  water  is  still  on  the  leather ;  it  does  not 
run  through.  Tell  me  some  other  things  that  will  not  let 
water  through  ?  Slate,  china,  glass,  etc.  What  do  we 
say  of  these  things  ?  Thev  are  waterproof.  The  childr^ 
should  then  repeat,  '  Leather  is  waterproof.' 

For  what  do  we  use  leather  ?  For  making  boots  and 
shoes.  Yes,  this  is  one  of  the  great  uses  of  leather.  Why 
do  we  not  use  calico,  cloth,  or  even  felt  for  our  boots  ? 
Yes,  they  would  vcay  soon  wear  into  holes.  Because 
leather  lasts  a  long  time  we  say  it  is  durable.  Why  do  we 
say  leather  is  durable  ? 

IL  Uses, — ^You  have  already  told  me  one  use  of  leather. 
What  is  it  ?  For  making  boots  and  shoes.  Can  you  tell 
me  anything  else  that  is  made  of  leather?  Bags,  straps, 
hamessi  gloves,  aprons,  etc.  You  see  leather  is  used  for 
making  a  great  many  things.  We  say  it  is  very  useftil. 
Can  you  teU  me  why  it  is  so  useful  for  making  boots  and 
shoes  ?  Let  us  r«ul  from  the  blackboard  all  we  found 
out  about  leather,  and  then  think  vyhich  of  these  qualities 
make  it  useful  for  making  boots.  The  first  quality  is 
flexible.  What  does  that  mean  ?  Do  we  need  leather  to 
be  flexible  in  order  to  make  boots  of  it  ?  Yes,  it  is  very 
much  better  to  have  something  that  will  bend  than  any- 
thing quite  stiff.  When  we  move  our  feet,  our  boots  bend 
*  a  little,  too ;  (his  makes  them  comfortable,  and  keeps 
them  from  hurting  our  feet :  sometimes  your  boots  hurt 
your  feet,  but  that  is  when  you  have  made  them  very  wet, 
and  then  dried  them  too  quickly.  What  does  this  do  to 
yotu*  boots  ?  .  Makes  them  very  hard  and  stiff.  What  must 
you  do  to  your  boots  to  make  them  soft  again  .^  Grease 
them.  Yes,  then  they  become  flexible  again,  and  do  not 
hurt  you  when  you  wear  them.  Now,  what  is  the  next 
quality  ?  Light.  Do  we  like  our  boots  light  ?  Why  do 
we  not  like  boots  made  of  something  heavy  ?  They 
would  make  us  very  tired.  The  next  quality  is  water- 
proof. What  does  that  mean  ?  Do  we  need  our  boots 
to  be  waterproof?  Why?  Because  we  sometimes  have 
to  go  out  in  the  rain,  and  our  feet  would  get  wet  if  our 
boots  were  not  waterproof.  Sometimes  your  boots  do  let 
the  water  through.  When  is  that?  When  they  are 
wearing  out  What  has  to  be  done  to  them  then  ?  They 
have  to  be  mended,  or  else  we  must  have  new  ones. 

Now,  there  is  still  one  more  quality  that  makes  leather 
so  useful  for  boots.  What  is  that  ?  It  is  durable.  What 
does  this  mean?  The  children  should  now  repeat, 
*  Leather  is  useful  for  making  boots  and  shoes,  because 
it  is  flexible,  waterproof,  light,  and  durable.' 


II L  Whence  obtained, — Can  any  one  tell  me  where  we 
get  leather?  Well,  I  will  tell  you;  it  is  made  from  the 
skins  of  different  animals.  You  can  tell  me  some— the 
horse,  cow,  goat,  etc.  The  children  should  now  repeat, 
*  Leather  is  made  from  the  skins  of  animals.' 

Now,  I  want  you  for  a  moment  to  look  at  your  own 
skin  :  touch  the  skin  of  your  hands,  and  of  your  face.  If 
you  run  fast  in  the  summer-time,  how  do  you  feel  ?  Ver)' 
hot.  What  do  you  sometimes  see  on  your  face  and  hands 
when  you  are  very  hot  ?  Little  drops  of  water.  What 
do  we  call  this?  Perspiration.  Where  does  it  come 
from  ?  From  under  the  skin.  How  does  it  get  outside 
the  skin?  It  comes  through.  Yes,  there  are  very  little 
holes  in  the  skin  called  pores,  and  it  is  through  these  that 
the  perspiration  comes.  All  animals'  skin  is  full  of  these 
little  pores  like  yours.  I  told  you  leather  is  made  from 
skins— What  is  the  difference  between  the  skin  and  the 
leather  ?  The  skin  lets  water  through — it  is  porous  ;  and 
the  leather  will  not  let  water  through — it  is  waterproof. 
Would  you  like  the  skin  to  be  made  into  boots  ?  Why 
not?  Something  has  to  be  done  to  the  skins  to  make 
them  waterproof  before  they  are  made  into  leather. 

IV.  Summary, — This  should  be  written  on  the  black- 
board as  the  lesson  proceeds  : — 

Leather  is  of  a  brown  colour ;  it  is  flexible,  light,  water- 
proof, and  durable. 

Leather  is  used  for  making  boots  and  shoes,  bags, 
straps,  harness,  aprons,  etc. 

Leather  is  made  from  the  skins  of  ahimals. 

LESSON— THE  SWALLOW. 

CLASS^CHILDREN  OVER  Six« 

Apparatus: — Stuffed  specimen  of  swallow j  picture  of 
several  other  birds  for  comparison, 

I.  Description^ — ^The  stuffed  specimen  of  the  swallow 
and  the  above-mentioned  picture  should  be  placed  before 
the  children  so  that  the  description  of  the  swallow  can  be 
obtained  by  comparison.  What  kind  of  body  has  the 
swallow  ?  It  has  a  long  slender  body.  With  what  is  it 
covered  ?  Feathers.  If  you  feel  these  feathers,  what  can 
you  say  of  them  ?  They  feel  soft,  smooth,  and  thick. 
What  do  you  mean  by  saying  they  feel  thick  ?  Feel  this 
one ;  does  that  feel  thick  ?  Oh,  no.  Well  then  ?  The 
feathers  are  close  together,  and  there  are  a  great  many  of 
them,  and  that  makes  them  feel  thick.  If  you  look  at 
them,  what  would  you  say  of  them  ?  They  are  of  a  grey 
colour.  What  do  you  say,  Mary  ?  Rather  a  dirty-grey. 
And  you,  Harry  ?  Yes  ;  the  feathers  are  of  a  bluish-grey. 
What  else  do  you  see  ?  The  top  of  the  head  is  of  a  red- 
dish-brown and  the  tail  is  black.  Now  look  again  at  the 
feathers ;  what  else  can  you  tell  me  ?  They  are  flossy. 
What  can  you  tell  me  about  the  swallow's  tail  ?  It  is  very 
broad  and  divided.  Yes  ;  because  it  is  thus  divided  we 
say  the  swallow's  tail  is  forked.  Now  look  how  wide  it 
can  open  its  mouth.  What  can  you  say  of  its  legs  ?  They 
are  short  and  very  thin.  What  do  you  see  on  its  toes  ? 
Claws.  What  can  you  tell  me  about  them  ?  They  are 
long  and  curved. 

II.  Habits  and  Food, — Where  do  you  generally  see 
swallows  ?  Flying  about  in  the  air.  Yes  ;  it  is  getting 
its  food  while  it  is  doing  this.  What  do  you  think  it  is 
able  to  find  in  the  air?  Flies.  Yes,  and  other  small 
insects.  The  children  should  then  repeat, '  The  swallow 
lives  on  flies  and  other  small  insects.' 

The  teacher  might  here  point  out  to  the  children  that 
in  fine  weather  the  insects  fly  high  in  the  air  and  the 
swallows  do  the  same.  In  damp  weather  the  insects  come 
lower  down,  and  you  will  see  the  swallows  flying  close  to 
the  ground.  So  you  see  if  you  watch  the  swallow  you 
will  be  able  to  tell  what  kind  of  weather  we  are  going  to 
have.  When  does  the  swallow  fly  high  in  the  air  ?  For 
what  does  it  do  Uiis  ?  Why  does  the  swallow  fly  close 
to  the  ground  in  damp  weather?  What  part  of  the 
swallow  enables  it  to  fly  so  well  and  for  so  long  a  time  ? 
Its  long,  strong  wings.  You  remember  you  told  me  that 
it  had  a  very  wide  mouth,  and  if  you  look  at  the  swallow 
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when  it  is  flying  you  will  see  that  iu  mouth  is  open ;  and 
its  mouth  is  sticky,  and  the  flies  are  thus  easily  caught. 
What  kind  of  legs  did  you  say  the  swallow  had  ?  Short 
and  slender  ones.  Why  does  ic  not  have  strong  legs  ? 
Because  it  does  not  need  them.  That  is  right ;  the  swal- 
low does  not  stand  to  get  its  food.  Tell  me  a  bird  that 
stands  to  cat  its  food  ?  The  sparrow,  robin.  And  now  a 
large  one  ?    A  hen. 

You  have  told  me  that  the  swallow  lives  on  insects  and 
flies,  which  it  catches  in  the  air.    Are  these  Uiings  always 
to  be  found  in  the  air?    When  are  they  there  ?    In  the 
wann  weather.    Yes  ;  when  do  we  have  warm  weather  ? 
In  the  summer.    What  kind  of  weather  do  we  have  in  the 
winter  ?    Cold  weather.    Do  you  see  the  insects  and  flies 
in  the  winter  ?    What  do  the  swallows  do  then  for  food  ? 
If  you  look  about  you,  you  will  notice  that  you  never  see 
swallows  in  the  winter-time.    Where  do  they  go  ?    Well, 
I  will  tell  you«    As  soon  as  the  weather  begins  to' get  cold, 
these  birds  fly  away  from  us  and  go  to  a  warmer  country. 
You  know  that  in  our  country  the  weather  is  cold  in 
winter,  but  there  are  some  countries  where  the  weather  is 
warm  then.    What  do  the  swallows  do  ?    They  fly  away 
to  warmer  countries.    When  do  they  do  this?     When 
our  winter  is  coming.    And  when  do  they  come  back  to 
us  ?    When  the  warm  weather  is  coming  again.     Do  you 
not  think  it  is  very  wonderful  that  these  little  birds  nnd 
their  way  back  to  us  from  countries  such  a  long  way  off 
beyond  Uie  wide  sea  ?    And  you  must  remember  that  they 
not  only  come  back  to  the  same  country,  but  to  the  same 
place  where  they  left  their  nest;  and  should  they  find 
the  nest  gone  they  seem  to  be  very  sorry  and  in  great 
trouble.     I  hope  you  will  not  be  unkind  when  you  see  a 
swallow's  nest  and  knock  it  down.    Would  you  like  to 
know  something  about  the  swallow's  nest  ?  It  is  generally 
made  of  mud  or  c]^y,  something  the  shape  of  a  cup,  and 
it  is  lined  inside  with  soft  grass,  feathers,  wool,  and  other 
thini^     Why  does  the  swallow  put  these  soft  things 
inade  its  nest  ?    To  make  it  soft  and  warm.    Why  does 
it  want  it  soft  and  warm  ?    It  lays  its  eggs  in  the  nest, 
and  sts  on  them  and  keeps  them  warm  until  the  little 
birds  come  out  of  the  shell.     These  little  birds  have 
hardly  any  feathers  and  cannot  fly ;  so  you  see  they  want 
a  nice  warm  house  to  live  in.  When  these  young  birds  grow 
up  they  will  then  make  nests  for  themselves.    (It  would 
be  well  for  the  teacher  to  have  a  good  model  of  a  nest.) 
Have  you  ever  seen  a  swallow's  nest  ?    Where  did  you 
see  it?    Under  the  roof  of  a  house.    Yes,  the  swallow 
likes  to  build  its  nest  there.      Sometimes  the  swallow 
builds  its  nest  in  the  chimney.    Why  does  not  the  nest 
get  smoked?    Because  in  the  warm  weather  we  do  not 
have  fires  in  the  grate,  and  therefore  there  is  no  smoke  to 
go  through  the  chimney. 

III.  Summary. — ^This  should  be  written  on  the  black- 
board as  the  lesson  proceeds,  and  should  afterwards  be 
copied  by  the  children  or  written  fh>m  memory. 

The  swallow  hab  a  long  slender  body,  which  is  covered 
with  thick,  soft,  smooth,  glossy  feathers. 
Its  wings  are  very  long  and  strong. 
Its  tail  is  broad  and  forked,  and  of  a  black  colour. 
It  has  a  wide  mouth  covered  with  something  sticky. 
Its  claws  are  long  and  curved. 

The  swallow  lives  on  insects  and  small  flies,  which  it 
catches' while  flying. 

LESSON— SPONGE. 

Class— Children  over  Six. 

Apparatus  z — Piece  of  sponge;  basin  of  water;  a  piece 

of  wood. 

I.  Qualities, — A  piece  of  sponge  to  be  placed  before 
the  children,  who  should  be  asked  what  it  is.  What 
can  you  tell  me  about  the  sponge  ?  It  is  of  a  brown 
colour ;  it  is  full  of  little  holes.  Do  you  know  what  we 
call  these  little  holes?  Yes,  they  are  called  pores.  Can 
you  tell  me  anything  else  that  is  full  of  pores  ?  What 
do  we  say  of  all  these  things  ?  They  arc  porous.  The 
children  should  repeat, '  Sponge  is  porous.' 


Now  tell  me  what  I  have  done.  Put  the  sponge  into 
some  water.  When  I  lift  the  sponge  out  of  the  basin, 
what  do  you  notice?  The  basin  is  empty.  Where  is 
the  water?'  In  the  sponge.  What  does  the  sponge  do 
when  you  put  it  into  the  water  ?  Soaks  it  up.  Name 
some  other  things  that  will  soak  up  water?  Blotting- 
paper,  flannel,  bread,  etc.  What  do  we  say  of  all  these 
things  because  they  soak  up  water?  They  are  ab- 
sorbent. The  class  should  now  repeat,  'Sponge  is 
absorbent' 

Now,  when  I  squeeze  the  sponge,  what  happens? 
The  water  runs  out  into  the  basin  again.  Mary,  will 
you  come  here  and  feel  this  sponge  ?  Now  put  it  into  the 
water  again.  Now  take  it  and  hold  it  up.  What 
difference  do  you  notice?  It  is  much  heavier.  What 
makes  it  so  heavy  ?  The  water  it  has  soaked  up.  How 
does  the  sponge  feel  ?  Soft.  Does  it  always  feel  soft 
like  this  ?  No,  if  you  let  the  sponge  get  dry,  it  gets  hard, 
but  you  can  very  soon  make  it  soft  again.  Do  you 
know  how  ?    Yes,  by  putting  it  in  some  wa^er. 

What  have  I  in  my  hand  ?  A  piece  of  sponge.  And 
in  this  hand  ?  A  piece  of  wood.  You  see  they  are  both 
the  same  size  ?  The  teacher  taking  up  the  sponge,  and 
squeezing  it  in  her  hand,  says«  What  can  you  tell  me 
about  the  size  of  the  sponge  now?  It  is  very  much 
smaller.  The  teacher  taking  up  the  wood,  and  squeezing 
it  in  her  hand,  says.  What  am  I  doing  now  ?  Saueezing 
the  wood.  What  can  you  say  about  the  size  otit  ?  It 
is  not  altered.  You  cannot  make  it  small  like  vou  can 
sponge.  Now  look  at  the  sponge  again.  What  happens 
directly  I  open  my  hand  ?  The  sponge  springs  bacx  to 
its  large  size  again.  Do  you  know  anything  else  like  this  ? 
What  is  this?  Elastic.  What  have  I  done  to  it  ?  Stretched 
if.  When  I  leave  go  what  happens  ?  It  returns  to  its  place. 
You  see  that  is  like  the  sponge,  only  you  press  the 
sponge,  and  you  stretch  the  elastic  ;  but  in  what  are  they 
alike  ?  Directly  you  leave  them  go  they  return  to  their 
proper  size  again.  Do  you  know  what  we  say  of  those 
things  that  are  like  sponge  ?  We  say  they  are  elastic. 
The  children  should  now  repeat,  '  Sponge  is  elastic' 

II.  Uses.^'SoWf  children,  for  what  do  we  use  sponge? 
For  washing  ourselves.  Why  do  we  like  sponge  to  wash 
with  ?  Because  it  is  so  soft,  and  takes  up  a  lot  of  water. 
Have  you  ever  seen  sponge  used  for  an>  thing  else  ?  Yes, 
you  may  sometimes  see  men  cleaning  cabs,  carts,  and 
carriages  with  sponge,  and.  your  mother  also  uses  it  to 
clean  windows.  Is  this  sponge  like  that  we  use  to  wash 
ourselves  with  ?  No^  it  is  not  so  soft,  and  it  is  coarse  ; 
you  would  not  like  to  use  it  for  washing  your  face. 

III.  Where  found, — Children  to  be  asked  if  they  know 
where  sponge  is  found.  If  they  do  not  know,  tell  them 
it  is  found  in  the  sea,  growing  on  rocks  and  plants.  Men 
go  into  the  sea  and  pick  the  sponge  from  the  rocks.  Would 
you  like  to  go  under  the  water  to  get  the  sponge?  No, 
if  you  were  to  try  to  do  it,  you  would  be  drowned.  The 
men  who  go  down  have  something  on  them,  so  that  they 
can  breathe  under  the  water.  They  are  called  divers. 
They  do  not  stop  under  the  water  long.  They  go  down 
and  come  up  veiy  quickly  again  with  some  sponge  ;  then 
they  go  do«rn  again  for  some  more. 

IV.  Summary. — This  should  be  written  on  the  black- 
board as  the  lesson  proceeds  : — 

Sponge  is  of  a  brown  colour ;  it  is  porous,  absorbent^ 
soft,  and  elastic. 

Sponge  is  useful  for  washing  ourselves ;  it  is  also  used 
to  waih  windows,  cabs,  carriages,  etc. 

Sponge  is  found  in  the  sea. 

LESSON— HOW  CHILDREN  MAY  BE  USEFUL. 

Class — The  Babies. 

Now,  children,  I  want  you  to  think  about  what  you  do 
all  day,  and  then  we  will  try  and  find  out  in  how  many 
ways  you  can  help  your  mother.  What  are  you  doing 
all  night?  We  are  sleeping.  Can  you  do  anything  to 
help  your  mother  then  ?  No.  When  do  you  wake  up  ? 
In  the  morning.    There  is  a  little  boy  who  says  he  woke 
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up  in  the  night.  Do  you  always  wake  up  in  the  night  ? 
No,  only  sometimes.  Now,  there  is  something  you  can 
do  to  help  your  mother  directly  you  wake  up  in  the 
morning.  Cannot  you  tell  me?  Some  little  children 
wake  up  very  early,  long  before  their  mothers  and  fathers. 
These  little  boys  and  girls  begin  to  play,  and  call  out 
very  loudly,  and  make  such  a  great  noise,  that  they  wake 
their  parents,  who  want  to  sleep.  Can  you  tell  me  why 
they  want  to  sleep?  Because  they  are  tired.  Why  are 
your  mother  and  father  so  tired?  Because  they  have 
to  work  so  hard.  So  you  see  you  ought  not  to  wake 
them.  Then  the  noise  often  wakes  up  the  little  baby, 
and  then  what  does  your  mother  have  to  do?  Get  up 
and  nurse  it  until  it  goes  to  sleep  again.  Tell  me,  then, 
how  you  can  help  your  mother  in  the  morning  when 
you  first  wake  up  ?  Yes,  that  is  right  ;  you  must  lie  quite 
still,  and  not  make  any  noise  until  your  mother  tells  you 
it  is  time  to  get  up.  Then  she  will  think  you  are  very  good 
for  being  so  quiet.  The  children  should  then  repeat,  *  We 
help  our  mother  when  we  lie  still,  and  do  not  make  any 
noise.' 

When  your  mother  says  *  Get  up,'  what  will  you  do  ? 
Jump  out  of  bed  directly,  and  try  to  dress  oursdves. 
There  are  some  little  boys,  and  girls  too,  who  do  not  get 
up  directly  they  are  told.  Some  like  to  sleep  a  little 
longer,  and  some  like  to  play  in  bed  instead  of  getting 
up.  Well,  their  mother  calls  them  once,  then  she 
has  to  come  again,  and  sometimes  again  and  again 
before  these  little  boys  get  up.  What  docs  your 
mother  have  to  do  in  the  morning?  Light  the 
fire  and  get  the  breakfast  ready.  Well,  you  see 
she  has  plenty  to  do,  and  yet  some  little  children 
will  make  her  leave  off  her  work  several  times  to  call 
them  to  get  up.  Is  that  the  way  to  help  their  mother? 
No,  it  makes  her  work  much  harder.  Who  can  tell 
me  how  you  could  help  her  instead  of  giving  her  more 
work  to  do  ?  By  getting  up  directly  mother  tells  us,  and 
trying  to  dress  ourselves.  Yes,  some  of  you  can  quite 
dress  yourselves,  but  some  can  only  put  some  of  your 
clothes  on.  Those  who  cannot  dress  themselves  should 
let  their  brother  or  sister  dress  them.  The  children 
should  then  repeat,  *  We  can  help  our  mother  by  getting 
out  of  bed  directly  she  calls  us,  and  getting  ourselves 
dressed.' 

When  you  are  dressed  you  can  do  ever  so  many  things 
to  help  your  mother.  First,  you  must  remember  that  you 
always  help  mo^t  if  you  do  what  you  are  told  at  once,  and 
do  not  want  your  mother  to  tell  you  to  do  the  same  thing 
over  and  over  again.  Then,  perhaps  your  mother  may ' 
want  something  that  is  upstairs.  What  can  you  do? 
We  can  run  and  fetch  it  for  her. 

When  your  mother  is  so  busy  she  cannot  very  well  look 
after  baby,  can  you  tell  me  how  you  can  help  her  ?  We 
can  play  with  baby  and  make  it  laugh,  and  baby  likes 
this  and  will  not  cry.  What  does  your  mother  have  to 
do  when  baby  cries  ?  She  has  to  nurse  it.  The  children 
should  then  repeat, '  We  help  our  mother  when  we  play 
with  the  baby  and  keep  it  from  crying.' 

Now,  when  your  mothers  get  you  ready  for  school,  they 
make  you  clean  and  put  on  clean  pinafores,  and  try  to 
make  you  look  nice  and  tidy.  Sometimes  when  little 
boys  and  girls  are  ready  for  school,  they  go  into  the 
^rden  or  into  the  street  and  make  themselves  very  dirty. 
What  do  their  mothers  have  to  do  then  ?  Make  them 
clean  again.  Is  that  helping  their  mothers  ?  No  ;  their 
mothers  have  to  do  all  the  work  over  again.  And  what 
must  they  do  with  the  dirty  pinafores  ?  They  have  to  wash 
them.  Now  tell  me  then  how  you  can  help  your  mothers  ? 
By  keeping  ourselves  clean  when  we  are  waiting  to  go  to 
school.  The  children  should  then  repeat, '  We  help  our 
mothers  by  keeping  ourselves  clean.' 

Can  you  always  keep  yourselves  clean  ?  You  cannot 
help  getting  dirty  sometimes,  and  your  mothers  are  not 
cross  with  you  then.  After  you  have  been  in  school  all 
day  and  have  been  playing,  they  expect  to  find  you  mant 
washing  and  that  your  pinafores  are  dirty.  It  is  only 
when  you  do  something  that  you  ought  not  to  do  and  so 
get  dirty,  that  your  mothers  are  cross  with  ycu. 


I  dare  say  you  will  be  able  to  do  a  great  many  other 
things  to  help  your  mothers  when  you  are  at  home,  but 
you  must  remember  that  you  never  help  your  mother  if 
you  are  cross  with  one  another,  because  that  only  makes 
her  feel  unhappy.  Really  the  best  way  for  little  children 
to  be  useful,  is  for  them  to  play  with  one  another  quietly, 
and  to  do  what  they  are  told  directly. 

LESSON-BEES. 
Class— Children  over  Six. 

Apparatus  : — Specimens  of  bees  ;  lan^e  drawings  showing 
the  structure  ;  some  honeycomb^  wax. 

I.  Description,— T\i^  specimens  and  drawings  should 
be  shown  to  the  children,  i*ho  would  then  readily  recog- 
nise that  the  bee  is  divided  into  three  parts,  viz.  :  The 
head,  the  chest,  and  the  abdomen  or  stomach.  The 
children  should  then  be  exercised  in  pointing  out  the 
different  parts. 

Now  look  at  the  head  of  the  bee  ;  what  can  you  see 
there  ?  Two  large  eyes  and  someihing  sticking  out  near 
its  mouth.  Yes,  this  is  called  its  trunk.  What  animal 
do  you  know  that  has  a  trunk  ?  The  elephant.  Yes,  but 
there  is  a  little  insect  you  see  flying  about  the  window  in 
the  warm  weather  that  has  a  trunk;  what  is  its  name? 
The  fly.  Yes,  if  )ou  look  at  a  fly  oa  a  piece  of  sugar, 
you  will  see  that  it  stretches  or  puts  out  its  trunk  to  the 
sugar.  For  what  does  it  do  this?  To  eat  the  sugar. 
Yes,  and  the  bee  uses  its  trunk  just  in  the  same  way. 
Look  at  the  body  of  the  bee,  and  tell  me  what  you  notice. 
A  great  number  of  short  hairs.  How  many  legs  has  the 
bee?  It  has  six.  Now  look  very  carefully  at  the  back 
one  and  you  will  see  theie  is  a  smooth  hollow  with  thick 
hairs  round  it.  This  is  called  the  basket.  For  what  do 
you  use  baskets?  Well,  the  bee  uses  it  to  carry  the  dust 
in.  This  dust  is  obtained  from  the  flowers  and  forms  the 
wax.  Now  look  at  the  back  part  of  the  bee.  Can  you 
teU  me  an)thin«x  about  it?  Yes,  it  has  a  sting  there. 
What  must  you  do  when  you  see  a  bee?  Keep  out  of  its 
way,  and  not  play  with  iL  Why  ?  Because  it  might 
sting  you.  Yes.  and  the  sting  of  the  bee  is  likely  to  make 
you  vtry  ill.  Do  you  knf>w  why  ?  Because  it  is  poison- 
ous.    It  is  in  this  ».art  of  the  bee  that  the  honey  is  made. 

II.  Habits, — Who  has  ever  seen  a  bee?  What  was  it 
doing?  Flying  about  from  flower  to  flower.  What  does 
it  do  while  on  the  flower  ?  Yes,  you  see  it  puts  its  trunk 
right  into  the  flower  and  gets  something  out  Do  you 
know  what  that  is  ?  Yes,  honey.  Where  does  the  bee 
take  the  honey?  To  its  home.  What  do  we  call  its 
home  ?  The  hive.  See  what  I  have  here,  do  you  know 
what  it  is  ?  This  is  what  the  bees  make  to  put  the  honey 
in.  The  young  bees  are  also  put  in  little  spaces  like 
these.  We  call  each  of  these  little  spaces  a  cell.  It  is 
all  called  the  honeycomb.  Do  you  know  of  what  it  is 
made  ?  Yes,  of  wax.  This  wax  is  the  dust  of  the  flowers. 
Do  you  remember  the  little  basket  oh  the  bee's  leg  I 
showed  you  ?  This  dust  or  pollen  of  the  flower  falls  on 
the  bee's  body.  He  rubs  it  with  his  legs  and  it  falls  into 
the  basket,  and  in  this  way  he  carries  it  home.  Do  you 
know  why  the  bees  want  to  put  away  the  honey  ?  They 
cannot  get  honey  in  the  winter.  So  you  see  if  they  did 
not  take  care  of  some,  they  would  have  no  food,  s*nd  then 
what  would  happen  to  them?  Why  cannot  they  get 
honey  in  the  winter  ?  Because  there  are  not  many  flowers, 
and  it  is  too  cold  for  the  bees. 

There  are  three  kinds  of  bees  in  a  hive — The  queen,  the 
working  bee,  and  the  drone. 

The  queen  bee  is  the  largest  one  and  is  the  mother, 
and  lays  eggs  from  which  the  young  bees  come.  The 
other  bees  wait  on  her  and  bring  her  food. 

The  working  bees  are  small  and  do  all  the  work.  They 
are  always  very  busy. 

The  drones  are  the  lazy  bees.  They  never  do  any 
work.  Which  should  you  try  to  be  like,  the  working  bee 
or  the  drone  ? 

III.  Su fnmary, —Thxs  should  be  written  on  the  board 
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as  the  lesson  proceeds,  and  afcerwards  written  from 
memory  by  the  children. 

The  bee  is  divided  into  three  parts — head,  chest,  and 
abdomen. 

It  has  two  large  eyes  and  a  trunk. 

Its  body  is  covered  with  short  hairs,  which  catch  the 
pollen. 

It  has  six  legs,  three  on  each  side,  and  on  the  hind  one 
there  is  a  hollow  place  called  the  basket. 

Bees  give  us  wax  and  honey,  which  they  get  from 
flowers. 

There  are  three  kinds  of  bees — the  queen,  the  working 
bees,  and  the  drones.    They  all  live  in  the  hive. 

(To  he  continued,) 


\Tki  Editor  respectfully  solicits  contributions — alio/ which  will 
it  regarded  as  strictly  private — to  this  column.  For  obvious 
riascns^  it  cannot  be  stated  in  which  district  the  questions  have 

Arithmetic. 


(1) 

507 
68 

9 
70 

836 
1490 


STANDARD  I. —  DICTATED. 

(2)  (3) 

36  504 

714  297 

80  

605  207 

1443 

STANDARD  II. — DICTATED. 


(4) 

617 
298 


(I) 
801 

109 

692 


(2) 
6395 

395 


(3) 
12)47344 


2526205 


STANDARD   III. 


3945—4 


(i)  Divide  nine  hundred  thousand  and  one  by 
eighteen.  Ans.  50,000 — i. 

(2)  ;^567  i8s.  6Jd  +  ^4Q2o  6s.  10^+^51,783 
19s.  ii^d. +  ;^2  202  16s.  o4d.4-;£2867  15s.  7id.; 
^given  in  words.)  Ans.  ^1^62,342  17s.  od. 

(3)  How  many  score  sheep  are  there  in  six  and  a 
haif  thousand  ?  Ans.  325. 

(4)  A  man  paid  15s.  6d.  out  of  his  week's  wage,  and 
then  had  2  half-crowns,  3  florins,  and  5  sixpences  left ; 
find  his  week's  wage.  Ans.  £^\  9s. 

STANDARD  IV. 

(1)  Divide  ;j^59»366  15s.  6d.  by  97. 

Ans.  ^612  OS.  6|d., — 45. 

(2)  Subtract  4s.  io|d.  from  ;£io69  los.,  then  bring 
the  remainder  to  halfpence.  Ans.  5 131 243. 

(3)  Reduce  7  miles  i  yard  to  feet. 

Ans,  36,963  feet. 

(4)  A  certain  house  had  6  windows  in  it,  every 
window  had  12  panes  of  glass  in  it,  and  each  pane 
contained  72  square  inches.  How  many  square  feet 
were  there  in  all  the  windows  ? 

Ans   36  square  feet 


STANDARD   V. 

(i)  If  15  men's  wages  amount  to  ^^19  3s.  lod.  in 
one  week,  how  many  men  could  I  pay  out  of  ^287 
1 7s.  6d.  for  one  week  at  the  same  rate  ? 

Ans.  225  men. 

(2)  f  +  i+i^-S.  Ans.  jV- 

(3)  WTiat  would  I  fur.  13  po.  5J  ft.  cost  at  ^108 
per  mile?  Ans.  ^18. 

(4)  If  4800  cart-loads  of  coal  are  sent  from  a  col- 
liery, how  much  is  it  worth  at  7s.  6d.  a  ton,  each  load 
containing  16  cwt.  ?  Ans.  ;£'i44o. 

STANDARD   VI. 

(i)  A  lady  spent  i  of  her  money  in  one  shop,  \  in 
another,  and  had  £J^  15s.  left.  How  much  had  she 
at  first?  Ans.  ;^io. 

(2)  Subtract  ^  +  ^  +  f  +  it  ^^om  1 5  J  -  47^- 

Ans.  8 14 J. 

(3)  If  a  family  of  18  persons  spend  ^240  in  8 
months,  how  much  will  a  family  of  48  persons  spend 
in  16  months  at  the  same  rate  ? 

Ans.  ^1280. 

(4)  If  I  lodge  ^360  in  a  bank,  how  long  must  I 
let  it  lie  there  at  3  per  cent,  to  gain  ;^37  i6s.  ? 

Ans.  3i  years. 

STANDARD   VII. 

(i)  Find  the  cost  of  insuring  a  cargo  worth  ^£^5000 
at  ;£'3  13s.  4d.  per  cent.  Ans.  ;^i83  6s.  8d. 

(2)  By  selling  a  horse  for  50  guineas  a  dealer  gains 
5  per  cent.     What  did  the  horse  cost  him  ? 

Ans.  ;^5o. 

(3)  Find  the  discount  on  ;^564  paid  3]  years  be- 
fore due,  at  5  per  cent.,  simple  interest, 

Ans.  ;^84. 

(4)  If  the  P.  W.  of  a  sum  of  money  due  8  months 
hence  at  5  per  cent,  be  ;;^25o,  what  is  the  complete 
bill  ?  Ans.  £2^2^  6s.  8d. 


Adley  (J.)  and  Co.— 

The  Elementary  Singing  Master  on  the  Letter- Note  Method. 

By  D.  Colville. 
Letter- Note  School  Music.     By  D.  Colville. 
The  Letter- Note  Vocalist.     Nos.  I  to  12. 

Bell  (Q.)  and  Sons— 

Code    Standard    English    Grammar.      Part'  IV.     By  C.  P. 

Mason,  B.A. 
Italian  Primer,  with  Exercises.     By  Rev.  A.  C.  Claplin,  M.A. 
German   Primer,  with    Exercises.    By  Rev.  A.  C.  Claplin, 

M.A.     • 

Blackie  and  Son- 
Elementary  Text  Book  of  Physics.    By  J.  D.  Evereth,  M.  A., 

etc. 
Principles  of  Agriculture.     Book  III. 
Magnetism  and  Electricity.     Part  II. 
Botany.     Part  III. 

The  Good-Natured  Man.     By  Goldsmith. 
Home  Lesson  Books.     First  and  Second  Hi.<t>rical  T'caders. 
Simple  Lessons  in  Flower  Painting.     Nos.  i,  2, 3,  and  4.     By 

Vere  Foster. 

Chambers  (W.  and  RH 

Elementary  Science  Reader.     By  C.  McRae,  M.A. 
Select  Poems.     By  Mrs.  He  mans. 
Milton's  *  Comus.' 
Campbell's  Select  Poems. 
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am  (Q.)  and  Sons— 

Giirs  New  Music  for  the  Code  1883.     By  R.  H.  McCartney. 
Parts  L,  II.,  and  III. 

Hesrwood  (John)— 

A  Manual  of  Elementary  Drill.     By  Ed.  T.  Hunt. 

John  Heywood's  Home  Lesson  Book  for  Standard  VII.     By 

A.  Gardiner. 
Selections  of  Beautiful  Poetry  for  Standards  IV.,  V.,  and  VI. 

By  J.  S.  Horn. 
The  Child's  Bible  Expositor.     By  S.  E.  Scholes. 

Isbister  (W.),  Limited— 
The  London  Arithmetic  Test  Cards  for  Standards  III.,  IV.,  V. , 
andVL 

Johnstone,  Hunter,  and  Oo.— 
The  Stocking  Knitter's  Manual.    By  Mrs.  G.  Cupples, 

Kesran  Paul,  Trench,  and  Co.— 

Education  and  Educators.     By  David  Kay,  F.R.G.S. 

Letts^  Son,  and  Co.— 
Letts's  Illustrated  Household  Magazine.    Part  XII.  February. 

lionfirmans  and  Co.— 

Longman's  Magazine.    No.  16.     February. 

Kev  to  Manual  of  Short  Methods  in  Arithmetic.    By  Rev.  J. 

Hunter,  M.A. 
Sundry  Attacks  on  Private  Schools.     By  R.  W.  Hiley,  M.A. 

Murray  (John)— 
The  Student's  Hume.    Parts  I.,  II.,  and  III. 

Murby  (T.)— 
The  Principles  of  Hygiene.    By  A.  Carey,  F.R.G.S. 

Nelson  (T.)  and  Sons— 
The  New  Royal  Readers  for  Standards  I.  and  II. 

Relfe  Bros.— 

Bookkeeping  by  Double  Entry.     By  James  Collier,  B.  A, 
Simpkin,  Marshall,  and  Co.—      1 
Our  Schools  and  Colleges.     Vol.  I.,  Boys;  VoL  II. y  Girls. 
By  Captain  F.  S.  Dumaresq  de  Carteret- Bisson. 

Smith,  Blder,  and  Co.— 

The  Comhill  Magazine.     No.  8,  February. 

Swan  Sonnenscheln  and  Co.— 

Seeing  and  Thinking.    By  Schaible  and  Althaus. 

Stanford  (E.)— 

Facts  Around  Us.     By  C.  Lloyd  Morgan,  F.G.S. 

The  Wesleyan  Methodist  Sunday-School  Union- 
Luther  Miller's  Ambition.     By  L.  Montfort. 
Two  Saxon  Maidens.     By  Eliza  Kerr. 
Carols  for  Christmas  Services. 
The  Promised  Land.-  By  T.  Austin.    (Sol-fa.) 
The  Promised  Land.    By  T.  Austin.     (Staff.) 

The  National  Society's  Depository- 
Sight  Singing  for  Schools. 

Unwin  (T.  Pisher)— 
Industrial  Curiosities.    By  A.  A.  Japp,  LL.D. 
Stops ;  or.  How  to  Punauate.    By  Paul  AUardyce. 

"Ward,  Lock,  and  Co.— 

The  Universal  Instructor.    Part  XL.     February. 

a 


The  New  Royal  Readers.  Standards  I.  and  II. 
London :  T.  Nelson  and  Sons. 

These  new  reading  b<K>ks  have  been  issued  with  a  view 
to  meet  the  very  latest  requirements  of  the  ever-changing 
Code.gom*** 

The  editors  and  publishers  have,  apparently^ vied  with 
each  other  to  produce  a  series  of  readers  of  exceptional 
merit.  Everything  has  been  admirably  done.  New 
lessons,  carenilly  graduated  ;  new  illustrations  of  rare 
artistic  and  educational  value  ;  faultless  models  of  writing 
copies  (white  on  black  ground)  ;  and  a  series  of  '  helps ' 
adequate  enough  to  satisfy  the  most  fastidious  teacher  or 
the  dullest  scholar,  all  combine  to  stamp  these  readers 
as  amongs  the  very  best  yet  issued.  Happy  the  child 
who  treads  this  '  New'  royal  road  to  learning. 


The  Student's  Hume  in  Three  Parts.  Part  L— 
From  the  Earliest  Period  to  the  death  of  Richard 
III.  j  Part  II.— Henry  VII.  to  the  Revolution ; 
Part  IIL— From  1688  to  the  Treaty  ot  Berlin. 
London :  John  Murray, 
To  criticise  this  well-known  standard  work  would  be  a 

waste  of  time.    We,  therefore,  simply  call  attention  to 

this  new,  cheap,  and  convenient  edition,  in  three  volumes. 

Pupil-teachers   and  students    in  training  are  specially 

indebted  to  Mr.  Murray  for  this  timely  issue. 

# 
Comhill  Magazine.    February,  1884. 

This  excellent  magazine  maintains  its  high  reputation. 
Mr.  Payn's  'Literary  Reminiscences'  are  delightful. 
They,  alone,  are  well  worth  the  modest  sixpence,  charged 
for  this  capital  periodical. 

Common  Things  and  Elementary  Science  in 
the  form  of  Object  Lessons.  By  J.  Hassell, 
A.K.C.  London.  Blackie  and  Son. 
This  is  a  most  complete  handbook  of  object  lessons. 
The  author  has  occupied  not  less  than  384  pp.,  in  which  a 
very  wide  array  of  topics  are  subjected  to  very  exhaustive 
treatment  Each  of  the  hundred  and  fifty-three  chapters 
allows  of  subdivision,  in  some  cases  into  two,  in  other 
cases  into  at  least  a  dozen  separate  lessons.  These  are 
well  arranged,  fully  illustrated,  and  accompanied  by  valu- 
able hints  as  to  method.  Every  page  in  this  book  im- 
presses the  reader  with  the  very  thorough  treatment  the 
various  topics  have  received.  The  vast  accumulation  of 
facts  and  the  advanced  character  of  some  of  the  lessons 
will  constitute  a  difficulty  unless  careful  and  judicious 
selection  accompany  its  use.  We  would  suggest  that 
such  topics  as  the  consideration  of  the  solar  sur^ce,  with 
its  spots  and  facula,  and  the  theories  based  upon  their 
various  appearances,  are  beyond  the  range  of  elementary 
science  as  a  class  subject 

In  placing  the  book  in  the  hands  of  any  teacher  whom 
we  might  influence,  we  would  say : — 
(i)  Here  you  will  find  all  the  material  necessary  for 
your  lesson,  and  more ;  make  a  careful  selection  ; 
and  use  the  illustration  given  in  the  text. 
(2)  Let  mental  growth  through  the  communication  ot 
this  information  have  your  first  care,  whilst  the 
practical  value  of  the  matter  given  is  not  lost  to 
view. 
With  these  precautions  we  know  of  no  better  collection 
of  lessons  for  use  by  young  teachers. 

Blackie's  School  Classics  :   Shakspere*s  *  Henry 
VIII.*  with  Notes.     Blackie  and  Son. 

Messrs  Blackie  here  offer  at  a  low  price  a  well-printed 
edition  of  *  Henry  VIII,*  bound  firmly  in  flexible  covers. 
A  special  feature  of  the  little  volume  is  found  in  a  genea- 
logical and  biographical  prefix,  which  will  greatly  help 
the  children,  into  whose  hands  it  is  put,  to  understand  the 
the  relations  and  actions  of  the  characters.  The  Notes  at 
the'  end  arc  also  useful,  being  sufficiently  full,  and  on  the 
whole  clear.  We  fear,  however,  that  the  vocabulary 
employed  in  the  notes  will  often  be  too  extensive  to  make 
it  safe  to  follow  the  advice  of  the  preface,  and  give  the 
children  the  book  to  study  themselves.  '  Aimed  to  prevent 
Papal  encroachment'  is  language  as  difficult  for  many 
boys  to  comprehend  as  several  of  the  poet's  passages 
which  are  explained.  Teachers  intending  to  adopt  a  play 
of  Shakspere  should  certainly  see  this  edition. 

French  Course.  First  Year.  By  Hector  Rey. 
London  and  Edinburgh :  W.  and  R.  Chambers. 
We  have  pleasure  in  commending  this  little  volume. 
Its  simplicity  in  style  and  arrangement  makes  it  a  very 
suitable  text- book  for  those  b^inning  to  study  the 
language,  and  the  connected  and  complete  way  in  which 
the  subject  is  treated  will  much  assist  the  learner  in 
acquiring  a  sore  foundation  for  after-studies.  The  print- 
ing is  excellent,  arid  in  other  respects  the  book  is  well 
adapted  for  school  use. 
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Chambers's  Historical  Readers.  Junior  English 
History  for  Standard  IV.     London  and   Edin- 
burgh :  W.  and  R.  Chambers. 
This  mder  giires  a  complete  survey  of  English  history 
from  the  first  landing  of  Caesar  to  the    present    day. 
Details  are,  of  course,  as  a  rule,  omitted,  but  those  im- 
portant features  which  are  enlarged  upon  are  treated  in  a 
bright  and  interesting  manner,  which  cannot  fail  to  bring 
the  book  into  favour  among  its  users.    The  illustrations 
and  maps  are  niunerous  and  good,  and  the  volume  seems 
adapted  in  every  way  for  the  use  of  Standard  IV. 

The  English  Constitution  and  Government. 
By  Sheldon  Amos,  M.A.     London  :  Longmans. 
The  dedication  of  this  volume  to  the  Emperor  of  Japan 
tells  us  it  was  originally  prepared  for  the  Conunissioners 
of  his  Imperial  Majesty  ;  and,  no  doubt,  the  public  owe 
a  good  deal  to  this  fact,  for  the  lucidity  and  thoroughness 
of  the  work.    The  author,  as  perhaps  the  leading  professor 
of  this  difficult  subject  in  our  midst,  was  no  doubt  appealed 
to,  to  assist  these  gentlemen  in  studying  our  nation  and 
her  customs,  etc.,  for  the  benefit  of  their  own  people,  who 
a  few  years  ago  began  to  make  such  important  changes 
in  their  government,  currency,  and,  in  fact,  manner  of  life. 
Had  this  book  been  prepared  for  Englishmen,  or  even 
English  boys,  we  strongly  expect  the  author  would  have 
taken  for  granted  as  already  known,  and  therefore .  un- 
necessary for  insertion,  many  things  which  we  find  clearly 
expressed  here.     Every  one  knows  that  to  answer  a  ques- 
tion  really  well,  we  must  assume  perfect  ienorance  on 
the  part  of  the  questioner  ;  and  we  feel  confident  that  it  is 
this  assumption — nay,  perhaps  conviction — of  ignorance  on 
the  part  of  these  foreigners  that  has  produced  this  really 
ahnost  £iult]ess  work.    Most  mathematicians  think  that 
everybody  understands  the  nature  of  the  impossible  pro- 
blem of '  squaring  a  circle,'  but  we  doubt  if  one  out  of  ten 
codd  even  tdl  us  what  the  problem  depends  on,  and  not 
three  times  that  number  even  what  it  is;  so,  too,  most  writers 
on  constitutional  history   would,  we  believe,  assume  a 
knowledge  of  many  things  which  are  carefully  explained  in 
tbe  book  before  tls,  and  omit  them  as  unnecessary.  At  the 
b^inaing  of  the  volume  there  are  careful  definitions  of 
SDch  terms  as  'constitution,'  'law,'  'executive,' and  'right,' 
vitich  ought  to  be  well  studied,  and  at  the  conclusion  there 
are  some  valuable  appendices,  giving  entire  translations  of 
the 'Magna  Charta,' '  Confirmatio  cartarum,'  etc.,  with 
copies  of  other  well-known  bulwarks  of  British  fireedom, 
bat  known  to  the  masses  in  very  littie  more  than  name. 
The  index  at  the  end  is  very  valuable,  being  exceptionally 
full    Every  schoolmaster  ought  to  nave  a  copy  of  the 
book,  as  he  would  find  it  an  invaluable  adjunct  to  every 
lesson  he  might  give  in  the  history  of  our  country. 

Longman's  Magazine.    February,  1884. 

This  is  an  exceptionally  good  number  of  this  well- 
known  magazine  Mr.  W.  Clark  Russell  continues  his 
admirable  sea  story,  entitled '  Jack's  Courtship  ;  a  Sailor's 
Yam  of  Love  and  Shipwreck.'  Among  the  other  con- 
tributors are  Richard  Jeffries,  D.  Christie  Murray,  the 
author  of  the  '  Recreations  of  a  Country  Parson,'  and 
Mrs.  Oliphant.  We  strongly  advise  our  readers  to  '  taJce 
in '  this  excellent  monthly. 

The  Standard  Author  Readers.  (Complete 
Series.)  London :  Griffith  and  Farraa 
We  are  sure  that  teachers— and  especially  infant 
teachers— will  thank  the  publishers  of  this  excellent 
series  of  reading-books.  It  is  without  a  doubt  one  of  the 
best  ever  produced,  either  for  elementary  or  secondary 
schools.  The  editor  has  been  singularly  successful  in 
placing  within  reach  of  the  young  some  of  the  purest 
gems  of  English  literature.  The  paper,  printing,  illustra- 
tions, and  binding  are  alike  excellent.  We  trust  that 
teachers,  before  finally  selecting  their  reading-books,  will 
send  for  a  full  prospectus  o'f  'The  Stanchird  Author 
Readers'  to  Messrs.  Griffith  and  Farran,  whom  we 
heartily  congratulate  on  the  publication  of  these  admir- 
able volumes. 


An  Explanatory  Arithmetic.  By  G.  Eastcott 
SpickemelL  London  :  Simpkin,  Marshall  and  Co. 

The  real  raison  cTitre  of  this  book  is,  we  confess,  some- 
what hard  to  find.  Few  schoolmasters  are  satisfied  with 
the  text-books  they  use ;  hence  the  enormous  multiplication 
of  these  elementary  treatises.  The  author,  nowever, 
promises  us  in  his  preface  such  an  amount  of  explana- 
tion that  a  master  will  be  scarcely  required.  If  the  end 
and  aim  of  arithmetic  were  to  enable  a  boy  to  pass  an 
examination,  and  to  perform  the  very  few  practical  ques- 
tions that  may  be  brought  before  him  in  life,  we  dare  say 
the  book  under  question  would  answer  the  purpose.  But 
our  children  go  to  school  to  be  educated,  and  arithmetic 
is  the  one  educational  subject,  above  all  others,  thdt  we 
expect  to  be  given  to  them  ;  and  we  very  much  fear  that 
if  any  one  were  to  try  and  learn  the  science  of  arithmetic 
from  this  little  book  he  would  neither  go  very  far,  nor  be 
lured  on  to  a  deeper  and  more  exhaustive  view  of  the 
subject.  Some  of  the  rules  are  g^ven  without  a  word  of 
explanation,  as  in  the  case  of  extracting  the  square 
and  cube  root ;  the  author  almost  implies  that  the  processes 
employed  are  not  able  to  be  understood  without  a  know- 
ledge of  algebra.  This,  we  contend,  is  not  the  case,  as 
a  picture  or  two  of  such  a  nature  as  the  author  himself 
has  given  us,  to  show  the  method  of  finding  the  side,  area, 
or  contents  of  a  rectangular  surface  or  solid,  would  explain 
them  both  immediately. 

The  examples  are  numerous,  and  seem  well  arranged  ; 
the  answers  being  printed  at  the  end  of  the  book. 

Johnston's  Standard  Wall-Map  of  the  Britis  h 
£mpire.  London :  A.  Johnston. 
We  have  pleasurein  directing  the  attention  of  teachers 
to  this  excellent  production,  the  importance  of  which  for 
everyday  educational  purposes  can  hardly  be  over-esti- 
mated. We  have  here  a  series  of  twenty-ei^^ht  maps,  em- 
bracing all  our  colonial  and/oreign  possessions,  from  the 
mile-long  Helgoland  to  the  immense  expanses  of  India, 
Australia,  and  British  North  America— each  map  nicely 
coloured  and  showing  as  much  detail  as  is  compatible 
with  clearness  and  efficacy  in  class  work.  There  is  pro- 
bably no  map — save  that  of  our  native  isles — ^\vhich  can 
show  a  greater  claim  to  be  displayed  on  the  walls  of  a 
British  school  than  one  of  the  British  Empire,  and  the 
map  now  under  consideration  has  so  many  good  points 
that  it  only  needs  to  be  known  to  be  properly  appreciated. 
It  is  remarkably  well  brought  up  to  date,  and  the  only 
improvement  we  can  suggest  is  that  some  means  of  com- 
paring the  relative  sizes  of  the  various  parts  of  the  world 
delineated  should  be  given,  either  by  simply  stating  the 
number  of  square  miles  under  British  rule  in  each  map,  or 
else  by  marking  off  a  square,  to  represent  the  area,  in  the 
top  right-hand  comer  of  each  compartment,  the  same 
scale  being  employed  in  each  case. 

Useful  Trees.  A  series  of  six,  mounted  and 
coloured.     London  :  A.  Johnston. 

This  series  comprises  the  Oak,  the  Elm,  the  Fir,  the 
Beech,  the  Ash,  and  the  Mahogany,  and  as  the  drawings 
are  well  done  and  effectively  coloured,  they  will  form 
very  valuable  adjuncts  to  the  object  lessons. 

The  size  of  each  card  is  21  inches  by  26  inches,  and  on 
the  back  is  printed  a  description  of  the  tree  represented. 
This  is  a  good  feature,  and  will  save  the  teacher  consider^ 
able  trouble  in  research. 

The  Proper  Psalms  for  Certain  Days.    With 
Notes  by  the  Rev.  J.  J.  Scott,  M.A.    London : 
National  Society's  Depository. 
We  have  pleasure  in  recommending  this  litUe  manual 
to  the  attention  of  those  of  our  readers  who  desire  to 
possess  an  interesting  explanatory  guide  to  the  due  under- 
standing of  this  part  of  the  Holy  Scriptures.     The  book 
has  evidently  been  prepared  with  great  care,  and  the 
copious  notes  and  remarks  are  thorough,  without  being 
too    erudite.    We  may    add  that  they  were  originally, 
delivered  and  published  as  part  of  a  course  of  Lectures  to 
Pupil  Teachers  in  the  diocese  of  Manchester. 
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Shakspcre's    'King  Henry    IV/    The  Second 

Part.     Prepared  and  annotated  for  school  use  by 

Charlotte  M.  Yonge.  London:  National  Society's 

Depository.^ 

Miss  Yonge's  undoubted  power  as  a  writer  of  good 

healthy  English,  exactly  fitted  for  English  children,  is  a 

guarantee  that  any  work,  such  as  the  one  now  before  us, 

which  has  been  prepared  by  her  for  school  use  will  afford 

litde  ground  for  complaint.    Nor  does  this  example  of 

her  work  fall  below  the  high  standard  we  should  naturally 

expect.     For  the  notes  are  carefully  adapted  for  youthful 

use,  the  book  is  printed  in  good  legible  type,  and  the 

Introduction  and  Simimary  of  the  play,  with  which  the 

volume  conmiences,  are  written  in  the  interesting,  effective 

style  so  characteristic  of  the  author  of  *The  Heir  of 

Redclyffe.' 

Third  Paragon  Reader :  Standard  III.  Man- 
chester and  London  :  John  Heywood. 
This  reader  upholds  the  high  character  of  those  of  the 
same  series  which  have  preceded  it.  The  subject-matter 
is  interesting,  and  the  language  throughout  seems  well 
adapted  to  the  capacities  of  the  Standard  for  which  it  is 
intended  The  pages  are  enlivened  with  some  wdl 
chosen  woodcuts,  and  the  book  has  been  carefully  at- 
tended to  in  the  matter  of  paper  and  binding. 

The  Parts  of  Speech.  By  William  B.  Irvine. 
Relfe  Brothers. 
This  is  a  useful  little  book  for  yotmg  children, 
illustrated  by  numerous  examples.  Towards  the  end 
of  the  book  the  analysis  of  the  simple  sentence  is 
given,  and  when  the  pupil  has  advanced  to  conjunctions 
the  different  subordinate  clauses  are  explained  in  an  easy 
and  lucid  manner.  The  manual  is  wonderfully  printed, 
and|  withal,  very  cheap. 


Guide  for  the  Pronunciation  of  the  French 
Language »     A  Synopsis  of  Appropriate  In- 
structions.   By    J.  G.    Rousseau,  Professor  of 
French    at    the    Forest    School,   Walthamstow. 
London  :  Dulau  and  Co. 
Although  we  do  not  believe  in  the  possibility  of  an 
English  person  acquiring  anything  like  a  good  pronun* 
ciation  of  French  words  from  written  instructions,  we  have 
pleasure   in   saying  that    the   guide  tabulated  by  M. 
Rousseau  seems  as  practical  as  any  we  have  come  across, 
and  in  the  absence  of  the  oral  instruction,  which  in  our 
opinion  is  absolutely  necessary,  may  perhaps  be  of  as 
much  assistance  as  such  written  instruction  can  be. 

Woods  and  Forests.  No.  2.  London:  W. 
Robinson. 
This  well  got-up  periodical  is,  we  believe,  the  first  which 
has  ever  been  brought  out  weekly,  at  least  in  England,  in 
connection  with  the  'tree-growing*  interest  Whether  there 
exists  a  sufficiently  numerous  clientHe  to  render  a  publi- 
cation of  this  sort  a  success  we  have  no  means  of  judging, 
nor  indeed  is  it  in  our  province  to  do  so.  Suffice  it  to 
say,  that^the  intrinsic  merits  of  Woods  and  Forests  deserve 
success,  and  the  paper  will,  from  the  sound  technical 
information  contained  in  its  columns  on  all  matters  con- 
nected with  forestry  and  arboriculture,  prove  a  weekly 
boon  to  those  interested  in  such  matters.  The  illustrations 
are  weU  up  to  the  mark. 


Errata. — By  inadvertence  two  errors  occurred  in  Mr. 
Winch's  '  M^  Scholarship  Answers,*  which  appeared  in  our 
last  month's  issue.  In  the  working  of  Question  2  in  the  Arith- 
metic Paper  (page  631)  the  number  of  oranges  has  been 
taken  as  350  instead  of  250  ;  and  in  Algebra,  Question  7  (page 
634),  the  ractors  of  jr*- jt-  12  should  be  (jt— 4)  (x  +  3)  instead  of 


APPROYED    EDUCATIONAL    WORKS. 

BY    J.     C.    CURTIS,     B.A., 

Principal  of  the  Training  College,  Borough  Road,  London  ;  and  one  of  the  Examiners  in  History  in  the  College  of  Preceptors. 


A  School  and  College  History  of  England, 

containing  copious  supplementary  Chapters  on  Religion, 
Constitutional  History,  Literature,  Commerce,  etc.    25th 
Thousand.    Price  5s.  6d. 
'  ExcelUnt.'-^i'l/ttMfrMr.        *  A  very  capital  school  History.' — Reader, 
'  A  most  admirable  general  narrative  is  given  of  politicu  events.' — Civil 
Service  Gazette. 

A  Short  Manual  of  English  History.    With 

Genealogical  Tables,     nth  Thousand.     Price  6d. 
'  One  of  the  best  summaries  of  Englisk  History  which  has  yet  been  pub- 
lished.'— EducatioHoi  Timet. 

Chronological     and    Genealogical    Tables, 

Illustrative  of  English  History,  nth  Edition.     Price  2s. 
'  The  most  sensible  and  useful  historiad  tables  we  are  acquainted  with.'— 
Museum. 

Outlines    of   English    History.    246th.  Thou- 
sand.   Price  6d. 

*  As  an  introduction  to  English  History  we  know  of  none  equal  to  it.' — 
Quarterly  JaumeU  of  Education. 

Outlines  of  Scripture   History.     45th  Thou- 
sand.   Price  6d. 

'  Coa«ise,  comprehensive,  and  well  Mir9MgtA..'— Church  emd  School  Gazette. 

An    English    Grammar  for   Schools.     With 

numerous  Exercises,  Examples  of  Parsing,  Analysis,  etc. 
1 6th  Thousand.     Price  is. 
*The  definitions  are  plain  and  eaact,  the  illustrative  passages  are  mainly 
dtftved  froB  our  standard  authorities,  and  the  explanatory  notes  are  most 
oiear  aad  foxcScA^'—Schoclmaster. 

Outlines  of  English  Grammar.    With  copious 

Exerciies.     215th  Thousand.     Price  6d. 
'  Reaarhebly  clear  in  its  defiaticas,  copious  in  its  facts,  and  rick  ia  the 
CMMiplttS  it  gives  for  exercise.' — Freetima. 


A  First  Book  of  Grammar   and  Analysis. 

With  Copious  Exercises  and  Questions  for  Examination. 
42nd  Thovsand.     Price  3d. 

*  A  handy  and  thoroughly  well  got-up  little  manual.'— »frA#/ArAr  Register. 

A   Manual  of  Grammatical  Analysis.    With 

Copious  Exercises  for  Analysis  and  Composition.     65th 
Thousand.     Price  6d. 
'  A  very  clear  and  excellent  manual.' — School  Board  Chronicle. 

A    Manual    of   Etymology.      17th    Thousand. 

Price  6d. 

*  Ably  executed.  The  notes  are  espacially  valuable.' — Educational  Reviev.'. 

Outlines  of  Geography.  16  ist  Thousand.  Price  6d. 

*  A  most  excellent  little  waMMa\,*-^ourt  Circular. 

A  First  Book  of  Geography.     With  Questions 

for  Examination.     12th  Thousand.     Price  3d. 
^  '  Comprehensive  and  reliable.    The  inforautioa  is  corrected  to  the  present 
time.' — Educational  Register. 

The  Geography  of  Great  Britain  and  Ireland. 

15th  Thousand.     Price  6d. 
'  An  ezceUent  little  treatise,  which  we  can  cordially  recomtaend  ;  it  is  faU, 
accurate,  and  concise.' — Educational  Reporter. 

The  Poetical  Reader.    125th  Thousand.   Price  is. 

'Just  such  a  selection  of  spirited,  genuine,  and  accredited  ballads  and 
pieces  as  we  should  wish  our  children  to  have  at  their  tongue's  end.' — Patriot. 

The  New  Poetical  Reader.   26th  Thousand,   is. 

*  We  congratulate  Mr.  Curtis  om.  having  made  so  good  a  selection.    It  i> 
sure  to  be  a  fisvourite  wherever  introduced.' — Natioual  Schcolmmster. 

The  Complete    Poetical   Reader.      Being  the 

Poetical   Reader  and  the   New   Poetical    Readar   in  one 
volume.     Extra  cloth,  gilt  lettered.     Price  2s. 
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EBTA-SIi^ISKCmX)      1840. 

CHURCH  OF  ENGLAND  LIFE  AND  FIRE  ASSURANCE  INSTITUTION, 

With  which  Is  Incorporated  the  Schoolmasters'  A  General  Mutual  Insurance  Society. 

9  A  10,   KINO  STKBBT,   OHBAPSIDB,   LONDON. 

SUBSCRIBED  CAPITAL)        BmfowarBd  by  BPECIAL  Act  of  P>rliaiiwnt-4  &  5  vie  "p.  'di-  (ONE    MILLION. 

Direotors: 

Chaihiah— WILLIAM   EMMEKS,  Eu. 
Ta-trn  Biooiia,  Eb).                         I  ThcRcv.  J.  HaiwabdI.Hahdcock.  1  TIk  Rev.  A.  Dalcasko  Robinson,  I  Hmbert  Tavloii.Sb]. 
ThiRer.  Canon  Caih.LL.D.              Col.  Thomas  E.  L.  Higginsoh.  U.A.  [D.C.L.    Johh  R.  Tihdali,  Eu. 

]o>;k  R.  EMCtiDDB,  Em).  I  RicHAiiD  NuoKKT.  E»q. [w.   F.  Skenb,  £*[.,  W.S..  LUD.,  I  li*  Vkoutb  cb  Valhir. 

SiDiB  AuDrcd  nuidcjnTaklc  on  the  ■tuiniMDi  »(  m  givcD  igc,  or  at  duih,  it  occiurini  pitnmaiy—tktu  ttmiimiiie  a  fnmiaim  /tr  eld  ■£>  ^Oi  as 
'PntfOBaa,  EVnau  crTPnpe*!!,  and  evetr  infornuiiDii  mi;  he  abuuned  oi  H.   M.   BASEiB,    Secretary. 

'.'  Special  aUowBOoeB  made  ttata  tbe  Proprietor^   Fund  in  aid  of  Premiums  on  both  Lift  and  Fire  AsBUTan<;ee 
eSbcted  by  Schoalnmsters  and  Scboolmiatreasee.  ,^_^ 


ILIFS'    HISTORICAL    READERS. 

eacbera,  intending  to  change  their  Books,  shonld  examine  and  adopt  these 
,eaders,  which  will  be  fonnd  to  produce  the  beat  and  highest  resnlte.  not 
oly  in  History  as  a  OUbb  Subject,  but  also,  by  developing  the  "intelligence  " 
I  the  children  and  thns  improving  "tbe  general  quality  of  the  work" 
Irt  109b),  their  use  will  go  far  towards  securing  the  highest  Merit  Grapt 
I  addition  to  the  highest  History  Grant. 

GEORQE  PHILIP  &  SON,  PUBLISHERS,  LONDON  &  LIVERPOOL. 


DARLOW  &  CO.'S 


LUNG  INVIGORATORS. 


IHFB07ED  ■■  1  PuCTI  UC  CITBATITB 
PATENT     IflflllllC  I  INC^F^I^CES 

TIl^st  AppUancts  art  recommtaded  ami  ustd  by  tkt  ProfissioH  for  the  Cure  of 
Gont  I   Asthma  ]   Chest  Weakness  I   Sore  Throat 

Sciatica  Rheumatism  Spinal  Affections     Heart  AfEbctions 

Lomba^        Bheumatic  Ch}Ut       Bronchitis  Liver  Complaint 

Neoralffia    |    Lunfir  Affections     I   Winter  Ooufh      |   General  Debility 
And  every  othei  foim  of  Nervous  and  Rheumatic  AJTectioo. 


TESTIMONIAI On  the  3rd  Oclcber,  1883,  the  Rev.  J.   Ch, 

you  be  good   enough  to  forward  one  of  your  Chest  Protectors?     J  have  worn  one  during  ,,i,    ^/.    -_j  ,_/,  -_-j, 

several  winter*  with  great  benefit.'  [Pamphlet  Post-free.  3/ .  J«  ,  m 

DARLOW  &  CO.,  448,  WEST  STRAND,  LONDON,  W.O. 


Snau.  Oaowa  Svo,  3«8  pp.,  St.  M. 

THE   HISTOEIOAl  SCHOOL  QEOSEAPHY. 

By  Dr.  C.  MORRISON,  M.A.,  F.R.Q.S. 


KIMDEII-QAIITEN  SCHOOLS. 


HALL'S  ELDST8AIED  FRENCH  TOY  BOOK 

NBW  EDITION,  BBVISED,  [  With  100  BngravinsTS,  Is.  and  Is.  4d. 


■Dr.  lldrrlHn'i  School  Ocognphy  mav  be  conildend  nite  ot  the  lieit 
GH^mpbicul  Text  Book*  HtMit  tor  Mnlor  clEiut.  pu^l  l*M!heri,  ud 

iht  Country.  The  ■nhjact  m»tl«r  I>  iel«tHl  witli  great  judmifnt,  the 
VTkngemEDla  arfi  ni^Dal  and  admirable,  the  ityle  It  persplcuouB  and 
altnctlve.  vtiUft  the  "  get  up  "  o[  the  hook  l>  uneomTnonly  neat  and 
□1.  Altogetber  tbe  Hiitcrloal  Seboot  QeoEraphy  poHeam  quallClea 
icnootMl  to  gecuns  lor  It  a  wide  c\rm]m.tioa.'—Tlu /tuIi  Bccti- 

I  better  work  could  b«  put  Into  tbe  buidi  of  yonns  penonl  wltb 
js  make  Ibeni  thoroughly  a«jiialnt*d  with  the  polltlca" 


Shiy  a«iiialnt*d  with  the  pofltTail  geoarapby 


ia  wia  bt  mt  ta  Prinrigali  on  reaia  0/  1/9  P.O.  (pciM 
A*t^er,  3B,  FimntayiK  Hood,  SUiic  !frvt'inj/Hm,  Lmiat. 
lAHDOXi  BIUPEIN,  UAREHILL  and  Co. 


BATEHAN,  26,  Paternoster  Sq.,  E.C. 


School  Books,  Stationery,  and  Apparatus. 

THOMAS  LAURIE,  31,  Paternoster  Row, 

Agent/or  tAe  Sdtita  and  Att  Drpartivnt  by  appeiittmejit, 

LAURIE'S   ARMY   SCHOOL   DESK, 

The  only  convertible  Desk  ever  adopted  by  the  War  OfEce. 


lil 
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(2IVIL  SERVICE  APPOINTMENTS. 

— Excise,  Cusioms,  Men  Clerks,  FemaU 
Clerks  in  G.  P.  O.,  London,  Male  and 
Female  Telegraphists,  Boy  Clerks,  etc. 

Country  Candidates  rapidly  prepared  through  the 
post  on  a  thoroughly  individual  system.  Fifty  suc- 
cesses secured  by  pupils  during  1883.  Prospectus, 
with  list  of  recent  successes,  Testimonials,  etc,  on 
application  to 

J.  EESFB.  F.aa.s.,  etc., 

Civil  Service  Academy,  Liverpool. 

TUITION  BY  CORRESPONDENCE. 
CBRTincATB  Examination, — Graduated  initnicuoo, 
nitabte  cxeiciies,  caidiil  coircctions,  and  ample  Bolutioos  aie 
provided  regularly  twice  a  week.  TTie  terms  are  cither  quajterly 
{fiom  10s,  per  quaRer]  ar  by  results  (from  £\  upwards),  accord- 
ing to  prdercDce.  Pupils  who  prefer  the  quarterly  anangemeat 
temit  the  fee  at  the  end  of  the  quarter ;  those  who  select  '  pay- 
ment by  result! '  receive  theii  instruction  gratuitously  tadtti  a 
fail  ii  iinirtd. 

Matriculation  [established  1871].— As  explained  in  recent 
advertisements,  this  is  practically  ihe  only  opportunity  of 
obtaining  suitable  and  snRident  instruction  &om  Tutors  who 
devote  their  whole  time  to  Ihe  work,  and  who  require  lu  pi^ 
mt^  ■whaintr  if  the  pupil  fails  after  two  attempts. 

Civil SKRviCB.—Sefiolaiship,  A.C.P.,  Diocesan,  Shorthand, 
P.T.  Papers,  Sdence,  Drawing,  Musical,  Medical,  L^al,  and 
all  other  branchesas  usual.  Terms,  quarterly  or  'by  r^ults,'  at 
the  option  of  the  pupil. 

Address,  Mr.  Jauis  Jinnincs,  Tuition  by  Conespondence 
Office,  Deptford,  London. 

ESTABLISHED  itsi. 

BIRKBECK  BANK.— Southampton  Buildings,  Chan- 
C«7  LuiB. 

CumDl  Acanntl  opsKd  accordiDg  to  Ihe  oinal  practice  of  other 
Bankm,  Hid  Idctch  illowed  on  tb*  miniiiinia  monihly  balucci  irha  not 
drmwn  beloT  jf  35.    Ho  comnduioc  chugcd  for  ke«puis  Accdudu. 

The  BiDk  alio  rtceivu  moDeT  oo  dijiiwl  u  Thrcs  pv  eenl.  loierot 

Tht  Bulk  DndcTUkq  Sw  it*  cmuncn;  free  of  charge,  Ihe  couody  of 
Deedi.  Wtidnn,  and  other  Secuiiliei  and  Valubka :  the  collcctioo  of  BDk 
otEichaoge,  Dividendt,  nod  Coopoiu ;  ud  Ihe  putthue  and  ule  of  Stocks 
and  Sham.        Lellen  of  Ciedil  and  Urcolat  Nolec  luued. 

A  Pamphlel,  wiih  full  partlculan,  on  appljcaiion. 

lUmnk,  laBo. FRANCIS  RAVEN SCRO FT.  Manager. 

Lunl  Racalpta 


Th*  Blrkbacli 


BullcSing   Soclaty*a  Ai 
exceed  Four  Mullona 
OW  TO   PURCHASE  A   HOUSE  FOR   TWO 

Gi;iNEAS  PER    MONT,     nth  iounaliale  Poueuion  and  m 
loPay.    Applyat  theOSaofcbcBiiKBicK  Building  Socim. 

OW  TO  PURCHASE  A  PLOT  OF  LAND  FOR 

.  FIVE  SHILLINGS  PER  MONTH,  with  iiiim«liate  pouenion, 
c  for  Boildinc  or  Gardening  poipoKi.  Ai^y  U  the  Oftce  ol  ibe  Buut- 
FaaaMOLDfLAND  Sociarr. 

eL  puDCBlan^^^^  rSvENSCROIT,  Hanacer. 


MURBrS   IMPERIAL   COPY  BOOKS. 


I    -BXCELLEHT.'  I 

These  enperior  Cop; 


I  '  IJSEXCBLLED.'  I 


a  ar«  rspidly  Onding  theb  way  into  all 
good  BcbooU, 

.. Kumbert  fiart  latdy  been  addad: — 

nit  and  lATge  Text. 


No.   M,  nit  and  Large  T 

Ho.    M,  Large  Hand  and 

No.  lal.  Olrfi-  FloHhtng  I 

.hlng  In  all  Hve nteen  numbi 


ibera    Price  2d.  etch 


'  BAHKRUPT  STOCK.' 

SCHOOL  DESK  MANUFACTURER, 

Having  purchased  the  Entire  Stock  of  Iroa  Standardi 

manufactured  by 

JOHN   aLEZTDSNNINa. 

Late  of  Chalk  Hin  Works,  trading  ondet  the  name  (rf 

COLMAN    d   QLENDENNINQ, 

IS   NOW   OFFERING   THE   CELEBRATED 

NORWICH    DESKS 

AT  GREATLY  REDUCED  PRICES. 


Tea  particnlan  apply  to  the  above,  at 
OR 

OnKE'S    PALACE   WORKS, 

NOBWIOH. 

maker  to  the  Birmingham  School  Board. 


Kow  raady. 
CHSKtCAL  TlBT'gB  FOB  ELEHENTABC  BTUDSKTB. 

HE¥  STLIiBDS  OP  THE  SCIEKCE  A  AST  DEPiBTKEIT. 

By  "WILLIAM  JOEL  KBUP,  T.O.S. 

Prln  One  BhllUog. 

BDIPXIN,  UABBEALL,  AND  00. 

EucUt  adapted  to  the  ByUabna.    All  re-aWDU  eipmaed  by  namii, 

at  well  ai  bj  fonaalK.    Biplautorv  Hot«  follow  the  TrntHm.    Bpedal 

TeiU  for  bitrlc  Add,  etc.,  etc.     Bpedmen  copy.  13  tUmpt,  of  the 

AnUior,  Copyhold  Hoiue,  Bedhlll.  Buirsy. 
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Crown  %vo,  cloth,  "js.  td. 

EDUCATION  AMD  EDUCATORS. 

By  DAVID  KAY,  F.R.G.S. 


London  :  KEGAN  PAUL,  TRENCH  AND  CO. 


CUTTING-OUT 

REDUCED  TO  A  HINIHUH. 


mnti,  idUi  p 


}f  proportion)  »([olred,  (eat  uhI  InebM  Dot  needad. 
nbirtd  by  dhlld«p.    Pull  loWmotlont  lor  Thr—  "— 

.terni,  18 ..     - 


i^iplj  to  mBB  OBOUT,  4,  Eowird  Street,  Poplir. 


THE  WESTMINSTER  SCHOOL  BOOK  DEPOT, 

136  ud  138,  HorsefeiTT  Bo«d,  London,  B.W. 


ir  Iltuitntcd  CiUlogus  ol  Bchoo] 


DEH  jind  deiHtoh. 
Ciulogii*  of  Sduwi  BUUonerv.  or  Html 
Fomlture,  poot-(r«e  on  bppllcKtlon  fj  Miuii 
ENGLISH    QRAUMAR,-L£BBONB   IN   EHQLIBH  GHIUUAII 

AHD  AVAlTBlS   OF   8ENTBNCE8, 

UipMd  U>  the  requlnmenti  ol  tta«  Now  Coda,  by  B.   GRKEHWoau, 

HocliiUlfl.    In  Udcq  Oov-en,  td.    Per  doiaii,  3i. 

8PECIAI.    OFFKK-SCRPLCB    BTOCS. 

COPY    BOOKS. 

BihDoar  uid  Daui^i  Prognulre  Cop;  Booka»  fap.  4t^, 

M  pp.,  wltb   engnved   budllneh     Writing   natural, 

citfuit.  and  free.    PubUihed  at  ad 13a.  per  gn, 

NrxBKia  i;t  Bioci.  u  Uhdeh:— 

lo.  1.  InlUatory  Leiaona.  I       Ko.  6.  Tnt  uld  Hall-Teit. 

Ifo.  11.  Ladlei'  Aagulu-  Hand. 

COPY   BOOK   PROTECTORS. 

OUoii(  (lakea  Bemroaa'i  and  Vere  FoaMr*!  Copy  Bookt, 
«(.),  Kiperior  Mira  atout       Jit.  per  grt. 


LEITER-HOTE  SCHOOL  MUSIC. 

(Combining  the  Advantages  of  Tonio  Sol-fa  with 
tha  Staff  Notation.) 

A  cause  of  Graded  Songs,  etc.,  for  educalional  purposes, 
^Ji  sufficient  directions  suitable  for  Junior  Classes,  I^y, 
("Ovttnmeni,  Board,  British  Schools,  etc.  Can  be  used  by  the 
Toungtsi  pupils.  Part  I.,  24  pages,  3d.;  or  in  six  numbers  at 
W.  fich.  Spedmeiu  sent  of  all  six  numbers  from  J.  Adlev  for 
thtCT  siamps, 

J.    ADLEY    &    CO., 

Publishers   of  Letter-Note   'Works, 

s6,  Cornwall  Road,  Finsbury  Park,  London. 

F.  PITMAN,  ao,  Pateknostek  Row,  E.C. 


FIRST  SERIES,  in  /cfi.  ii/e,  prici  EightfiiKi. 

A  COURSE  OF 

SIMPLE  OBJECT  LESSONS 

FOR    INFANTS. 

Bv    W.    HEWITT,    B.Sc, 

Science  Demonstrator  for  the  Liverpool  School 

Board. 


LoDdon:    LONGMANS  &  CO. 


APPROVED    SCHOOL-BOOKS 

Bv  THK  REV.  JOHN  HUNTER,  M.A. 


New  Bbillinff  Arithmetio,  is.    Key,  as. 
Modem  Aritniaatic,  35-  M.    Key,  ss. 
Short  Methods  in  Aritlimetio,  is.  6d. 
Bxammation  Qaeations  in  Book-keepinff,  with 

Answers,  2s.  6d. 
The  Qnestioas  without  Auawere,  is. 
•"^ — rreeaiTe  Ezercisee  in  Book-keepinff,  is.  6d. 

Inetructi 

Supplementary  Double  Elntry  Book-keepinfr,  3s. 
Introduction  to  Conic  Systems,  3s.  6d.    Key,  ss. 
Standard  Alffebra,  is.    Key,  is. 
Plane  Trigonometry,  is.    Key,  gd. 
SUemente  of  Mensuration,  is.    Key,  is. 
Treatise  on  Loffiuithms,  is.    Key,  9d. 
Examples  in  Oeometrioal  Drawing,  as. 
Text- Book  of  WngHah  Grammar,  zs.  6d. 
Paraphi^fiinff  and  Analysis  of  Sentences,  is.  3d. 

Key,  IS.  3d. 

School  Manual  of  Letter  Writing,  ts.  6d. 
Introduction  to  Precis  Writing,  «s.    Key,  is. 
Modem     Studies    in     Indexing    and     Preoia 

Writing,  3'-  f>^ 

HUNTER'S  ANNOTATED  ENGLISH  CLASSICS. 
Bacon's  Essays,  35-  6d. 
Milton's  Paradise  Lost,  Books  I.  to  v.,  is.  each. 

„        OomuB,  L'Altwro,  and  II  Penseroso,  is- 

„        Axoades  and  Bonnets,  is. 

„        Samson  Agoniatee  and  Lyoidas,  is. 
Pope's  Sesa;  on  Man,  is.  6d. 
Johnson's  Baeselas,  as.  6d. 
Shakespeare's  Plays,  price  is.  each. 

London  :    LONGMANS  AND  CO. 


(^  OVERNMENT  APPOINTMENTS. 
^-'^  — Candidates  prepared  for  Clerkships,  the 
Excise,  Lady  Clerkships,  Telegraph-Learnerships, 
etc,  by  Mr.  W.  BussEL^  M.C.P.,  F.R.G.S.,  assisted 
by  the  Rev.  J.  S.  Forsvth,  M.A.,  and  Professor 
PoiRAUD,  B..\.,  B.Sc.  Apply,  Arnold  Chambers, 
6r,  Chandos  Street,  Charing  Cross,  W.C. 


SCHOLASTIC 
MUSICAL  INSTRUMENT  CO. 

(■BIABUBBKO  tan). 

Tn  npfflr  Twwlitn,  Bobool  Bowd  HwntMr^  vaA   lohool 
~— lean  wttb  AMT  kUid  of  Htulial  Innnimant  (ram  ANT 
II U  bona  U*  Tnd«  Frlct  (or  (kill,  or  br  Bmt  liutalmaau. 


^.t 


0^ 


'  Wahara  no*  had  ptantr  cf  in»  W  (ft  [ha  ptane ;  and  I  can  bt  lo  yt 
how  Tviy  miidi  va  an  plcaied  witli  it,  and  bow  freatlj  I  am  obliged  lo  yt 

•LTEiiEf""""*""'""™"-''-*-"'"""'""" 

'Voaanat  iniaitTIa  mak  anyi 
thattbapur-"  -  .  .   -. - 


THK  ONLY  ADDUSS  19 

89,  08BN1T  ORSSOEirr,  OAMDEH  BOAIX 
LONDON.  R.W. 
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PHILIPS'  HISTORICAL  READERS. 

THE  NEW  EDITIONS  ftOly  meet  tiie  requirements  of  CIRCULAR  No.  328,  Art.  76.—"  In  Reading  Books, 
40  lessons  amd  not  less  t?ian  80  pages  o/ small  octavo  text  should  he  required  in  Standards  I,  and  7/.,  and 

not  less  than  60  lessons  and  120  pages  in  Higher  Standards, 

Teachers  intending  to  change  their  Books  should  examine  and  adoi>t  these  Headers,  which  will  be  found  to  produce 
the  best  and  high»t  results,  not  only  in  Histc^ry  as  a  Class  Subject,  but  also,  by  developing  the  '  intcdligemce ' 
of  the  children,  and  thus  improving  '  the  general  quality  of  the  work'  (Art  109b),  their  use  will  go  far  towards 

securing  The  H^hest  Merit  Grant  in  addition  to  The  Highest  History  Grant. 


Standard  III.  STORIES  PROM  ENGLISH     Standard  V.  MIDDLE  ENGLAND.    256  pp. 

HISTORY.     192  pp.     60  Lessons  with  Notes,  61  Lessons  with  Notes,  77  fine  pictures,  16  maps, 

80  beautiful  pictures,  apd  3  maps,  small  8vo,  plans  and  tables,  small  8vo,  dotii,  Is.  6d. 

cloth,  Is. 

Standard  IV.  EARLY  ENGLAND.   192  pp.     Standard  VI.  MODERN  ENGLAND.  272  pp. 

63  Lessons  with  Notes,  94  fine  pictures,  and  6  ^*  Lessons  with  Notes,  93  attractive  pictures,  11 

maps,  small  8vo,  cloth.  Is.  ™*I*  ^^  tables,  small  8vo,  cloth.  Is.  6d. 

Specimeii  Copies  at  Half  the  Publlsbed  Price,  sent  post-free. 

Just  issued,  in  handsome  cloth  binding,  crown  8vo,  740  pp.,  4s.  6d. ;  or,  gilt  edges,  58. 

PHILIPS'  PICTURESQUE  HISTORY  OF  ENGLAND, 

WITH  NOTES,  300  ILLUSTRATIONS  AND  MAPS.    Edited  by  J.  Francon  Williams,  F.R.G.& 
'^^*  The  most  attractive  History  of  England  for  children  that  has  ever  appeared.     Equally  suitable  for  school, 
home,  and  presentation.    The  numerous  Illustrations  in  this  book,  drawn  and  engraved  by  eminent  English, 
French,  and  American  artists,  are  exceptionally  fine,  and  are  of  great  value  as  illustrating  the  chief  events  in 
our  country's  life-history  from  pre-historio  times  to  the  present  day.     100  authentic  Portraits  of  Soversigns  and 

Eminent  Men,  and  24  valuable  Maps. 

---..  >  ■■  _  — 

The  best  Books  for  Class  Subject   1,   English,   are 

PHILIPS'   STANDARD  POETRY  BOOKS. 

WITH     NOTES     AND     ILLUSTRATIONS. 

St.  L,  16  pp..  Id. ;  St  II.,  16  pp.,  Id. ;  St.  IIL,  32  pp.,  2d. ;  St  IV.,  48  pp.,  3d. ;  St.  V.,  64  pp.,  4d. ; 

St  VI.  and  VII.,  64  pp.,  4d. 

IS^peeimen  Copies,  post-free,  at  half  priee. 

Just  published,  boldly  and  clearly  ^graved,  and  beautifully  coloured,  size  7  ft  5  in.,  by  4  ft.  6  in., 

mounted  on  rollers,  and  varnished,  price  21s. 

NEW  WALL  MAP  OF  THE  DOMINION  OF  CANADA, 

Showing  the  whole  of  the  British  Possessions  in  North  Americc^  with  present  Divisions,  New  Bailways,  etc. 

Also  just  issued,  uniform  with  the  other  Maps  in  Philips'  Series,  size  5  ft  8  in.  by  4  ft.  6  in.,  mounted  on 

rollers,  and  varnished,  price  14s. 

PHILIPS'  NEW  WALL  MAP  of  the  UNITED  STATES, 

Constructed  by  E.  G.  RAVENSTEIN,  F.R.G.S* 
Just  published,  in  neat  cloth  cases,   price   Is.  each  Standard. 

THE  "GAXTON"  ARITHMETICAL  TEST  CARDS. 

Specially  compiled  for  the  Mundella  Code  by  David  Bain,  F.H.G.S.,  St  John's  College,  Cambridge. 

Standards  II.  to  VIL,  86  Cards  each  Standard,  with  2  copies  of  Answers  in  each  set. 

Special  Featubes. — 1.  They  are  compiled  by  an  experienced  master ;  2.  The  sums  are  well  graduated,  affi>rding 

a  thorough  test  for  Schools  in  any  district ;  3.  The  cards  are  stout,  well  printed,  and  differently  coloured  in  each 

Standard ;  4.  Each  set  is  enclosed  in  a  strong,  neat,  cloth,  thumb  case ;  5.  The  Answers  to  prevent  teanng 

are  printed  on  clotb. 

Just  published,  in  Packets  of  48  papers,  containing  ]2  varieties,  size  loin,  by  10  in.,  price  2s. 

SECOND  GRADE  TEST  PAPERS  IN  FREEHAND  DRAWING. 

By  John  Cabboll,  Art  Master,  Hammersmith  Training  College.  Also,  uniform  in  size  and  price, 

CARROLL'S  Second  Grade  Test  Papers  in  PRAGTICALGEOMETRY. 

GEORGE  PHILIP  &  SON,  Publishers,  1,  Salisbury  Court,  Fleet  Street,  London,  E.C. 

Liverpool:  Caxton  Buildings,  South  John  Street,  and  49  and  51,  South  Castle  Street. 
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NATIONAL  SOCIETY'S  PUBLICATIONS 

For  the  NEW  CODE  of  1883. 

THE  NEW  GIROULAE  (No.  233)  OF  THE  EDUCATION  DEPARTMENT. 

{ISSUED    FEBRUARY    ith,    1884.) 

The  foUowing  Series  of  Beading  Books,  pubUshed  by  the  NATIONAL  SOCIETY,  wiU  be 
found  adapted  to  the  requirements  of  the  New  Circndar  issued  by  the  Education  Department : — 

New  National  Reading  Books. 


INFANT  PRIMER-    -    -    32  pp.    -    -    2id. 
INFANT  READER-    .    -    64  pp.    -    -    4d. 
STANDARD  L   -    -    -    -112  pp.    -    -    6d. 


STANDARD  II.  -  -  -  -  128  pp.  -  -  9d. 
STANDARD  III.-  -  -  .192  pp.  -  Is.  Od. 
STANDARD  IV.  -    -    -    -  288  pp.    -    Is.  6d. 


STANDARDS  V.   and  VI.     -    -    352  pp.    -    -    2s. 


English  History  Reading  Books. 

STAM)ARD  II.    -    -    -    -    96  pp.    -    -    9d.   I  STANDABD   IV.  -    -    -    -  192  pp.    -    Is.  3d. 
STANDARD   III.-    -    -    -112  pp.    -    Is.  Od.   |   STANDARD  V.    -    -    -    -252pp.    -    Is.  8d. 

STANDARD  VI.    -    -    -    256  pp.    -    -    -    Is.  8d. 

By  CHARLOTTE  M,  YONGE,  Author  of '  The  Heir  of  Redoljffe/  'Cameos  from  EngUahHIator// etc. 
SUPPLEMENTAL    READING    BOOK,     studies  in  English  History.    257  pp.    28. 


Geography  Reading  Books. 


STANDARD  I.  ...  -  72  pp.  -  -  8d. 
STANDARD  II.  ...  -  129  pp.  -  -  lOd. 
STANDARD   III.  -    -    -    -  194  pp.    -    Is.  4d. 


STANDARD  IV.  -  -  -  -  239  pp.  -  Is.  8d. 
STANDARD  V.  -  -  -  -  258  pp.  -  Is.  9d. 
STANDARD  VI. lln  the  Press. 


NEW  AND   FORTHCOMING  WORKS. 

SIGHT-SINGINO  FOR  &OHOOIS.  With  the  Elementfl  of  the  Theory  of  the  Staflf  Notation  on  the 
Movable  Do  System. 

Part  I.  oontains  LesBon^'and  Exercises  intended  to  enable  scholars  to  pass  the  varions  *  tests'  required  by  the  Edacation 
Deputment  (Circular  219).    64  pp.    Price  is. 

Part  II.  contains  Four  Chapters  on  the  Theory  of  Vocal  Music,  suited  to  the  requirements  of  Pupil  Teachers,  Candidates 
for  Admission  to  Training  Colleges,  and  First  Tear  Students ;  with  Specimens  of  Examination  Papers.    46  pp.     Price  lOd. 

The  Two  Parts  in  One,  112  pp.    Price  Is.  8d. 

ABOOK  OP  SCHOOL  SONOS.  Arranged  and  Harmonifled  by  C.  Villibm  Stanford,  Esq.,  Mus. 
Doc.,  Organist  of  Trinity  College,  Cambridge.  [/»  the  Pteit. 

NOTES  OP  GRAMMAR  LESSONS ;  being  a  complete  Course  of  Graduated  Teaching  in  the  Parsing 

and  Analysis  of  Words,  and  the  Analysis  of  Sentences,  together  with  a  rery  full  set  of  Exercises,  Models,  and  Bxaral- 
^        nation  Papers  in  English  Qrammar.     244  pp.  [Nea/rly  Ready, 

SHAKESPEARE'S    HISTORICAL    PLAYS    POR    SCHOOLS.     Edited  and  Annotated  by 

Chablotte  M.  Yonob,  Author  of  •  The  Heir  of  Redclyffe.* 

KING  HENRY  V.    135  pp.    Price  is.        KING  RICHARD   II.     128  pp.     Price  Is. 


National  Society's  Depository,  Sanctuary,  Westminster. 
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THE    SCHOLASTIC    SEWING    MACHINE    COMPANY. 

(BSTABIilSHBD    1880.) 

SPECIAL   REDUCTION   TILL   MAT   1st,    1884. 

Wx  have  resolved  to  supply  a  superior  £4  4s.  Hand  Loek-Stitch  Machine, '  The  Wellington,'  bv  a  firstrdass  maker,  for  £2  <108.  cash,  or  bj  easv 
instalments,  £2  16s.,  which  may  be  paid  by  Seven  Monthlv  Instalments  of  8s.  each,  or  by  Three  (Jiuarterly  Instalments  of  18s.  8d.  each,  carriage  paid. 

This  Machine  is  beautifully  finished  and  ornamented  with  gold,  and  possesses  the  latest  improvements  to  the  present  time.  It  is  fitted  with 
the  Patent  Shuttle  and  Spool  Winder,  and  the  fast  and  loose  arrangement  (which  enables  the  operator  to  wind  the  bobUna  without  the  machine 
beingset  in  motion). 

^e  following  extras  are  given  free  with  each  Machine :  viz.,  6  BobUni,  6  ITeedles,  Double  Hemmer,  Braider,  Quilter,  Straight  Guide,  3  Screw 
Drivers,  ThumbsCTew,  and  Illustrated  Instruction  Book. 

In  order  that  teachers  may  test  and  prove  the  value  of  this  bona-flde  offer,  we  have  decided  to  send  every  Machine  on  28  davs'  free  trial,  carriage 
paid,  and  if  satisfactory,  at  the  end  of  the  28  days'  free  trial,  the  cash  price,  or  a  monthly  or  quarterly  payment  can  be  paid.  If  not  satisfactory  we 
are  quite  willing  to  pay  the  carriage  both  ways. 

SPBCIMEN    OF   TESTIMONIALS. 

*The  4  "  Bradbury  "  Machines,  both  in  appearance  and  sRnplicity,  were  far  beyond  my  expectations.  They  have  been  thoroughly  tested  during 
the  last  2\  years,  and  have  proved  highly  satisfactory.  They  are  pronounced  by  all  to  be  tne  prettiest  machines  they  ever  saw.' — ^Mr.  W.  Kent, 
Training  Smp  Exmouih^  Grays,  Essex. 

*  The  3  Madiines  (Bradbu^)  have  worked  well  and  quite  given  satisfaction.'— The  Dowager  Lady  Qt.  Craig,  Dean's  Court,  Wimbome,  Dorset. 

*  We  are  very  pleased  with  the  3  Machines  (Bradbury)  purchased  from  you,  and  think  they  are  very  good  and  cheap.'— Miss  Featfleld,  Fairfield^ 
House,  Duke  Street,  Chelmsford,  Essex. 

'  I  thank  you  sincerely  for  your  kindness  and  courtesy,  and  shall  recommend  your  Company  whenever  I  can.  I  am  well  acquainted  with  tbe 
working  of  the  "  Wellington  "  Machines,  as  several  of  my  friends  have  them.  It  is  an  extremely  pretty  Machine,  and  does  its  work  quioldy,  easily, 
and  weU.'— Miss  Thompson,  All  Saints'  School,  Matlock  Bank. 

'The  Bradbury  Machine  continues  to  give  entire  satisfaction  in  every  way.  It  is  indeed  a  model  of  beauty,  simplicity,  and  efficiency  In  one. 
We  have  shown  it  to  our  friends,  and  it  is  admired  by  all.'— Mr..  C.  Attrli^e,  National  Schools,  Boyston,  Cambs. 

Particulars,  Testimonials,  and  Illustrated  Lists  from  the  Manager*  1&5,  Whits  Hobsk  Strbet,  Stbprxt,  Loin>oir,  B. 

NEW  COPY-BOOKS,  in  16  Parts.— Price  Twopence  each. 


COX'S  PRACTICAL  STANDARD  COPY-BOOKS 


SIPEOIJ^Xj     E^E-A.TTJK/BS. 


1.  The  copies  are  set  in  a  bold,  natural  hand,  not  too  much 

sloped,  with  looped  letters  of  moderate  length. 

2.  The  mode  of  forming  the  most  difficult  letters  is  clearly 

shown. 

3.  The  arrangement  is  so  simple  that  a  scholar  cannot  possibly 

have  any  doubt  as  to  what  he  has  to  do — thus  saving  the 
teacher's  time. 


4.  A  complete  training  is  afforded  to  Standards  II.  and 

III.  in  the  art  of  '  WorkinfiT  an  Bxamination 
Paper  in  Arithmetic. ' 

5.  Practical  hints  are  freely  given,  especially  in  the  earlier 

numbers,  for  the  guidance  of  both  Pupil  Teachers  and 
Scholars. 

6.  The  books  are  carefully  graduated,  and  great  variety  is 

afforded  in  the  Higher  Standards  where  it  is  most  needed. 


STANDARD  I. 
Ko.  1.  Elements,  I«ttert,  and  Simple  Combinationf.    Medium  Large 

Hand. 
ir«.  2.  Letters,  and  Eaqr  Words  formed  from  them.    Medium  Large 

Hand. 
If  o.  3.  Short  Easy  Words  formed  of  letters  not  going  above  er  below 

the  line.   Medium  Large  Hand. 


STANDARD  III. 

Ko.  7,    Bold  Small  Hand  in  Doable  Lines.    Narrative. 
No.  7^.  Capitals  and  Figures.    Large  Hand  and  Small  Hand  in  Double 
Lines.   (Exactly  adapted  to  the  requirements  of  Standard  III.) 
No.  8.    Small  Hand —Double  Lines— O^rammar  and  Geography. 
A  thorough  training  given  in  working  Vie  Arithmetic  qf  Standard  tlf.  on  paper, 

STANDARD  IV. 
Vo.   9.  Full  Text  and  Small  Hand  in  Double  and   Single  Lines— 


STANDARD  IL 
"So.  i.  Short  Words  In  common  use  containing  Loop  Letters.     FuA 

Text 
No.  6.  Short  Words  In  common  use,  eaeh  commencing  with  a  Capital 
Letter.   Medium  Tert 

No.  6.  Bold  Small  Hand  in  Double  Lines— Geography  and  Ghrammar. 
A  thorovgh  training  given  in  working  the  Arithmetic  of  Standard  If. 
on  paper. 


No.  10.  Sm 


Geography. 
xSl  Hand 


nd— Single  Lines.    Narrative. 


STANDARD  V. 

No.  11.  Small  Hand— Single  Lines— Geography. 
No.  12.  Small  Hand— Single  Lines.    Poetry. 

STANDARD  VI. 

No.  13.  Small  Hand— Single  Lines— Geography. 
No.  14.  Commercial  Forms— Letters. 
No.  15.  Finishing  Hand  for  Boys  or  Girls, 


OPINIONS  OP  THE  PRESS. 

The  Iriih  T&aoKeri  Journal  says— *  Having  now  given  the  entire  plan  and  scope  of  these  Copy- Books,  we  have  only  to 
advert  to  the  style  of  writing  which  they  contain.  On  this  point  we  can  confidently  state  that  Mr.  Hughes's  Copy-Books  are 
second  to  none  in  the  market ;  and,  in  many  respects,  they  are  superior  to  any  we  have  seem,  From  beginning  to  finish  a 
careful  graduation  is  maintained,  showing  they  are  the  work  of  a  practical  teacher;  and  it  will  be  the  pupil's  own  fault,  who 
practises  these  Copy-Books,  if  he  does  not  acquire  and  write  an  excellent  hand  for  life.' 
"*^  The  School  Board  Chronicle  says—*  Gives  the  pupil  much  more  help  than  used  to  be  given.  Great  boldness  in  the  forms, 
more  particularly  in  the  first  half-dozen  books.    A  very  good  set  of  Copy-Books.   . 

A  FEW  UNSOLICITED  TESTIMONIALS  FROM  TEACHBBS. 

Mr.  H.  Holdmvortht  Hoyland  National  School^  Bamsley,  writes—*  I  shall 
introduce  them  into  my  school  at  once,  as  I  have  seen  nothing  to  equal 
them.' 

Mr.  William  Jones,  Maesygar^  Uanpumpsaintf  writes—*  The  Copy-Books 
excellent.    I  shall  adopt  them  at  my  school.' 


Mr.  J.  H.  Barker f  Somen  Town  Board  School,  Tooting,  writes—'  The 
hold  round  writing  of  Mr.  Oox  is  quite  refreshing,  and  is  sure  to  be  wel- 
oemed  both  by  masters  and  inspectors.' 


Mr.  J.  Wormington,  Mixed  School,  Wolverhampton,  writes—'  The  Copy- 
Books  are  excellent.' 


Mr.  Hvgh  Peace,  Public  School,  Marykirk,  writes—'  They  have  given 
my  pupils  quite  a  new  zeal  in  their  writing,  and  most  satisfactory  results 
are  appearing.' 

Specimen  pagres  sent  free  on  application. 


Mrt.  Jane  Rumsey,  Longtdon  School,  Dpton-on-Sepem  Statum,  Worceiter- 
ehire,  writes—'  I  have  used  this  series  for  the  last  fifteen  months  and  am 
convinced  that  they  are  capable  of  ensuring  a  perfect  handwriting 
those  who  use  them.' 


Exactly  adapted  to  the  requirements  of  ths  Mundella  Code. 

London:  JOSEPH  HUGHES,  Pilgrim  Street.  Ludgate  Hill,  E.C. 


Specially   adapted  to  the  requirements  of  the  latest  Circular 
(No.  23  B)  on  Reading  Books  issued  by  the  Department. 


ADOPTED    BY    THE    LONDON    SCHOOL    BOARD. 


ITO'W      K/E-A.IDY. 


HUGHES'S 

SCIENCE  READERS 


BY 


/?.  BALGHIN  and  A.  NEWSHOLME,  M.D.  (Lond.), 
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PROFUSELY    ILLUSTRATED, 


Specimens  Post  Free  upon  receipt  of  half  tlie  publislied  price  in  Stamps. 

This  New  Series  of  Reading  Books  will  be  found  exactly  adapted,  not  only  to  the  latest  requirements  of  the 
Mandella  Code,    but    to   the  Syllabus   issued   by  the  School   Management   Committee  of  the   London   School 

I'uard. 


7'/id  Schoolmaster  says  : — *  Mr.  Balchin  writes  as  a  teacher  who  knows  practically  the  various  subjects  to  which  he  addresses  himself, 
In  thoroughly  capable  of  presenting  them  to  children  in  an  attractive  fashion.' 

Tke  Board  Teofher  says: — 'These  nice  little  books  are  not  merely  collections  of  facts;     they  are  sound  text-books  which  arc 

\\  lied  to  teach  young  people  to  think.  Their  simplicity  is  not  affected,  yet  they  may  be  intelligently  read  by  very  young  children. 
I'.-v  are  pleasant  to  read,  and  the  indefinable  **  knack  "  of  the  trained  teacher  appears  in  every  chapter.* 

Mr.  R.  Wood  Bolton  writes  : — *I  thank  you  for  your  cleverly  edited  **  Science  Reader/'  It  is  not  above  the  heads  of  those  for 
....  )in  it  is  intended.      It  is  bound  to  become  a  favourite.* 

Mr.  T.  H.  HuiTT,  Newinglon,  Trinity  School,  Swan  Street,  Trinity  Square,  .S.E.,  writes  : — *So  far  as  I  have  examined  the  books,  I 
1  ;l'•^  ihey  are  highly  creditable  to  author,  editor,  publisher,  printer,  and  binder.  They  show  evidences  of  great  care  throughout,  and  have 
:i  Arranged  by  one  who  takes  a  thorough  interest  in  the  work  of  IClementary  Science,  and  what  is  not  always  the  case,  knows  how  to 
ai'^.c  bis  lecturers  or  readers  interested  too.     They  deserve  a  large  sale  and  I  hope  they  may  become  highly  popular.* 

Mr.  G.  E.  CoGGlNS,  The  School,  Cardington,  Bedford,  writes  :  — *I  am  very  pleased  with  Standard  IH.   "Science  Reader,"  which  I 
'v.-  introduced  into  my  school  with  success  and  great  interest  to  the  children.' 

Mr,  James  Pooley,  Wheal  Vor  Board  School,  St.  Breage,  Helston,  Cornwall,  writes  : — *I  have  gone  through  No.  i  "Science 
K-  I  'cr,'"  and  have  no  hesitation  in  saying  that  it  is  well  put  together  and  peculiarly  (in  reference  to  the  language  used)  adapted  to  children. 
1   'iLserves  a  wide  circulation.' 

Mr.  W.  C.  Napier,  14,  Crcssy  Road,  Landport,  writes  : — *They  are  admirable  books  ;  the  best  for  teaching  Elementary  Science  that 
..^\L'  yet  been  produced.* 

Mr.  J.  Nutting,  Queen's  Garden  Board  School,  Brompton,  writes: — *I  am  exceedingly  pleased  with  the  "Science  Readers,"  and 
li  wvc  already  strongly  recommended  them  to  my  scholastic  friends.     They  are  certainly  the  best  I  have  perused  of  their  kind,' 


.Tn.qRPH    HU6HRS.    Pilgrim    Street.    Ludsrate    Hill.    E.G. 
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PUBLISHED  BY  BLACKIE  &  SON. 


NEW     SEHIES. 

Adapted  to  meet  the  latest  requirements  of  the  Education  Department. 

GEOGRAPHICAL    READERS. 

By  W.  G.  BAKER,  Associate  of  King's  College,  London ;  Lecturer  at  Cheltenham  Training  College. 

Fully  Illustrated   by  Woodcuts,   Maps,  and  Diagrams. 


No.  I.,  for  STANDARD  I,     Plan  of  the  School  and  Playground.     The  Four  Cardinal  Points.     The  Meaning 
and  Use  of  a  Map.     With  Coloured  Map.     110  pp.,  cloth  boards,  price  7d. 

No.  II.,  for  STANDARD  II.     Size  and  Shape  of  the  World.     Geographical  Terms  explained  and  iUuBtrated  by 
reference  to  the  Map  of  England.     Physical  Geography  of  Hills  and  Elvers.     120  pp.,  cloth  boards,  price  8<i. 


«   « 


Standards  III,  toVIL  are  in  active  preparation,  and  will  be  published  immediately. 

THE  PREVIOUS  EDITIONS,  as  under,  wiU  remain  on  sale  for  a  limited  time  :— 


Standard  I.  Plan  of  the  School,  etc.  48  pp.,  cloth,  4d. 
Standard  II.  Size  of  the  World,  etc.  8()  pp.,  cloth,  7d. 
Standard  III.     England  and  Wales.    128  pp.,  cl.,  lOd. 


Standard  IV.     Scotland  and  Ireland.    160  pp.,  el..  If. 
Standard  V.     Europe.     232  pp.,  cloth,  Is.  6d. 
Standard  VI.     The  World.     292  pp.,  cloth,  2s. 


Adopted  by  the  London  and  other  principal  School  Boards. 

COMPREHENSIVE   READERS. 

Illustrated  loith  beautiful  and  interesting  Engramigs,  atid  strongly  hound, 

IVe^v  Editions/to  (>«ull:  tbe  latest  reqiiirrmenls  of  the  Education  Department. 

Primer  I.     32  pp.,  cloth,  2] d.     Piimer  II.     48  pp.,  cloth,  3d.      Primer  Complete.     80  pp.,  cloth,  4d. 


Reader  I. 
Reader  II. 
Reader  III. 
Reader  IV. 
Reader  V. 
Reader  Vi. 


104  pp.,  Illustrated,  containing    80  pp.  of  reading  matter,  cloth  boards 
128  pp.,         „  „  82  pp. 


192  pp., 
224  pp., 
224  pp., 
224  pp., 


129  pp. 
147  pp. 
160  pp. 
1 70  pp. 


Gil. 

•  «  • 

8d. 

. .      Is. 

(»d. 

. .      Is. 

3d, 

. .      Is. 

3d. 

. .      Is. 

3d. 

,♦  THE  ORIGINAL  EDITIONS  of  the  Fourth,  Fifth,  and  Sixth  Readers  may  still  be  had  as  under 

Reader  IV.     288  pp.,  cloth  boards,  Is.  6d.       Reader  V.     320  pp.,  cloth  boards,  2a 

Reader  VI.     384  pp.,  cloth  boards,  2s.  6d. 


Companion  Series  to  the  Comprehensive  Readers. 

THE   GRADED   READERS. 

Edited  by   Maurice   Paterson,   B.A.,   Rector  of  Moray  House  Training  College,  Edinburgh. 
Illustrated  in  a  highly  ingtruetive  and  artutic  manner^  and  strongly  hound. 

'Ke^^  KditioiiN,  to  suit  the  latest  requirements  of  the  Kdueatlon  Department. 

Primer  I.     32  pp.,  cloth,  2|}d.        Primer  II.     48  pp.,  cloth,  3d.        Primer  Complete.     80  pp.,  4d. 
Reader      I.     128  pp.,  Illustrated,  containing    80  pp.  of  reading  matter,  cloth  boai^ds 


Reader  II. 
Readerlll. 
Reader  IV. 
Reader  V. 
ReaderVI. 


128  pp.,  „  „  80  pp. 

192  pp.,  „  „  124  pp. 

224  pp.,  „  „  142  pp. 

224  pp.,  „  „  160  pp. 

224  pp.,  „  „  152  pp. 
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*#*  The  Orifiriual  Editions  of  the  First,  Fourth,  Fifth,  and  Sixth  Readers  may  still  be  had  as  under 
Reader      I.     9G  pp.,  cloth  boards  . .  Gd.     i     Reader    V.     320  pp.,  cloth  boards         . .     2s,  Od. 

Reader  IV.  288  pp.,  „  Is.  Gd.     |     ReaderVI.     384  pp.,  „  .,     2s.  Gd. 

London :  BLACKIE  &  SON,  49  and  50,  Old  Bailey ;  Glasgow,  Edinbnrgli,  and  Dublin. 
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18  BIPBIMTIHO.    THB  WEW  EDrTIOK  WILL  Mt  agADT  IH  A  TIW  DAYS. 
London:  THOMAfl  MUBBY.  3;  Ludgate  Oirous  Buildings,  ao. 
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MONTHLY   EDUCATIONAI.   JOURNAL. 
Edited  by  JOSEPH  HUGHES. 

'KnowledM  Is  proud  that  he  hu  leuned  w  much, 
WlBdom  u  hnmble  that  ha  knowa  no  mota.' — Cowpaa. 


Vol.  IV.   No.  a 


APRIL,  1884. 


HTKieoa.      By  Dr.  Otu-prntsr 

FnecbuA  Frtbcl.    Bv  HcnH^DricfaUoffiuwi 
Tbc  Nnr  Cbn  Satrioc*.  '  ElemanlUT  Scunca.' 

By  Rjcbanl  BKlcfain       

PbTwdcwy.      B^  Artl»u-N«<inIubiw.M.D... 

Vrtrra  ln»ii«rtin««  Qoatioiw 

Ana.  (o  Pnpil  Xcacheva'   ExBDdiuUioii  Pipcn 


CONTENTS. 

Uvie   Gniot   in    In£uit  Sdiooli.    Br  Hn. 

HoKimir 

The  DiKiplisc  of  the  Mind.    ^  W.  C.  CciiH>- 

CbanuuiT  of  ths  Non-Meulllci.    Bjr  Di. 

Hniii;—' Spotty  wl  Dot'lV ' 


Miuic— 'Coine,  Boyi,  bs  Uenj 
Aiuiren  to  Arithm^jc  ia  Sciu^ 

PobUaliou^cTMiKd    !!        '.'. 
MalricnlntioD    Hinu.      Byt  H.  A.  RatcJi, 


A  8TRIKIN0  TESTIMONY  TO  THE  CUEATIVE  EFFECTS  OP 


DARLOW'S    MAGNETINE    APPLIANCES, 

WlilOb  Xta^  OoanBort  of  Wssr,  8afM7  o(  ns*.  and  FarmwMnt  UasosUo  Olwnwtar  are  DnapproaahkblB  . 


London.  W..  U»etb,  1373. 
1  «rill.  luniure,  be  glad  kod  hippy  tn  learn. »  I 
lAt    your  MftfDatlo  AppLlanou  uva  beeti  td  tha 


>7  aiitcti  £  If  gi' B»My  priMtjtal . and  wblch  nu 
■■a**iwg  ia  tl^  ■plna-  Prom  tti«  rcver  I  reoovanc 
■M  be  t«nd  tbers  miKbt  Iwie  bwD  Kmethlni 


"LiSSi?'' 


'loimh  my  phygloliui 
_  _     .lent,  but  bs  bopad 

Hawavn-,  tamxly  Id  the  followlOB  r«*r  I  begui  to  tutter  cub  raomlnK 
froBkbizfa  vtitte   of   fsveM^ihnea,  wblch  lut«d 
■umad  By  ■trsaKt.ti  :     upon  mortment  mybnatli 

—and  ao  aliort  and  rmfAa  did  It  bieanw  ttaat  1  oai. ^ 

fl  mptimtloD  to  hm-ve  been  load  aod  bimlad.  the  great  rapidity  canting 
Lba  noise  to  bs  heard  afe  a  dlilanet.  Only  ■■  I  nmalnad  parhctly  tne 
fmaminwatai't  did  ttie  otoom  dlitrawjng  eBaet  tuUlda,  irhlla  a  Jinple 
tnvwr*  ftom  tay  cbalr  iroald  at  onus  bcgit  tba  Hou  unnatural  action  ot 
'wrr  fh«rn  aiuf  urtusdfl-  Touvillnotwonderwbenladd  1  lo«t  itrenfth 
Dnder  Hifn  otruuiiiatuim,  tbeobjaet.  ol  oouraa,  of  myphydclati 

1  ■ubdno  this  alDauIar  atal*  o(  reipiratLon. 

To  attkln  nbln  nnd   X^rras  fonituitly  biking  in«dlola«  and  a  rarlaty  o[ 
((.nlca,  aU  of  wldeb  only  laoreMBd  the  teitr,  and  rsnderwl  tbs  breattiing 


I>uriiis  ttaa  ■■ 


butttey.  witb  a 


o«y« 


dantlT  quIU 


in  tbat  tbe 


rhey  coobi  only  iay  t*i»fc  it  »u 

Cmlei^^A  adrioe  ol  tay    oirn  phytliilan  t  tod 
iniurBd  m*  groaUy.  applied  «t™igllnlnwnH.a 

I fl —  •• .a  hoau-  ^  but,  unfoitvnatd 

a  liocied  tft  would  tttaan  < 
:    ;^ui  tt  ^raaa-dikrMabaltbafonltqidta 
"        -  irttalB  X  was  oolte  laid  ailde.  and  oouldi»a.uu.....>ui- 

:   rVtiolkiKga  tin  oamaieaiMd  at  tbl*  time.    So  I  oon- 

r,,Hl'^t*niately  bet**'  "O"  "orae,  whan  latterly  I  law  two  bomiea- 
^chl^'AKtor^  wbo  ^ild  I  tWid  bean  both  vrongly  and  roughly  treated, 
??'-"-TtaSi«d  W  t<»  to"  •<«•"' Bpln^ OonSSion and lSllatlon,aoi 
aa  t£«yiwMdiiab*>^l'™-7'«>ino«t>ninuNaUe.  I  wu  not  treated 
r  of  Oi»   •*>"*''_?_J'^ 


T«y 


^tj^y": 


uorpieTenttng 


lri< 


LVtng  ooal 
lendi  my 


t  taopelBB 


But  ai  renilU  hare  alnoe  tbown,  my  affliction,  thaugh  a  dark  cloud, 
had  yat  a  dlTBr  Unlnr,  to  be  dlHorered  In  du»  time- 
In  Bonmber  lait  I  heard  ol  a  remarkable  cure  by  means  ot  Kleotriolty 
—a  spinal  and  nervous  caae—tbepaUantbadDg  boon  oonOned  to  her  bad 
for  ngbt  yeara,  nils  Inspired  me  with  hope  with  regard  to  myself. 
Sixin  aftor  this  your  pamphlat  on  UaKoatlne  was.  In  the  pmrldanca  of 
Ood.  brougbt  under  my  notice,  andlta  practlial  ramarfci  greatly  In. 
t«reM*dne.  I  therefore  wroia  ■  lUtaoMUt  ot  my  case  to  you,  and  you 
very  kindly  replied,  and  advised  ma  a  B^ne  Baikd  and  Belt.aaylng  mine 
was  truly  aoaseol  spinal  weakaeM.oaoaed  by  ahoekb)  the  nervous  tyit«D, 
andonntralDby  overlaiatlra,ugTant«dbywr(in|madl<<a>  traununt 
aiid  that  tho  before^tated  oondluwi  of  tiia  reepltmuon  w 

weakneas  and  initatlOD  of  tbe  spine  Indooed  by '- 

As  In  this  there  was  no  fear  of  m- '-' —  " 

nu  to  h«e  1  might  be  relieved,  -  , 
directed.    After  some  Uttlo  time,  ai 

dl»oo»er  whether  any  ohango  were , 

joy  tbe  hurried  bnalblna  subdued.    However,  having  bad  so  mi 
^^Hdntmente,  1  thoiigbt  It  best  not  to  be  too  sanguine,  and  aw 
next  morning,  when  1  mu  Ibund  no  return  i  and  with  deepest  gi 
do  I  now  affirm  that  up  to  thii  preaent  time  no  signs  of  all  Uumd  uulu- 
ward  nmptonu  have  again  made  th^  appeannoe. 

ty  degreea,  and  with  the  addlUonal  ud  ot  tbe  Belt,  I  have  gndually 
and  wonderfully  progrewid ;  Irom  sitting  up  for  a  abort  time  I  can  ak 
up  the  whole  d^.  anld  have  dona  to  lor  five  weeks,  t  waa  able  to  walk 
alone  very  soon  after  wearing  (ha  Bait,  and  can  sralk  (lowly  and  gently 
up  and  dowDitalrs.  1  have  also  taken  a  drive  without  ai^.  Ill  reailu  ( 
which  was  a  great  taat,  oandderbi|  the  diatroM  and  Bitfcrtng  which 
aroee  tm  two.  and  the  only  oeOBalona  ^"^"g  eleven  years,  when  I  was 
compelled  to  make  a  change  ot  raaidanca,  and  tbarelore  be  rernoved. 
Allow  me,  tbere'  "     '  ■  "  ' 

•Iden^um.  ewuing  the  wantlngJ 

dve^lntotbesyttem,  weakness  thus  giving  place  to  stnngtta,  ilcknesi 
to  health.  II  you  think  well.  I  shall  be  glad  lor  you  to  make  this  a  publlo 
testimony  to  the  wwth  ot  Ifagnetlna,  naervliig  my  addreae.  which  may 
ba  forwarded  by  you  to  any  one  wishing  tor  a  private  oommunliatlon 
"*  myaelf  upon  the  subject.— I  remain,  my  dear  sir.  yours  truly 
ifullj-  "■ "    ■--- 


•o  F.  W.  Darlow,  Esq. 


lasure  to  me  to  be  able  to  add,  myhealth  has 
B  preaant  time,  and  I  can  go  about  Ilka  Iboje 
Ida  like  myself.— B.  K.  Jdhei.    July  1st.  1378. 


and  ag^n  assuring  my 
The  oimw  leat  rtprinied  at  tkt  requttt  »f  M«  pa^mt,  aOtA  Stetmher,  1883 
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BY    ALFRED   CARPENTER,  M.D.,  M.R.C  P.  (LOKD.), 
Chiuman  of  tke  Council  of  the  Sanitary  Instittttt, 

FOOD— ( Continued). 

Alimentary  substances    differ  in    the  number  of 
elements  which  each  contains  ;  one  is  more  solid  than 
another,  it  may  contain  more  carbon,  or  it  may  have  a 
larger  proportion  of  oxygen  and  hydrogen  combined, 
existing  in  the  form  of  wate|^,  or  in  chemical  combina- 
tion  with  the  carbon.     Popularly,  liquid  matters  are 
considered  to  belong  to  drink  rather  than  to  food ; 
but  this  is  not  a  scientific  division,  for  that  which  is  a 
food   may  yet  have  nine-tenths  of  its  weight  .water. 
Food     and    drink  is    not   therefore  a  good   classi- 
fication.     Attempts  have  been  made  to  divide  articles 
of  diet  into  organic  and  inorganic  foods ;  but  water  is 
inorganic,  and  it  enters  into  the  constituent  parts  of 
almost    all    organic   compounds.     A    more  definite 
arrangement  has  been  made  by  dividing  them  into 
nitrogenised   and    non-nitrogenised    foods,    carbon, 
oxygen,  and  hydrogen  in  varying  proportions  forming 
the  latter  class,  whilst  the  former  have  in  addition  to 
these,  nitrogen,  and  some  other  of  the  elements  which 
Have  been  previously  mentioned.    This  classification, 
\rhich  is  L.iebig's,  was  founded  upon  the  idea  that  nitro- 
genised foods  built  up  the  body ;  and  he  styled  them," 
^  Jflastic  elements  of  nutrition^  whilst  he  termed  the 
non-nitrogenised  foods,  *  elements  of  respiration ' ;  but 
it  has  been  shown  by  more  recent  physiological  enquirers 
that    nitrogenised  compounds  do  assist  to  produce 
heat,  and    that  tissue-forming  materials  leave  hydro- 
carbons as  debris^  which  may  be  used  up  in  the  produc- 
tion of  heat.     So  fat  is  a  non-nitrogenous  substance ;  it 
belongs  to  what  Dr.  Pavy  calls  the  calorifacient  or 
heat-producifig  groiJp  of  foods  ;  but  it  is   necessary  to 
the  production  of  some  tissues,  and  ranks  with  the 
*  plastic  elements  of  nutrition/  so  that  Liebig's  classi- 
fication  fails.     A  chemical  or  physiological  division 
into  groups,  which  shall  be  correct,  is  not  practicable ; 
but  the  simplest  classification  may  be  taken  as  follows 
— viz.  (i)  Inorganic,    (2)  Nitrogenous  principles,     (3) 
Juits    or     hydrocarbons,    (4)  Starches,   sugars^   carbo- 
hydrates.   (5)  Acids  and  alcohols  derived  from  changes 
which  may  take  place  in  Class  4.    These  ^st  classes 
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include  all  the  articles  which  can  in  any  way  be  coa- 
sideredin  the  light  of  alimentary  substances. 

Inorganic  Foods, — ^The  inorganic  alimentary  prin- 
ciples consist  for  the  most  part  of  water  and  mineral 
salts,  which  latter  may  be  in  solution  in  the  water 
or  in  chemical  combination  with  organic  matters. 
The  presence  of  water  is  essential  for  the  changes 
which  are  constantly  taking  place  in  the  molecular 
condition  of  organic  life.  Without  it  no  vital  activity 
can  arise,  but  mineral  material  is  also  absolutely  neces- 
sar)'  for  the  continuance  of  molecular  activity.  The 
processes  called  endosmose  and  exosmose,  and  which 
are  always  associated  with  cell-production,  could  not 
be  continued  if  it  were  not  for  the  changes  which 
are  produced  in  the  densities  of  liquids  on  the  prin- 
ciple of  osmosis.  This  is  a  term  which  is  applied  to  the 
passage  of  fluids  through  membrane,  the  membrane 
acting  as  a  septum  between  fluids  of  different  densities 
and  different  chemical  constitutions.  Thus,  if  ordinary 
bladder  be  placed  between  water  and  alcohol  there  is 
a  current  from  the  water  to  the  alcohol,  because  the 
membrane  as  well  as  the  alcohol  has  a  great  affinity 
for  the  water.  It  is  probably  partly  by  reason  of  this 
principle  that  absorption,  assimilation,  and  secretion 
are  perfected  in  living  tissues,  saline  solutions  of 
varying  densities,  with  organic  matter,  assisting  to 
determine  the  directions  in  which  the  fluids  should 
travel,  and  bringing  about  those  chemical  conditions 
upon  which  the  development  of  pseudo-galvanic  or 
nerve  excitation  may  take  place,  whilst  it  is  intimately 
connected  with  the  changes  which  arise  in  the  blood- 
current  in  the  lungs,  for  the  blood  corpuscles,  by  their 
affinity  for  oxygen,  take  in  that  gas  and  give  up  in 
exchange  the  CO2  which  they  contain  in  excess.  The 
corpuscles  then  carr)*  the  oxygen  gas  to  distant  parts 
of  the  organism  and  attract  carbon  into  their  structure 
in  exchange  for  oxygen  ;  heat  is  given  out  by  the  con- 
densation which  ensues,  and  thus  temperature  is  kept 
up.  Other  chemical  changes  take  place  in  the  con- 
stituent elements  of  the  blood :  salines  and  other 
mineral  particles,  such  as  the  phosphates,  are  appro- 
priated by  this  or  that  organ,  and  the  incessant  activity 
which  is  styled  '  vital  energy '  is  maintained.  One  of 
the  most  important  mineral  elements  in  organic  life  is 
phosphate  of  lime.  Its  combination  with  nitrogenous 
matter  is  so  intimate  that  the  greatest  difficulty  is  ex- 
perienced in  separating  them.     If  the  separation  is 
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effected  the  compound  is  destroyed.  It  seems  as  if 
phosphorus,  in  combination  with  lime,  was  absolutely 
essential  to  the  development  of  vital  activity  in  all 
cell-growth  among  the  higher  organisms.  The  chief 
saline  principles  are  combinations  of  lime,  magnesia, 
potash,  soda,  and  iron,  with  chlorine,  phosphoric  acid, 
carbonic  acid,  and,  in  a  slight  degree,  sulphuric  acid. 
It  is  usual  in  conducting  an  analysis  to  incinerate  the 
body  to  be  examined,  and  then  to  analyse  the  ash,  but 
this  is  not  advantageous,  except  it  be  carried  out  in 
combination  with  other  processes,  for  the  carbon  is 
driven  off  as  carbonic  acid,  and  the  saline  principles, 
under  the  elevated  temperature  to  which  they  are 
subjected,  occupy  combinations  which  are  different  to 
those  which  they  hold  in  the  living  tissues.  These 
mineral  elements  occupy  different  places  in  the  living 
organism,  for  they  cannot  be  made  to  replace  one 
another.  Soda  will  not  fulfil  the  proper  require- 
ments when  potash  is  wanted,  and  lime  cannot  take 
the  place  of  magnesia  Phosphates  and  potash  salts 
are  more  abundant  in  the  blood-corpuscles,  whilst 
it  is  the  chloride  of  sodium  which  is  most  abundant 
in  the  serum.  The  processes  may  be  seen  at  work 
in  the  changes  which  take  place  in  the  common  egg. 
The  phosphorus  which  is  present  in  the  yolk  becomes 
oxidised  and  converted  into  phosphoric  acid.  This 
reacts  upon  the  shell,  dissolving  the  lime  and  convey- 
ing it  into  the  circulation  of  the,  chick,  thus  assisting 
in  forming  the  bony  skeleton  of  the  fowl  The  value 
of  food  will  depend,  to  some  extent,  upon  the  kind 
of  mineral  matter  which  enters  into  its  constitution, 
and  in  the  preparation  of  food  for  the  purposes  of 
life,  this  view  of  the  matter  is  but  too  often  for- 
gotten. Meat  soaked  in  water  and  boiled  is  less 
nutritious  than  roasted  meat,  for  some  of  its  salines 
have  been  abstracted;  and  roasted  potatoes, 'for  the 
same  reason,  are  more  nutritious  than  boiled.  But 
it  is  the  staff  of  life,  viz.,  household  bread,  which 
is  depreciated  most  by  the  fashion  with  which 
which  it  is  dealt  with  as  flour.  Most  of  the  salines  and 
nearly  all  the  nitrogenous  matters  of  wheat  are  con- 
tained in  the  outer  part  of  the  seed,  and  are  taken 
away  by  the  millers.  Liebig  has  asserted  that  an  im- 
mense number  of  persons  could  be  fed  upon  the  same 
quantity  of  wheat,  if  it  were  possible  to  persuade  the 
people  of  the  advantages  which  would  arise  from  the 
use  of  unbolted  flour,  that  is,  of  flour  from  which  the 
glutinous  matter  of  the  outer  skin  has  not  been  re- 
moved. The  agitation  which  has  been  set  on  foot  by 
Miss  Yates,  for  the  promotion  of  information  among 
the  people  upon  this  point,  is  worthy  of  notice ;  for, 
although  I  am  not  inclined  to  go  as  far  as  Liebig  in 
his  views  upon  this  point,  we  can  obtain  the  missing 
ingredients  from  other  articles  of  food,  which,  if  not 
consumed,  would  be  otherwise  wasted  or  not  produced ; 
yet,  for  the  benefit  of  the  lower  classes  generally,  it  is 
highly  important  that  they  should  not  regard  white 
bread  as  a  better  article  than  the  brown,  for  the  brown 
contains  the  larger  portion  of  the  mineral  and  gluti- 
nous part  of  the  com.  It  is  the  presence  of  these  in- 
gredients in  wheat  which  gives  its  greater  value  over 
rice  as  supplying  *  plastic  elements  of  nutrition.'  Rice 
is  the  least  nitrogenous  of  all  the  cereals,  and  has 
scarcely  any  phosphate  in  its  composition  ;  it  goes  well 
with  highly  plastic  food,  but  it  cannot  be  taken  as  the 
only  food  for  any  length  of  time,  without  evil  resulting 
to  the  constitution  from  its  use.  This  example  shows 
the  necessity  for  mineral  matter  in  the  daily  food.    At 


the  same  time  bran  is  not  to  be  used  as  an  exclusive 
diet,  for  the  partiples  of  which  it  consists  will  irritate 
the  bowels  and  'set  up  diarrhoea,  if  partaken  of  too 
freely.  This  action  indicates  one  of  the  uses  of  the 
outer  skin  of  wheat  in  nature,  viz.,  to  assist  in  regula- 
ting the  bowels,  but,  like  everything  else,  it  is  injurious 
if  taken  in  excess. 

Nitrogenous  Aliments. — Nitrogen  forms  four-fifths 
of  the  atmosphere,  but  as  a  gas  it  is  simply  noted  for 
its  negative  properties;  it  seems  incapable  of  doing  any- 
thing.    But  when  it  has  been  brought  into  combina- 
tion with  other  elementary  bodies  by  the  aid  of  vital 
activity,  we  get  organic  nitrogenous  matters  which  are 
anything  but  negative  in  their  powers.     Carbon,  hy- 
drogen, oxygen,  having  entered    into    combination 
with  nitrogen,  by  means  of  vital  activity,  the  so-called 
proteine  compounds  are  formed,  such    as  albumen^ 
fibrincy  caseine^  and  their  modifications,  viz. :  vitelline^ 
globuline^  syntonine,  gelatine^  chondrincy  etc. 

It  is  very  important  to  determine  the  nutritive  value 
of  different  articles  of  diet :  attempts  have  been  made  to 
fix  standards  by  which  the  value  of  different  kinds  may 
be  calculated,  so  that  that  which  is  economical  may 
be  differentiated  from  that  which  is  wasteful,  and  pro- 
per supplies  of  food  afforded  to  large  establishments, 
such  as  schools,  hospitals,  asylums,  etc,  or  even  to 
armies  in  the  field. 

A  calculation  has  been  made  which  has  been  based 
upon  the  supposition  that  a  man  requires  1220  grains 
of  nitrogenous  matter  every  day  to  keep  him  in  health ; 
but  this  is  unsound,  because  some  foods  which  are  ac> 
knowledged  by  experience  to  be  valuable,  are  found  by 
analysis  to  be  defective  in  these  qualities,  and  it  has 
also  been  discovered  that  work  can  be  done  without 
nitrogenous  food  at  all.  Other  tables  have  been  pre- 
pared, which  are  based  upon  the  quantity  of  nitrogen 
in  the  dried  substance ;  but  in  this  calculation  no 
account  is  taken  of  the  indigestibility  of  the  dried 
material  and  of  the  fact  previously  stated.  Another 
method  has  been  followed,  in  which  the  proportions 
of  nitrogen  and  carbon  have  been  estimated,  and 
these  have  been  compared  with  the  proportions  which 
are  thought  to  be  required  by  an  able-bodied  man  as 
a  standard  diet,  but  before  this  can  be  satisfactorily 
arranged,  we  must  consider  the  functions  of  food, 
that  is,  the  reason  why  food  is  necessary.  Its  ulti- 
mate destination  is  for  the  manifestation  of  force, 
and  in  this  operation  it  is  reduced,  more  or  less,  to 
more  simple  forms,  viz.,  carbonic  acid,  water,  and 
ammonia.  The  forces  which  are  produced  are  :  (i) 
heat,  and  (2)  motion.  With  the  development  of  these 
powers,  we  have  intimately  associated  those  func- 
tions of  the  body  which  are  involved  in  development 
and  growth,  excretion  and  -decay.  A  consideration 
of  these  points,  shows  at  once  the  difficulty 
which  is  involved  in  a  hard-and-fast  line  of  classifica- 
tion based  upon  either  chemistry  or  physiology,  and 
we  have  to  fall  back  upon  general  principles. 

Chemists  recognise  several  well-defined  compounds, 
to  which  reference  has  already  been  made,  but  which  are 
not  capable  of  being  synthetically  produced — ^that  is, 
analysis  shows  them  to  consist  of  so  many  molecules 
of  C.  H.  O.  N.  with  minute  proportions  of  P.  or  S.,  but 
which  no  power  in  the  laboratory  enables  us  to  repro- 
duce them  without  the  aid  of  vital  force.  At  the  same 
time,  chemistry  helps  us  to  make  calculations  as  to 
the  value  of  diets,  because  we  find  that  some  nitro- 
genous aliments  are  characterised  by  yielding  proteine 


April,  1884.] 


THE  PRACTICAL  TEACHER. 


59 


when  subjected  to  the  action  of  alkali  and  heat,  whilst 
in  other  cases  that  body  cannot  be  procured.  This 
chemical  fact  gives  two  divisions — (i)  The  albuminous^ 
or  proteine  principles ;  (2)  The  gelatinous.  The 
former  can  be  obtained  from  the  vegetable  as  well 
as  the  animal  kingdom,  but  the  latter  are  only 
found  in  the  animal  world,  as  gelatine  from  bones  and 
chondrine  from  cartilage ;  these  latter  also  do  not  con- 
tain phosphorus. 

.\llthe  nitrogenous  aliments  must  undergo  diges- 
tion before  they  can  enter  the  system ;  and  to  enable 
them  to  be  absorbed,  they  must  be  liquefied  and 
transformed.  It  is  according  to  the  ease  and  rapidity 
with  which  these  processes  are  effected,  and  the  forces 
which  can  be  obtained  from  the  changes  which  their 
elements  undergo,  that  their  value  as  diets  depend. 
The  changes  are  promoted  by  digestion,  commencing 
with  mastication.  The  process  is  completed  when 
the  aliment  has  become  changed  into  peptones^  or 
'dbuminose^  as  it  has  been  styled  by  Lehmann  and 
Mialle. 

Albumen  in  the  coagulated  form  is  dissolved,  and  is 
not  again  coagulable.  Fibrine  is  dissolved.  Caseine 
is  curdled,  and  then  re-dissolved ;  and  gelatine  is 
liquefied.  All  together  by  the  aid  of  the  gastric  juice 
they  form  chyme,  and  mixing  with  the  pancreatic  and 
intestinal  juices,  go  through  the  several  changes  which 
are  terminated  by  the  reception  of  the  valuable  part 
of  the  metamorphosed  food  into  the  current  of  the 
circulation,  and  the  rejection  of  the  useless  debris  from 
the  hody. 

The  value  of  the  material  supplied  is  regulated  by 
its  power  to  assist  in  (i)  development;  (2)  renova- 
tion, and  in  (3)  the  promotion  of  the  functions  of 
vitality  which  are  evolved  in  the  manifestation  of  the 
attributes  of  the  special  senses. 

Xitrogenous  matter,  forming  the  instrument  of  living 
action,  is  continuously  disintegrated,  and  the  resulting 
^ii  is  being  continuously  removed.  The  smaller 
the  i(bris  the  greater  the  value  of  the  food,  and  the 
less  the  chance  of  the  living  machine  being  clogged 
by  useless  matter. 

It  used  to  be  assumed  that  nitrogenous  matter  was  the 
only  source  of  muscular  power,  but  it  has  been  clearly 
shown  that  it  is  not  produced  by  muscular  destruc- 
tion, as  Liebig  supposed,  and  that  nitrogenous  matter 
is  not  supplied  through  muscle,  but,  at  the  same  time, 
it  has  been  also  proved  that  a  plentiful  supply  of  it 
does  increase  the  power  of  an  individual  to  perform 
muscular  work.  This  is  effected  by  the  direct  utilisa- 
tion of  the  carbon  and  hydrogen  which  it  contains. 
The  elipnination  of  urea,  as  the  debris  of  nitrogenous 
matter  is  called,  and  which  is  excreted  by  the  urine,  is 
related  to  the  quality  of  the  food  supplied,  and  not  to 
the  muscular  work  performed;  and  more  recent 
observations  tend  to  show  that  the  metamorphosis 
taxes  place  in  the  liver,  and  not  in  muscle. 

{To  be  continued^ 
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BY  HIS  PUPIL,   HEINRICH   HOFFMAW. 

IX. 

\f  v^  ^^?^^  ^^at  so  few  were  equal  to  such  a  task. 
•^.Wdendorf,  however,  had  a  wonderful  way  of  main- 
^nwg  his  independence,  and  yet  really  submitting. 


And  well  he  might;  were  there  not  so  many  points  in 
which  they  were  altogether  one  ?  That  simple-minded 
earnest  piety,  that  firm  clinging  to  the  eternal  Bible 
truths,  that  unbounded  love  of  mankind,  that  tender 
affection  for  little  children,  and  last,  not  least,  that 
sublime  disinterestedness — were  all  equally  marked  in 
each  of  them.  Middendorf  was  a  child  among  chil- 
dren ;  Frobel  was  spell-bound  in  the  presence  of  a 
child.  The  sight  of  one,  even  at  a  distance,  would 
act  on  him  like  a  loadstone  and  would  draw  him  a 
good  distance  out  of  his  way,  that  he  might  have  a 
friendly  chat. 

Their  stay  at  Griesheim,  however,  was  but  short 
There  was  nothing  specially  advantageous  in  that  Iq- 
cality,  beyond  the  fact  that,  of  their  six  pupils  (for 
Middendorf  had  brought  with  himLangethal's  brother), 
three  could  live  at  homQ  with  their  mother.  But  on 
the  expiration  of  the  customary  privilege,  allowed  to 
widows  of  clergymen,  Frau  Frobel  purchased  a  small 
farm  at  Keilhau,  a  short  distance  west  of  Rudolstadt?. 
A  locality  better  adapted  for  educational  purposes,  it 
would  certainly  not  be  easy  to  discover.  It  is  just  as 
if  nature  had  on  purpose  done  her  wisest  and  her  best 
to  produce  a  combination  of  the  highest  educational 
advantages.  Frobel's  keen  eye  saw  at  once  the  reali- 
sation of  his  long-cherished  dream,  an  ideal  picture, 
that  had  often  delighted  his  imagination.  In  June; 
181 7,  they  removed  to  the  farmhouse.  Frau  Frobel  fol- 
lowed them  some  months  later,  when  her  own  house 
had  been  thoroughly  repaired. 

The  two  friends  had  fully  expected  work,  very  hard 
work ;  but  little  did  they  know  what  difficulties  they 
were  to  encounter. 

We,  in  our  days,  are  so  accustomed  to  the  luxury 
of  school  architecture  and  school  appliances,  that  the 
tale  of  such  privations,  such  extreme  discomfort  as  they 
had  to  endure,  seems  to  us  utterly  incredible.  What 
with  premises  all  but  uninhabitable — if  a  mere  carcase, 
minus  doors,  windows,  and  flooring,  can  in  cour- 
tesy be  called  premises — a  season  of  unprecedented 
misery,  a  disastrous  famine  raging  over  all  Germany, 
and  the  utter  absence  of  pecuniary  resources — mord 
than  once  they  had  to  thank  Mrs.  Frobel  even  for 
their  bread — it  is,  indeed,  a  wonder  how  they  held 
out. 

But,  fortunately,  the  woods  abounded  in  wild 
strawberries  and  other  delicacies  of  nature,  and  the 
boys  were  not  over-fastidious.  Did  they  not  live  in  a 
country  where  fruit  formed  the  principal  ingredient 
of  the  meals  of  all  the  villagers,  with  the  purest  crys- 
talline beverage  fresh  from  the  public  well  ?  a  herring 
or  a  fried  sausage  being  a  private  luxury  enjoyed  only 
hy  paier/amiliasyyfhtn  on  market-days  business  called 
him  to  Rudolstadt. 

New  premises  had  to  be  built.  In  their  poverty 
they  endeavoured,  as  best  they  could  with  their 
own  hands,  to  make  their  miserable  abode  habitable. 
They  managed  to  obtain  a  schoolroom,  rent  free, 
compared  with  which  all  our  grand  palatial  buildings- 
are  but  pigeon-holes.  It  extended  over  an  area  more 
than  two  German  miles  in  circumference,  and  it  in- 
cluded mountains  and  hills  and  woods  and  rivulets, 
and  the  most  delightful  scenery;  together  with  a  library 
that  was  positively  inexhaustible  in  its  rich  and  won- 
derful treasures.  And  just  as  in  an  ordinary  school- 
room, the  broom  and  the  cleaning  brush  are  essential 
means  of  civilisation,  so  Middendorf  took  good  care 
to  leave  behind  him  traces  of  culture,  wherever  he 
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came  with  his  boys.  \\'herever  there  was  a  fine  view 
there  they  erected  seats.  They  eased  the  ascent  of 
steep  hills,  laid  out  walks,  planted  trees.  When  they 
found  a  brooklet  they  searched  for  its  spring,  and 
bridged  the  stream  at  convenient  points.  On  their 
return  home  with  their  rich  harvest  of  flowers  and 
curiosities  of  the  mineral  world,  Frobel  was  in  his 
very  element  in  classifying  and  naming  the  specimens 
thus  collected. 

At  the  fall  of  the  year  Langethal  joined  his  friends, 
'  to  share  with  them,*  as  Middendorf  has  it,  *  the  tor- 
mentingly  delightful  fate  of  a  sublime  sphere  of  labour 
amidst  extreme  exertions  and  almost  incredible  priva- 
tions.' He  was,  indeed,  an  invaluable  addition.  A 
high  reputation  both  as  regards  ability  and  charac- 
ter preceded  him,  for  he  had  passed  his  theological 
examination  with  brilliant  success.  He  was  deter- 
mined to  devote  himself  heart  and  soul  to  Frobel's 
work,  and  soon  became  a  great  favourite  with  the 
boys,  who  admired  his  manliness,  his  prowess  in 
gymnastic  exercise,  his  inexhaustible  store  of  know- 
ledge of  history,  and  especially  of  the  romantic  lore  of 
the  Middle  Ages. 

Winter  set  in,  and  closed  their  delightful  out-door 
schoolroom.  They  had  to  pull  down  and  to  rebuild  with 
their  own  hands  the  stoves,  to  avoid  being  suffocated 
by  the  smoke.  The  pupils  increased  in  number,  and 
so  did  their  cares  and  difficulties,  but  equally  so  their 
courage  and  their  invincible  ardour.  The  thought  of 
earning  money  had  never  entered  their  minds.  That 
they  should  share  alike  in  the  work,  in  the  expenses, 
and  in  the  earnings,  was  too  much  a  matter  of  course  to  , 
require  much  of  an  agreement  Their  faith  in  the 
idea  that  guided  them  was  too  great  to  be  shaken  by 
outward  obstacles.  It  was  enough  for  them  that  the 
young  tree  had  struck  powerful  roots.  ' 

It  was  a  matter  of  deep  regret  to  them  all  when 
Frau  Frobel  was  obliged  to  leave  Keilhau.  She 
moved  to  Volkstadt,  and  Frobel  became,  by  purchase, 
owner  of  the  farm. 

All  felt  that  a  mother's  superintendence  of  the  in- 
creased household  was  now  indispensable,  but  it  re- 
quired all  the  buoyancy  of  his  spirit,  all  the  courage 
and  the  unremitting  faith  of  Frobel  to  induce  him  to 
think  of  marrying.  And  yet,  ever  since  his  inspecto- 
rate at  Berlin,  he  cherished  in  his  innermost  heart  the 
memory  of  a  lady,  who  had  made  a  deep  and  lasting 
impression  on  him.  It  was  Wilhelmine,  daughter  of 
Herr  Kriegsrath,  Councillor  of  War,  HofTmeister,  a 
lady  of  high  intellectual  attainments,  of  the  purest  and 
noblest  aspirations,  large-hearted,  and  enthusiastically 
devoted  to  philanthropic  labours. 

In  the  company  of  her  father,  she  had  been  a  fre- 
quent visitor  at  the  museum.  Frobel,  in  his  animated 
manner,  had  there  revealed  to  her  a  rich  vein  of  intel- 
lectual treasures.  The  earnestness  of  his  mind,  his 
high  aspirations,  the  grandeur  of  his  character,  could 
not  fail  to  excite  her  admiration.  He  had  never  for- 
gotten those  interesting  conversations,  and  frankly 
divulging  to  her  .his  position  and  the  state  of  his 
affairs,  he  ventured  to  ask  her  to  his  humble  home. 
She  readily  consented  to  give  up  a  life  of  comfort  and 
luxury  with  the  refined  enjoyments  of  a  high  social 
circle,  and  joined  him  on  his  thorny  path  on  the  20th 
of  September,  18 18,  the  anniversary  also  of  her  birth. 

(7b  be  continued,) 


(Wiat  to  teach ^  atid  how  to  teach  it.) 

BY  RICHARD   BALCHIN. 

CoNTiKuiNG  the  scheme  of  lessons  for  Standard  III., 
as  given  in  the  February  issue  of  the  Practical 
Teacher,  we  now  come  to  the  subject-matter  of 
Chapter  VI.,  le ,  *  Useful  Vegetables.' 

Lesson  21. — Corn. 

Objects  exhibited  :  Specimens  of  common  grasses, 
and  of  wheat,  oats,  barley,  rye,  and  rice.  Picture  of 
flour-mill,  etc. 

{Note, — By  pasting  together  sheets  of  cartridge- 
paper,  I  have  made  a  number  of  paste-boards  four 
feet  long  and  eighteen  inches  wide.  These  are  stiff 
enough  to  stand  up  on  end  before  the  class.  On 
these  cards  I  have  mounted  the  specimens  above 
alluded  to,  and  they  make  really  attractive  objects. 
It  is  easy  to  obtain  good  specimens  three  to  four 
feet  high  of  such  grasses  as — *Triticum  repens,'  to 
compare  with  wheat ;  '  Holcus  lanatus '  fully  out,  to 
compare  with  oats ;  *  Poa  trivialis  *  and  *  Poa  pratensis,' 
*  Lolium  perenne,'  etc  The  specimens  of  com  are 
similarly  mounted.  In  my  old  British  school,  over 
twenty  boys  had  themselves  made  collections  of 
grasses,  named  and  mounted.  But  this  was  before 
the  advent  of  the  Code.) 

First  note  that  all  kinds  of  corn  are  but  cultivated 
grasses.  Distinguish,  by  means  of  the  specimens,  be- 
tween wheat  and  barley,  and  between  oats  and  rice. 
Describe,  conversationally,  the  operations — (i)  Sow- 
ing, (2)  Reaping,  (3)  Threshing,  and  (4)  Grinding. 
Notice  the  general  composition  of  this  kind  of  food, 
/>.,  make  a  little  wheaien  dough ;  knead  it  in  the 
hands  while  a  boy  pours  over  it  a  little  cold  water ; 
the  water  runs  off  *  milky '  in  appearance,  due  to  the 
presence  of  starch.  What  remains  is  mostly  gluten, 
rather  sticky.  Pour  a  little  of  the  milky  water  into  a 
test-tube,  and  add  a  drop  or  two,  not  more,  of  iodine 
solution ;  the  starch-water  turns  blue. 

Lesson  22. — Potatoes  and  Greens. 

Objects  exhibited :  A  potato,  a  good  'hearted'  cab- 
bage cut  in  halves ;  picture  of  same ;  a  bread  grater, 
and  iodine  solution;  also,  if  possible,  a  horse-radish 
and  carrot. 

For  a  good  dinner,  we  generally  have  with  the  meat 
potatoes  and  greens.  Potato,  from  the  root  of  the 
potato-plant ;  not  itself  a  root.  Compare  potato  with 
carrot ;  the  *eyes*  of  the  former  are  *buds,'  />.,  leaf- 
buds.  No  buds  on  the  carrot,  only  fibres.  Hence, 
potato  not  a  root,  really  a  kind  of  underground  stem, 
called  a  *  tuber.'  Horse-radish,  like  the  carrot,  is  a 
root  Show  section  of  cabbage ;  really  a  great  leaf- 
bud.  Central  stem  (axis)  trying  to  force  its  way  u[x 
If  the  cabbage  *  runs  to  seed '  it  does  so  force  its  way 
up  and  bears  flowers  and  seeds. 

Wash  out  the  starch  from  the  potato,  as  described 
on  page  1 16  of  the  '  Science  Reader '  for  Standard  IV. 

A^/^.~The  subject-matter  of  Lessons  23  to  27  is 
fully  given  in  the  *  Reader '  for  Standard  III, 
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Lesson  28. — The  Plane  and  Sycamore. 

Objects  exhibited :  Pictures  of  these  trees ;  speci- 
mens of  their  leaves  and  of  their  fruits. 

Carry  on  a  conversation  about  the  pictures,  noting, 
ist,  the  points  of  likeness  between  these  trees,  />.,  both 
have  smooth  woody  trunks  and  spreading  branches  ; 
both  large  ornamental  trees ;  leaves  very  nearly  the 
same  pattern  in  both ;  wood  light-coloured  and  dur- 
able, easily  worked.  2nd,  Points  of  dissimilarity.  The 
fruit  of  the  plane  quite  unlike  that  of  the  sycamore. 
On  the  plane  the  flowers  and  fruits  are  in  ball-clusters  on 
pendulous  stalks ;  two  or  three  balls  on  each  flower- 
stalk:  to  each  flower  in  the  cliister  there  is  a  seed- 
case,  containing  one  or  two  seeds.  The  green  flowers 
of  the  sycamore  are  thickly  clustered  around  a  pen- 
dulous stalk;  not  many  of  the  flowers  really  producing 
seeds;  sometimes  only  four  or  six  in  each  cluster. 
The  fruit  is  a  pair  of  winged  seed-cases,  joined  at  their 
swollen  ends.  If  such  a  pair  be  thrown  up  into  the 
air,  it  spins  round  and  round,  hence  the  childish 
name — *  dicky  birds.'  Plane  trees  are  often  planted 
in  school  playgrounds,  or  by  the  side  of  the  road  in 
large  towns.  They  are  on  the  Thames  Embankment. 
This  tree  Is  a  native  of  North  America.  It  comes  in 
leaf  after  the  sycamore.  The  bark  often  peels  oflf  in 
cakes,  leaving  white  patches  on  the  trunk.  The  syca- 
more is  really  a  maple,  and  should  be  called  the  syca- 
more-maple. 

Lesson  29. — The  Oak. 

Objects  exhibited  :  Pictures  of  the  oak — (i)  A  tree 
grown  naturally;  (2)  A  pollard  oak, />.,  one  whose 
central  stem  has  been  cut  for  the  purpose  of  inducing 
it  to  throw  out  branches  around  the  section.  Some 
oak-leaves  and  wood,  acorns,  oak-galls,  and  a  sharp 
penknife.  Also,  if  possible,  an  infusion  of  oak-galls, 
made  by  breaking  up  three  or  four  of  them  and  soak- 
ing in  hot  water ;  a  little  of  the  solution  of  sulphate 
of  iron  (copperas). 

Compare  the  oak  with  the  plane  or  sycamore  (1) 
As  to  trunk:  oak,  rough,  often  gnarled;  plane,  smooth; 
trunk  of  pollard  oak  very  large,  often  hollow.  (2)  As 
to  shape  of  leaves.  Oak  not  planted  by  road-side. 
Why?  Very  slow  growth.  Two  kinds  of  flowers  on 
the  oak ;  only  one  kind  comes  to  acorns.  Compare 
vegetable  marrow  and  cucumber.  (Better  not  use  the 
technical  terms  for  these  unisexual  blossoms.  Call 
the  staminate  flowers  *  pollen  flowers,'  and  the  pistil- 
late ones  •  fruit  flowers.')  Seems  to  be  two  kinds  of 
fruit  on  the  oak-tree,  />.,  acorns  and  oak-galls.  Oak- 
galls  not  a  fruit  It  is  a  case  made  by  an  insect,  in 
which  to  lay  an  egg.  Egg  comes  to  a  grub  or  maggot, 
which  eats  its  way  through  the  case  and  becomes  a 
small  fly.  Cut  open  a  few  galls  to  illustrate  this: 
Note  that  the  steel  knife  is  blackened.  Put  some 
clear  infusion  of  galls  in  one  test-tube,  and  some 
clear  solution  of  copperas  in  another,  pour  the  two 
together  into  a  third  tube,  and  so  make  black  ink. 

The  subject-matter  of  Lessons  30  to  36  is  given 
with  sufficient  fulness  in  the  *  Reader.' 

Lesson  37. — Water  Freezing  and  Boiling. 

Objects  exhibited :  A  thermometer ;  some  ice  and 
salt ;  can  of  water ;  a  basin ;  a  narrow  test-tube.  An 
empty  oil-flask,  and  retort-stand.  A  spirit-lamp  and  a 
piece  of  pointed  glass  tube  (!>.,  a  pipette). 

Carry  on  conversation  about  the  thermometer.  Note 
the  freezing-point  of  water,  32* ;  this  is  not  the  freezing- 


point  of  all  liquids— the  mercury  in  the  thermometer, 
for  instance.  Boiling-point  of  water,  212';  not  shown 
on  ordinary  thermometer ;  not  long  enough.  Heat  of 
healthy  body,  98'.  Mix  some  broken  ice  and  water  ; 
place  the  glass  in  the  water ;  mercury  sinks  to  32*. 
Mix  some  broken  ice  and  salt ;  mercury  sinks  below 
32*.  Place  in  this  mixture  the  little  test-tube,  with  a 
small  quantity  of  water  in  it.  The  water  is  frozen — 
/>.,  ice  and  salt,  a  freezing  mixture.  Boil  some  water 
in  an  empty  oil-flask  over  a  spirit-lamp ;  describe  the 
behaviour  of  water  when  boiling.  To  show  how  up- 
ward currents  are  produced,  introduce  a  finely-pointed 
glass-tube,  containing  a  little  thick  black  ink,  so  as  to 
allow  a  small  stream  of  ink  to  run  out  into  the  water 
in  the  lower  part  of  the  flask.  The  ink  will  be  canied 
upward,  and  for  a  time  remain  quite  distinct  from  the 
water. 

The  subject-matter  of  Lessons  37  to  42  is  fully 
given  on  pages  74  to  94  of  the  *  Reader '  for  Standard 
III.  and  on  page  73  of  the  '  Reader '  for  Standard  IV. 

Lesson  43. — Nature's  Work. 

Objects  exhibited :  Picture  of  a  country  scene 
during  a  storm,  or  during  a  shower ;  the  one  illustrat- 
ing a  rainbow  will  answer  the  purpose. 

Allow  the  boys  to  talk  freely  about  the  picture ; 
leading  them  to  note  ( i )  the  downpour  of  rain  and  then 
its  effects — /y.,  (j)  washing  the  streets  or  roads; 
carrying  away  material  to  the  gutters,  then  to  the 
sewers,  to  the  rivers,  to  the  sea.  The  same  with  the 
general  surface  of  land,  /.^,  removing  the  land  to 
ponds,  or  lakes,  or  river-deltas,  or  to  the  sea.  (^) 
Clearing  the  air  of  impurities,  such  impurities  being 
brought  down  to  the  earth  to  become  food  for  plants. 
All  such  work  is  done  independently  of  man.  It  is 
Nature's  work.  (2)  Note  that  the  rain  comes  from 
the  clouds.  Clouds  are  masses  of  water-vapour,  which 
have  been  raised  from  the  surface  of  the  earth  to  the 
air  by  the  sun.  Sunshine,  drying  up  the  streets,  etc., 
after  a  shower.  Many  tons  of  water  fall  as  rain; 
therefore  many  tons  of  water  lifted  into  the  air  by  the 
sun.  A  great  work.  Not  man's  work ;  it  is  one  of 
the  great  works  of  Nature.  (3)  Note  the  trees,  grass, 
flowers,  and  corn  all  living,  feeding,  and  growing. 
Mostly  the  work  of  the  sun.  The  sun's  heat  brings 
out  the  buds  and  leaves  of  spring,  forms  the  summer 
blossoms,  and  ripens  the  autumn  fruits.  Not  alto- 
gether the  work  of  man,  who  only  assists  in  the  great 
work  of  the  sunshine  and  the  shower. 

Lesson  44. — *The  Work  of  the  Sun.' 
First :  Ripening  Fruits  and  Seeds. 

Objects  exhibited :  Picture  of  cornfield  or  orchard* 
An  apple  or  orange.     A  grain  of  corn  sprouting. 

Show  the  sprouting  grain.  Describe  the  spring 
wheat  appearing  and  growing,  as  the  work  of  the  spring 
sun.  Then  the  hot  sun  of  August  ripens  the  grain. 
Note  the  difference  between  the  fruit  and  the  seed. 
Cut  the  apple  open  and  show  the  seeds.  Call  the 
fruit  the  *  seed-case.'  Give  other  illustrations  of  this, 
i.e,,  show  the  seeds  in  the  grape  or  the  gooseberry. 
With  such  fruits  as  the  apple,  orange,  plum,  grape, 
etc,  the  *  ripening '  is  really  the  formation  of  sugar  in 
the  substance  of  the  plant  or  fruit.  Instance  the 
terms  *  grape-sugar,'  *  cane-sugar,'  etc.  This  'sugar- 
making  '  is  the  work  of  the  sun.     Note  that  starch  is 

formed  before  sugar. 

(To  be  cofiiinued.) 
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Chapter  VIII. — ( continued ). 

The  Over  is  situated  under  cover  of  the  ribs  on  the 
right  side  of  the  body,  fitting  into  the  concave  surface 
of  the  diaphragm.  It  is  the  largest  gland  in  the  body, 
tneasuring  from  ten  to  twelve  inches  transversely,  and 
weighing  in  the  adult  an  average  of  from  fifty  to  sixty 
ounces.  It  is  solid  to  the  feel,  and  of  a  dull  reddish- 
brown  colour.  It  is  imperfectly  divided  into  a  right 
^d  lefl  lobe,  and  the  right  lobe  shows  three  secondary 
lobes  or  lobules.  The  surface  is  covered,  like  that  of 
most  of  the  abdominal  organs,  by  the  peritoneum,  and 
certain  folds  of  the  peritoneum  form  ligaments  fixing  the 
liver  in  position.  Inside  the  peritoneum  is  a  coating 
of  areolar  or  fibrous  tissue,  which  at  the  portal  fissure 
(that  is,  the  place  where  the  portal  vessels  enter  the 
liver)  becomes  continuous  with  a  fibrous  sheath, 
known  as  the  capsule  of  Glisson,  enveloping  the  portal 
Vein,  hepatic  artery,  and  hepatic  duct  as  they  branch 
in  the  substance  of  the  liver. 

It  will  be  convenient  before  describing  the  intimate 
structure  of  the  liver  to  enumerate  its  vessels 
and  ducts,  and  show  how  they  are  connected  with 
the  alimentary  canal.  On  the  under  surface  of  the 
liver  can  be  seen  two  small  ducts  which  bring  thebile 
from  the  substance  of  the  liver.  They  join  together 
to  form  the  hepalic  duel  (Greek,  hepar,  the  liver),  as 
seen  at  b.  Figure  39.  The  hepatic  duct  is  joined  at 
an  acute  angle  by  the  ^'slic  duct,  which  is  one  and  a 


of  an  inch  between  its  coats,  and  fitially  entering  die 
intestinal  canal. 

The  liver  is  supplied  with  blood  from  two  sources — 
the  portal  vein,  and  the  hepatic  artery.  The  portal 
vein  brings  the  blood  from  most  of  the  alimentary 
canal,  and  from  the  spleen ;  it  enters  the  substance  of 
the  liver  along  with  the  hepatic  artery  and  the  hepa- 
tic duct ;  and  the  three  together  run  in  small  canals, 
caiXd portal canais,  which  are  each  invested  by  a  portion 
of  Glisson's  capsule. 

The  substance  of  the  liver  is  made  up  of  a  multi- 
tude of  minute  lobules,  varjing  from  a  half  to  one  line 
in  diameter. .  These  are  polyhedral  masses  not  com- 
pletely isolated  from  one  another ;  each  one  consisting 
ofamassof  cells  penetrated  by  a  close  network  of 
blood  capillaries,  and  by  the  capillary  commencements 
of  the  bile  ducts.  The  cells  composing  the  main  mass 
of  the  lobules  are  from  ^  Ajj-  to  5^  inch  in  diameter, 
polyhedral  in  shape,  each  containmg  a  clear  round 
nucleus,  and  one  or  two  nucleoli.  The  cell  substance 
is  granular  and  of  a  faint  yellowish  tinge  ;  occasion- 
\  ally  fat  globules  are  also  visible.  The  cells  are  packed 
round  the  vessels,  and  when  seen  in  a  cross-section 
appear  as  if  radiating  from  the  centre  of  the  lobule 
towards  its  circumference. 

The  exact  nature  of  the  origin  of  the  bile  ducts  is 
somewhat  doubtful.  It  has  been  already  stated  that 
the  larger  bile-ducts  accompany  the  branches  of  the 
portal  vein,  and  ramify  with  them  in  the  outer  part  of 
each  lobule.  There  can  be  httle  doubt,  however,  that 
they  penetrate  the  substance  of  the  lobule,  and  that 
here  biliary  capillaries  are  formed,  whigh  between  the 
lobules  form  minute  biliary  ducts,  and  join  with 
others,  finally  leaving  th'e  liver  as  the  hepatic  ducts, 
It  is  still  doubtful  whether  these  biliary  capillaries 
have  distinct  walls  of  theii  own,  or  are  mere  channeb 
between  the  individual  cells  of  the  lobule. 

The  portal  vein  in  its  course  through  the  liver  breaks 
up  into  capillary  vessels,  an  event  which  is  only  paral- 
leledin  the  case  of  the  veins  leaving  the  Malpighian  tufts 
of  the  kidney.  It  first  gives  off  small  branches,  ac- 
companying those  of  the  hepatic  duct,  which  divide 
again  and  again  between  the  lobules,  and  are  hence 
called  the  wftr-lobular  veins.  From  these  small 
veins  a  dense  capillary  network  penetrates  the  sul> 
stance  of  the  lobule,  which  gradually  collects  itself  into 
a  larger  vessel  at  the  centre  of  the  lobule,  called  the 


iptf^ing  of  .  Wb.(oim.d  b,  iunclion  of  common  h]l.(j.iOt  .nd  a  p. 


half  inches  long,  and  brings  the  bile  from  the  gall- 
bladder. Ih^  gall-bladder}i.^  on  the  undersurface  of 
the  liver,  being  fixed  to  it  by  areolar  tissue.     It  forms  a 

reservoir  in  which  bile  is  collected  until  required  in 
the  intestine ;  and  it  is  probable  that  the  stimulus 
furnished  by  the  passage  of  food  over  the  orifice 
where  the  common  bile  duct  opens  into  the  intesdne, 
is  suflicient  to  cause  a  contraction  of  the  involuntary 
niuscular  fibres  in  the  wall  of  the  gall-bladder,  and 
consequently  an  expulsion  of  its  contents. 

The  common  bile  dud  formed  by  the  junction  of  the 
hepktic  and  cystic  ducts,  is  nearly  three  inches  in 
length,  and  passes  down  to  pierce  the  duodenum  near 
its    middle,     running    obliquely   for    three-quarters 
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i>/rj-Iobular  vein.  This  arrangement  is  well  shown  in 
Figure  40.  The  small  intra-lobular  veins  discharge 
their  contents  into  veins  called  ii^Mobular.  These 
join  together  and  form  the  branches  which  finally 
leave  the  liver  by  two  or  three  trunks  known  as  hepa- 
tic zeitu^  and  then  empty  their  contents  into  the 
inferior  vena  cava. 
Thus  we  have — 


I.  Portal  Vein. 


2.  Inter-Iobular  Veins. 

3.  Capillaries. 
4.  Intra-lobular  Veins. 


5.  Sub-lobular  Veins, 
6.  Hepatic  Veins. 
7.  Inferior  Vena  Cava, 

The  hepatic  artery  b  distributed  in  a  similar  manner 
to  the  portal  vein,  its  function  being  to  supply  nutri- 
ment to  the  tissues  of  the  liver. 

The  Pancreas  lies  within  the  curve  formed  by  the 
duodenum,  and  behind  the  stomach.  It  is  usually 
from  six  to  eight  inches  long,  and  its  weight  is  vari- 
able, but  usually  about  two  and  *a  half  to  three  ounces. 
In  its  general  characters  and  minute  structure,  the 
pancreas  closely  resembles  the  salivary  glands,  be- 
longing to  the  class  of  compound  racemose  glands. 
The  duct  by  which  its  secretion  is  poured  into  the 
alimentary  canal  is  well  shown  in  Figure  39.  It  runs 
through  the  walls  of  the  intestine  side  by  side  with 
the  conunon  bile  duct,  and  terminates  by  a  common 
opening  in  the  mucous  membrane.  Occasionally  part 
of  the  sacculi  open  by  a  duct  at  a  separate  point  of 
the  duodenum. 

(To  be  continued,) 
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Arithmetic. 


STANDARD 

I. — DICTATED, 

(I) 

(^) 

(3) 

(4) 

609 

47 

605 

915 

8 

824 

386 

618 

76 

90 

90 

706 

319 

297 

849 

7 

^^^" 

^^■^ 

1632 


1674 


STANDARD   II. — DICTATED. 


(I) 

(2) 

8491 

20579 

495 

708 

(3) 
11)55396 

5036 


7996 


14569932 


STANDARD   III. 


(i)  A  lady  went  a-shopping  with  ;^io  in  her  pocket. 
She  spent  19s.  6d.  in  groceries,  7s.  9d.  in  boots,  and 
;£s  <)s.  I  id.  in  dresses;  how  much  money  had  she 
l^ft?  Ans.  jQi  IIS.  lod. 

(2)  Divide  ninety-three  thousand  one  hundred  and 
two  by  nmety-five.  Ans.  980 — 2. 


(3)  £S^1  iSs.  6|d.  +  ;^492o  6s.  iod.  +  ;^5i783 
19s.  ii|d. +^2202  i6s.  o|d, +  ;;^2867  15s.  7jd. 
(Given  partly  in  words).   Ans.  ^62,342  17s.  od. 

(4)  £9^^^  14s.  9id--^i83  15s.  io|d  (words). 

Ans.  ;688i7  i8s.  lojd. 

STANDARD  IV. 

(i)  Take  5000  farthings  from  5000  shillings. 

Ans.  ;^244  15s.  lod. 

(2)  Out  of  16  cwt.  of  butter,  a  grocer  sells  27  lb. 
daily  for  5  days.     How  much  has  he  still  on  hand  ? 

Ans.  14  cwt.  3  qrs.  5  lbs. 

(3)  Divide  jQZ  8s.  o|d.  equally  among  109  men ; 
how  much  will  each  get  ?  Ans.  is.  6|d. 

(4)  Bring  17  sq.  yds.  8  sq.  ft.  120  sq.  ins.  to  sq.  ins. 

Ans.  23,304  sq.  ins. 

STANDARD  V. 

(i)  Add  together  i  +  ?-+J  +  ii  and  from  the  sum 
take  14.  Ans.  iiVff*' 

(2)  9461  articles  at  ^11  14s.  3id.  each. 

Ans.  ;;^i  10,831  13s.  sJd. 

(3)  If  a  man's  salary  for  a  year  be  ^136  17s.  6d, 
how  much  would  he  require  for  25  days'  service  ? 

Ans.  jQ^  7s.  6d. 

(4)  If  25  horses  cost  ;;^io76  los.,  what  would  75 
cost?  Ans.  ^3229  los. 

STANDARD  VI. 

(1)  (i3ioff)  +  (+f  ofif)-7|f  Ans.i. 

(2)  Bring -j^  of  £1   2s.  ii^d.  to  the  fraction  of 

■rr  ^^  £^  '2^  ^^'  -^"s*  ^• 

(3)  Multiply  '0132  by  •021,  then  divide  the  result 

by  '00084.  Ans.  '33. 

(4)  Find  the  simple  interest  oi£io  3s.  4d.  for  3^ 
years  at  2^  per  cent.  Ans.  17s.  9jd. 

STANDARD   VII. 

(i)  In  a  dictation  exercise  given  to  a  class  of  36 
boys,  ^  had  no  mistakes,  \  had  one  each,  ^  had  two 
each,  ^  had  three  each,  and  the  remainder  had  four 
each.     Find  the  average  number  of  errors. 

Ans.  I II  each. 

(2)  In  a  school  of  400  children  31  per  cent,  are 
boys,  41  per  cent,  are  girls,  and  the  rest  infants. 
Find  the  number  of  each. 

Ans.  124  B.,  164  G.,  112  I. 

(3)  A  dealer  buys  toys  at  los.  a  gross,  and  sells 
them  at  a  penny  each  ;  find  his  gain  per  cent 

Ans.  20  per  cent. 

(4)  The  discount  on  a  bill  due  10  months  hence  at 
6  per  cent,  is  ^^70.  '  Find  the  amount  of  the  bill. 

Ans.  ;^i47o. 

Domestic  Economy. 

STAGE   I. 

(i)  What  is  flax?  What  material  are  made  from 
it? 

(2)  What  advantages  have  knitted  stockings  over 
woven  ones  ? 

(3)  What  should  be  done  with  the  lines  and  pegs 
after  the  clothes  are  taken  in  from  the  drying  yard  ? 

(4)  What  kind  of  clothes  should  be  worn  in  summer, 
and  what  kind  in  winter  ?    Why  ? 

(5)  What  foods  contain  respectively  albumen,  fibrine, 
gluten,  and  casein  ? 

(6)  What  foods  contain  fatty  substances  ? 
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UttQtl  CiatJ^^rs'  (B^aminution  '^  aiders. 

February  23. 

FIRST  YEAR 
Pnpil  Teachers  at  end  of  First  Tear. 

Tliru  hours  and  a  halfaUffWid^ 
Arithmetic. 

MALES. 

1.  Define  a  fraction.  Explain  why  a  fraciion  is  tlecreascd  by 
iDcreasing  the  denominator,  and  why  f  is  =  3*1;. 

A  fraction  denotes  a  part  or  parts  of  a  unit ;  it  is  expressed  by 
two  numl)ers  placed  one  above  the  other,  with  a  line  drawn  be- 
tween them ;  the  lower  being  called  the  denominator,  and  the 
upper  the  numerator :  thus  f  denotes  that  the  unit  is  divided 
into  seven  equal  parts,  and  two  of  these  parts  are  taken  to  form 
the  fraction.  Every  fraction  represents  a  quotient,  the  upper 
number  being  the  dividend,  the  lower,  the  divisor.  If  the  de- 
nominator be  increased,  the  fraction  itself  is  decreased,  for  what- 
ever be  the  meaning  of  },  the  fraction  {^  or means  only 

0x2 

half  as  much,  because  here  the  dividend  remains  the  same  and 
the  divisor  is  doubled,  wherefore  the  quotient  is  diminished  one- 
half. 

If  the  numerator  and  denominator  be  both  multiplied  or  both 
divided  by  the  saxAe  number,  the  value  of  the  fraction  remains 
unaltered. 

In  the  fraction  7,  the  unit  is  divided  into  seven  equal  parts, 
and  two  of  these  parts  are  taken ;  in  the  fraction  t/^  the  unit  is 
divided  into  twenty-one  equal  parts,  and  six  of  such  parts  are 
taken.  Now  there  are  three  times  as  many  parts  taken  in  the 
second  fraction  as  there  are  in  the  first  fraction  ;  -but  three  parts 
in  the  second  fraction  are  only  equal  to  one  part  in  the  6rst 
fraction ;  therefore  the  rix  parts  in  the  second  fraction  equal  the 
two  parts  taken  in  the  first  fraction  ;  therefore  f  =  ^y. 

2,  Multiply  the  difference  between  3}  of  i^  +  7^  and  2}  -r  \ 

of  j'r  by  the  sum  of   -  and    -  . 

^i         5f 


(«)  3iofi,V  +  7i  = 


-7  X  15 


+  ¥     =  V- 


2  X  14 

(^)  2j  ^  5  of  ,v=  --  '^-  ^-""-y  =  y-  =  V 

7x2x5 

difference  between  (a)  and  (^)  =   | 

W  ~  +  {,  =  A  +  A  =  H. 

Difference  between  [a)  and  (3)  multiplied  by  result  of  [c) 

-  \  ^  \\  -  \\%'    Ans. 

3.  Find  in  money  the  value  of  2*8675  ^^  £>S  *cs.  ;  and  express 
3  P<)'  5l  y^*  ^  ^^  decimal  of  an  acre. 


28675 
5-5 

I  43375 
_  '4  ^37S 
^1577125 

20 

i  5 -4255. 
12 


3_p^5^  y^  =  3' ^8  pp. 

I  ac.  I  ac. 

_  -07954  ro. 


I  ac. 
=  -019886  jac.     Ans, 


5*id. 
.•.  Ass.  =  /m  Ks.  g-id. 

4«  A  can  do  a  piece  of  work  in  8  days  and  B  in  10  ilays  ;  after 
A  has  worked  3  days  B  joins  him.  In  how  many  days  will  the 
work  be  finished  from  the  time  A  began  ? 

A  does  \  of  the  work  in  I  day  and  |  in  3  days  ; 
.-.  A  and  B  do  J  -f-  ^^  o'  A  *"  '  ^^y* 


19 


I 


1 


Now  after  A  does  {  there  are  |  to  be  done. 

.'.  A  :  I  : :  l  day  :  Time  they  take  to  finish. 

/.  From  the  time  A  began,  the  work  has  consumed 
3  +  25  days  or^Jdays.     Ans. 


FEMALES, 

I.  Find  the  value  of  15  yds.  2  ft.  3  in.  at  £2  7s.  lod.  per  yd. 

£   s.  d. 

2    7  10  =  cost  of  I  yd. 
5 


II  19    2  = 

3 

35  »7    6  = 

iSin.  =  ^  of    I  jrd.    I     3  11   = 

9  in.  =  i  of  18  m.    o  ii  iii  = 

'37Ji.jll= 

2.  What  is  the  largest  number  that  will  divide  both  475  and 
589  ;  and  the  smallest  which  will  contain  18,  28,  30,  and  42  ? 


»» 


5  y^-s. 

15  yus. 

I  ft.  6  in. 
9  in. 

15  yds.  2  ft.  3  in.  Ans. 


(«) 


456 
19 

589 

475 

114 

114 

G.C.M.  =  10. 


6 

Ans. 


2)1 8,  2i$,  :;o,  42« 

3)  9>  I4»  IS>  21, 

7)  3»  '4,     5,    7> 

3.    2.     5,     I. 
L.C.M.  =2x3x7x3x2x5 
=  126'*.     Ans. 


3.  Add  J,  f ,  and  fV  J  ^'^'^  subtract  from  the  sum  J§. 


120 


(^)  I AV  -  J?  =  ^^\'^  =  iVd  =  A  =  (liflT.     Ans. 


120 


4.  I  spend  ^  of  my  money  ;  then  \  of  what  remains  ;  and  W.c 
k  of  what  is  still  left.     What  fraction  of  the  whole  will  be  ielt  ? 

After  spending  \  there  remains  ^  of  whole  ; 

\  of  }  there  remains  J  of  ^  or  \  of  whole  ; 
\  oi\  there  remains  }  of  ^  or  S  of  whole.  Ans. 


Grammar. 


MALES  AND  FEMALES. 


I. 


I.    Sui>j€Ct 


Ihre  Ouse,  slr*sf  winding  through  a  level  plain 
Of  spacious  fntads  with  cattle  sprinkled  o'er, 
Contucts  the  eye  along  his  sinuous  course 
Uelighttd,  CowPER. 

Analyse  the  above,  parsing  the  words  in  italics. 

ANALYSIS. 

*  Ouse.* 
(     *  dow   winding  through   a    level 

plain  of  spacious  meads  with  catikr 
sprinkled  o'er.' 

*  slow  *  adv,  fif  manner^  mod.  the 
verb  *  winding  * ;  *  through  a  levtl 
plain '  adv,  phrase y  niod,  *  winding '  ; 

*  of  spacious  meads,'  adj,^  phr, .  cu 
trib.  to  *  plain  ' ;  •  with  cattle  sprink 
led  o'er    ;  part,    phr.^    attrib.    tx^ 

*  plain.' 

III.  Predicate 'Conducts.' 

IV.  Ohiect         *eye.' 

V.  Attributive  adjuncts  {     ^xht^*  adj.  01  artiile  ;  *  delighted,* 

0/ object \part. 

(  *heie,'  adv.  of  place. 
VI.  Adverbial cu{juncts...\      'along  his  sinuous  cousse,'  aJ'j,y 

\phr.  of  place. 


rl.  Attributive  adjuncts 
of  subject 


TARSIXG. 

Here — adv.  of  place,  mod.  *  conducts.' 

.c/<7ti^ — adv.  of  manner,  mod.  *  winding.' 

winding — incomplete  part,  of  the  irreg.  inlrans.  verb  «c/<.7</, 

wound y  wound y  predic.  of  *  Ouse.' 
plain — com,  noun,  neut.,  sing,  obj.,  gov.  by  prep.  *  throivjjh.' 
tfieads — com.  noun,  neut.,  phi.  obj.,  gov.  by  prep,  'of.' 
sprinkled — complete  part,  of  the  reg.   trans,    verb  sprinkle, 

predic.  of  *  meads.' 
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tfVr-^adv.  of  manner,  mod.  'sprinkled.* 

(OHthuts — rcg.  trans,  verb,  indie,  pres.,  indef.,  3rd  pcrs., 

sing.,  agr.  with  '  Ousc* 
dong—'ptt^.y  showing  relation   between   *  conducts '   and 

*  course.' 
<^/ifi4//^— complete  part,  of  rcg.   trans,  verb  delight^  pre- 

dic  of '  eye-' 

2.  Mention  Tcrbs  ending  in  '  le,*  like  '  sprinkle.' 

English  verbs  ending  in  Me '  have  a  frequentative  meaning  ; 
as  duzle,  twinkle,  prattle,  puzzle,  rattle,  rustle,  dimple. 

3.  Give  examples  of  adjectives  ending  in  '  ish '  and  '  en,'  and 
cxpl^n  the  significance  of  those  terminations. 

Adjectives  ending  in  'ish'  have  a  diminutive  meaning,  or  a  par- 
taking of  the  quality  of  the  word  from  which  the  adjective  is 
fonn^  ;  as,  boyish,  whitish,  blackish,  childish. 

Adjectives  ending  in  'en'  mean  'madeof ';  as,  golden,  wooden, 
brazen,  waxen,  woollen,  wheaten. 

Geography. 

{Attswtr  either  Question  i  or  Question  2,  not  both.') 

1.  Draw  a  map  of  the  north-eastern  counties  of  England 
{Northumberland,  Durham,  and  Yorkshire) ;  and  describe,  as 
fully  as  you  can,  referring  at  each  step  to  your  map,  the  river- 
basins  J[  these  counties,  and  the  boundaries  of  those  basins. 

N.B. — Insert  the  lines  of  latitude  and  longitude. 

In  the  north  of  England  there  are  three  river-basins  which  are  but 
slightly  separated,  and  whose  slopes  almost  coincide  in  direction 
—the  basins  of  the  Tees^  IVear,  and  Tyne,  These  rivers  rise  near 
each  other  in  the  neighbourhood  of  Cross  Fell,  and  flow  in  an 
easterlv  direction.  The  name  Wear  Dale  Forest  is  given  to  the 
watershed  which  separates  the  basins  of  the  Tyne  and  the  Wear, 
and  Teesdale  Forest  to  that  which  separates  the  basins  of  the 
Wear  and  the  Tees.  The  Tees  basin  is  separated  from  the 
basin  of  the  Yorkshire  Ouse  by  spurs  from  the  Pennine  and  York 
Moofs.  Use  Tyne  drains  the  country  which  occupies  the  angle 
betveen  the  Pennine  Moors  and  the  Cheviots. 

2.  Say  what  you  know  about  Anglesea,  Argyllshire,  and 
Galway. 

Draw  an  outline  map  o(on€  of  these  counties,  and  insert  the 
lines  of  latitude  and  longitude. 

Anglesea  is  an  insular  county  in  the  N.W.  of  Wales.  Its 
sor^ace  is  comparatively  flat,  and  its  climate  is  mild,  but  unfavour- 
able to  the  growth  of  timber.  The  soil  is  fertile  and  well  culti- 
vated, but  its  manufactures  are  insignificant.  The  minerals  are 
copper,  lead,  and  silver  ores,  coal,  marble,  and  granite.  There 
are  many  Draidical  remains.  The  chief  towns  are  Beaumaris, 
Amlwch,  and  Holyhead  connected  with  Dublin  by  a  submarine 
telegraph. 

Argylhhire  lies  in  the  extreme  west  of  Scotland,  and  chiefly 
consists  of  peninsulas  and  islands.  It  is  the  second  largest  county 
in  Scotland,  and  one  of  the  most  thinly  inhabited.  The  surface 
is  mountainous,  and  only  a  small  part  is  cultivated.  Cattle  are 
reared  for  exportation.  The  chief  towns  are  Inverary,  Dunoon, 
Campbelltown,  Oban,  Bowmore  (in  Islay),  and  Tobermory  (in 
Mull). 

Gahvay  is  a  maritime  county  in  the  west  of  Ireland.  It  is  the 
second  largest  of  Irish  counties,  and  its  coast  is  extremely  rugged 
and  deeply  indented.  The  surface  is  extremely  mountainous  in 
the  west,  Connemara  beinc  one  of  the  wildest  districts  in  Ireland. 
The  east  is  flat  and  fertile,  but  interspersed  with  bog.  The  climate 
is  humid  and  mild.  Oats  and  potatoes  are  the  chief  crops. 
Cattle  are  extensively  reared,  and  the  coast  fisheries  are  valuable. 
The  Irish  language  •  is  general  in  many  districts  of  the  county. 
The  chief  towns  are  Galway,  Tuam,  Ballinasloe,  and  Loughrea. 

3.  Trace  minutely  the  journey  of  a  traveller,  landing  in  Nova 
Scotia,  and  going  l^  land  to  British  Columbia.  Describe,  in  the 
order  in  which  he  would  come  to  them,  the  physical  features  of 
the  country,  and  the  chief  towns  on  his  route. 

Landing  at  Halifax,  whose  fine  harbour  is  the  admiration  of 
the  world,  the  traveller  may  proceed  across  Nova  Scotia  through 
a  generally  undulating  but  not  mountainous  country  into  New 
Bninswick,  whose  surface  is  varied,  its  northern  part  forming  a 
table-land,  having  upon  it  numerous  ranges  of  hills  and  studded 
with  lakes.  Its  centre  part  rises  gradually  from  the  St.  Lawrence 
towards  the  interior  for  a  considerable  distance.  Generally,  the 
natural  features  of  this  province  are  picturesque  rather  than  bold 


an4  startling.  The  capital  is  Fredcricton,  a  pretty  town  ;  but 
the  chief  place  is  St.  John,  one  of  the  most  pictures<^ue  and 
flourishing  cities  of  the  North  American  Provinces.  Leaving  New 
Brunswick,  the  traveller  enters  the  Province  of  Quebec  (formerly 
Lower  or  East  Canada),  which  is  characterised  by  picturesque 
scenery,  consisting  of  boundless  forests,  ma^ificent  rivers  and 
lakes,  extensive  prairies,  and  bold,  rocky  heights.  Quebec,  the 
capital,  is  very  strongly  fortified,  stands  on  the  north  bank  of 
the  River  St.  Lawrence  ;  and  Montreal,  on  an  island  at  the  con- 
fluence of  the  St.  Lawrence  and  Ottawa,  has  a  thriving  trade. 
The  tubular  bridge,-  which  carried  the  Grand  Trunk  Railway  over 
the  St.  Lawrence,  is  one  and  a  quarter  miles  lon^.  He  is  now 
in  the  Province  of  Ontario,  the  surface  of  which  is, gently  undu- 
lating, and  diversified  with  lakes  and  rivers,  the  lakes  being 
numerous  and  magnificent.  Proceeding  along  the  route  of  the 
Canada  Paciflc  Railway,  he  traverses  the  marshy  district  on  the 
north  of  the  great  lakes,  and  reaches  the  great  prairie  land  of 
Manitoba,  with  its  busy  capital  Wmnipeg.  Continuing  his  now 
wild  and  inhospitable  journey  through  the  prairie  region,  he 
follows  the  valley  of  the  Saskatchewan,  and  crossing  the  Rocky 
Mountains  by  the  Vermilion  Pass,  which  lies  between  the  upper 
portions  of  the  Southern  Saskatchewan  and  the  Kutanie,  a 
tributary  of  the  Columbia,  he  enters  the  District  of  Columbia. 
The  eastern  half  is  very  mountainous  ;  but  the  greatest  diversity 
of  soil  is  met  with  in  this  province,  lake,  mountain,  forest^ 
marsh,  and  prairie  frequently  alternating. 

History. 

1.  Who  were  the  earliest  traders  with  this  island  ?  To  v/hat 
part  of  it,  and  for  what  articles  did  they  come  ? 

The  Phoenicians  were  the  flrst  to  introduce  this  island  to  the 
notice  of  the  civilized  world.  Several  centuries  before  the 
Christian  era  they  fetched  tin  from  the  Scilly  Isles,  which  Hero- 
dotus, the  earliest  writer  who  mentions  our  country,  calls  Cassi- 
terides  (tin-islands). 

2.  What  resistance  was  offered  by  our  native  tribes  to  the 
Roman  invaders?  Give  some  account  of  Julius  Agricola,  his 
policy  and  exploits. 

In  54  B.C.  Julius  Caesar  was  opposed  by  Cassivellaunus,  who 
led  the  united  British  tribes  against  the  Romans.  In  a.d.  43 
the  Britons  of  the  centre,  east,  and  west,  headed  by  the  south 
Welsh  (Silures)  maintained  a  fierce  resistance  under  Caradoc 
(Caractacus),  against  the  Roman  advance.  In  a.d.  47  Ostorius 
Scapula,  after  a  strong  resistance  by  the  Iceni  and  Brigantes, 
captured  Caractacus.  In  a.d.  di  Suetonius  Paulinus,  on  hi's 
march  against  Mona  (Anglesea),  had  a  tremendous  battle  with  the 
Druids,  and  during  his  absence  from  London,  Boadicea  raised  a 
revolt,  and  massacred  many  thousands  of  Roman  settlers. 

The  great  epoch  in  the  history  of  the  Roman  conquest  of 
Britain  is  the  command  of  Julius  Agricola,  from  a.d  78  to  85.  It 
was  bis  fleet  that  sailed  round  Britain,  and  thus  first  proved  it  to 
be  an  island.  He  not  only  subdued,  but  did  his  best  to  civilixe. 
As  to  the  subduing  of  it,  he  put  down  all  resistance,  defeated  the 
Caledonians  in  a  great  battle  at  the  Grampian  Hills,  and  built  a 
chain  of  forts  from  the  Firth  of  Forth  to  tne  Firth  cf  Clyde. 

3.  Write  down  names  and  dates  of  our  sovereigns  from  Ed- 
mund Ironside  to  Edward  the  Confessor,  and  explain  how  the 
Saxon  dynasty  came  to  an  end. 

A.  D.  A.  D. 

Edmund  II.  (Ironside)  reigned  from  1016  to  1017. 

Canute  „         ,,    1017  ,,  1036. 

Harold  I.  „         „    1036  „  1039. 

Hardicanute  „         „    1039  ,,  1041. 

Edward  (Confessor)  „         „    1041   „  1066. 

The  Saxon  dynasty  came  to  an  end  oa  the  field  of  Senlac,  by 
the  death  of  Harold  II.,  who  was  defeated  and  slain  by  William 
of  Normandy,  xc66. 

Composition. 

Write  from  memory  the  substance  of  the  passage  read  to  you 
once  by  the  Inspector. 

'The  intense  chill  of  the  north  wind  in  the  desert  of  Central 
Asia,*  says  a  traveller, '  cannot  be  imagined  by  any  one  who  has 
not  wintered  there.  The  cattle,  though  abundantly  supplied 
with  warm  clothing,  sufler  much  at  night  from  the  wind  striking 
their  legs  and  penetrating  to  their  belly  and  haunches-  The 
breath  clings  in  icicles  to  the  pillow  and  bed-clothes  within  the 
tent.     Towels  hung  up  to  dry  stiffen  into  ice,  and  water  freezes 
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hard,  in  a  close  room,  within  three  feet  of  a  charcoal  fire.  All 
the  rest  of  my  head  and  face,  when  I  trairelled,  was  snugly  packed 
in  fox's  fur,  but  it  was  very  difficult  to  preserve  the  nose  from 
beinjg  frost-bitten.  With  fingers  of  a  violet  colour,  and  stiff  as 
sealing-wax,  I  had  to  form  an  arch  under  which  the  heat  of  the 
breath  collected  and  thawed  the  nose.' 

Music. 
A  quarter  of  an  hour  aUcwtdJbr  this  paper. 

(N.B. — Pupil  Teachers  may  answer  the'  questions  in  either 
the  Staff  Notation  or  the  Tonic  Sol-fa,  but  not  both.  The 
questions  in  the  Tonic  Sol-fa  Notation  will  be  found  at  the  end.) 

I.  Write  above  each  of  the  following  notes  its  value-name 
(semibreve,  &c ) ;  and  below  each  its  pilch-name  (C,  D,  E,  &c.) : — 


^^E^ 


i 


^ 


a: 


1^^ 


I. 


Minim. 


Qaaver.         Semibreve.  Crotchet.      Semiquaver. 


i 


w 


I 


f^^^^ 


B 


2.  Write  down  the  minor  thirds  contained  between  the  notes 
of  the  scale  of  C  : — 

2. 


fe^^ 


-a»- 


i^^ 


3.  Add  proper  time-si^fnaturcs  to  each  of  the  following 


-j — y 


g^ 


:=::=^: 


l^^l 


TONIC  SOL-FA  NOTATION. 
I.  Write  a  six-pulse  tone,  using  three -pulse  measures. 


1        .— .     .—     I—     .—     .— 

&  •  a  I  •  • 


I. 


2.  Write  down  the  minor  thirds  contained  between  the  notes 
of  the  common  scale. 

2.  Ray  wi^fah ;  me  and  soh ;  lah  and  doh^ ;  te  and  my. 

3.  Write  the  following  an  octave  higher  : — 

8    n    1    ti    f    n    r    1,    t,    d 


3- 


8*    n'    V    t     f    n' 


1     t    d' 


SECOND    YEAR 
Pupil  Teachers  at  end  of  Second  Tear. 

Three  hours  and  a  half  allowed  for  this  Paper, 

MALES. 

Euclid. 

All  generally  understood  abbreviations  for  words  may  be  used. 

I,  If  two  quadrilaterab  have  three  sides  of  the  one  equal  to 
three  sides  of  the  other,  and  likewise  the  angles  contained  by  the 
equal  sides  equal  in  each,  the  figures  shall  be  equal  in  every 
respect. 

Let  ABCD,  EFGH  be  two  quadrilaterals  having  the  three 
fiides  AB,  EC,  CD  respectively  equal  to  the  three,  EF,  EG, 
GH,  and  likewise  L  s  ABC,  BCD  respectively  equal  to  the  L  s 
EFG,  FG  H  ;  then  the  figures  ABCD,  EFGH  shaU  be  equal 
in  every  respect— that  is,  the  remaining  side  AD=EH,  the 
L  ADC  =  L  EHG,  and  z  BAD  =  L  FEH. 

Join  AC.  EG  ;  then  b)-  Prop.  4,  Bk.  I.,  the  A  ABC=  A  EFG 
in  every  respect,  and .'.  A  BCD=  L  FGE,  but  the  whole  l  BCD 
= whole  z  FGH  (Hyp.)  and  .'.  the  remainder  ACD= remainder 
EGH,  and  the  base  ACx=the  base  EG. 


Again,    because   AC  =  EG,  and    CD=GH  (Hyp.)  and  the 
included  L  ACD=  L  EGH, . *.  by  Prop.  4,  Bk.  L,  the  As  ACD, 
EGH  are  equal  in  every  respect,  and  .*.  AD=EH  and  the 
L  ADC = EHG,  and  the  L  CAD=  z  GEH. 


To,  each  of  the  z  s  CAD,  GEH  add  respectively  the  equal 
angles  BAC,  FEG  and  the  whole  z  BAD  =  the  whole  z  FEH. 

Therefore  the  figures  are  equal  in  every  respect,  for  the 
remaining  side  AD= EH,  the  z  ADC  =  z  EHG,  and  the  L  BAD 
=  z  FEH. 

2.  To  draw  a  straight  line  perpendicular  to  a  given  straight 
line  of  unlimited  length,  from  a  given  point  without  it. 

Prop.  12,  Bk.  I. 

3.  To  make  a  triangle  of  which  the  sides  shall  be  equal  to 
three  given  straight  lines,  but  any  two  whatever  of  these  must  be 
greater  than  the  third. 

Prop.  22,  Bk.  I. 

Arithmetic. 

FEMALES. 

I.  A  can  dig  a  garden  in  5  days,  B  in  6  dajrs,  and  C  in  7  days. 
In  what  time  will  all  three  working  together  finish  it  ?  Find 
also  the  time  in  which  A  and  B  togeuer,  A  and  C  together,  and 
B  and  C  together,  could  respectively  finish  it. 

In  I  day  A  does  \\  B,  ^  ;  and  C,  f . 

.-.  A,  B,  andC  do  together  1+ 4  + f  or  41±35±30 

210 
=WJ  in  I  day. 
And  .  •.  they  will  do  the  whole  in  JJ^  or  \\^  day.    Ans. 

A+ B  do  I  +  ^  or  ^  in  I  day  ;  the  whole  in  t.^^  days.     Ans, 

B  +  C  „  i+f  orif       „  „        „      3A  days.     Ans. 

A  +  C„t+forH       „  „        „      2H  days.    Ans. 


2.  Reduce  {  of  half-a-crown  to  the  fraction  oi  £\, 

5of30d.^jox8=i     Ans. 
240d.       240x9    ' 

3.  After  spending  \  of  my  money,  I  find  that  f  of  the  re- 
mainder is  IS.  9d. ;  what  had  I  at  first? 

After  spending  }  there  remains  |. 
i  of  |=2id.  or  2id.=i|  of  the  whole. 

.-.  thewhole=2Id.-^H=?^-^-5  =  ■f^. 


13 


=61^.  =  5s.  ijd. 
4.  Reduce  \  to  six  decimal  places. 


Ans. 


I. 


^  =  !:ggggg9=-,4»8s7 Ans. 


Grammar. 

MALES  AND  FEMALES. 

She,  good  cateress. 
Means  her  provision  only  to  the  good^ 
7 hat  live  according  to  her  sober  laws. 
And  holy  dictate  oi  spare  temperance. 


Com  us. 


Analyse  the  above,  parsing  the  words  in  italics. 

2.  What  Latin  prefixes  and  terminations  do  you  see  in  it  ? 

3.  Paraphrase  the  passage.    ('  She '  refers  to  '  Nature.') 
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ANALYSIS. 


SeateDce. 

Kind. 

Sub- 
ject. 

Predi- 
cate. 

Comple- 
tion. 

Extension.    jConnec- 

I. 

\ 

her  pro- 

Sis. ;cod  cate- 

she. 

means 

vision 

only  (degree^; 

rer,    mesQS 

apod 

idir. 

her  provision 
oct7  to   tke 

.' 

cnte- 
res», 

obi.) 
to    the 

S-x^ 

good 
(Jindir 

1 

3. 

obj\y 

T.a'.  live    ac- 

Sabord. 

that 

Uv4 

according   to,     that 

c^rdicgtoher 

adjecuTe 

etc.f .... 

so'jcr     laws, 

to    *  the 

temperance 

and  i^y  dic- 

^ood'   (in 

(jmamHtr) 

tate  of  spare 

1) 

1 

tempetaoce. 

» 

PARSING. 

She — demonstr.,3rdpers.,  pron.,fem.,  referring  t6  *  Nature,* 

sing.,  nom.,  subj.  of  *  means.' 
('j/rrru— com.  noun,  fern.,  sing.,  nom.,  in  apposition  with 

*she.' 
..jiwj— irreg.   trans,   verb,    meaut   meant ^   meant ,  indie, 

pres.,  indef,  3rd  pers  ,  sing.,  agr.  with  'she.' 
^'.•.[y— adv.  of  degree,  mod.  *  means.' 
paJ—ad}.f  used  as  a  noun,  collective,  plur.,  mas.  or  fern., 

obj.,  gov.  by  prep.  *  to.' 
/:<!/— simple  rel.  pron.,  referring  to  *  the  good,'  3rd  \yeTs,, 

mas.  or  fern.,  plur.,  nom.,  siibj.  of  '  live.' 
/zj'tf— reg.    intrans.  verb,  indie,  pres.,   indef.,   3rd  pers., 

plor.,  agr.  with  'that.' 
a:cffrdmj^io— prep,  phxasc,  relating  to  Mive*  and  Maws,' 

and  gov.  the  latter  in  obj.  case. 
diciaie — abstr.  noun,  neut,  sing.,  obj.,  gov.  'according  to.' 
r^zr^—adj.,  pes.  deg.,  qual. '  temperance.' 

2  The  Latin  prefixes  in  the  above  are  :  *  pro  '  in  *  provision,* 
a  r  ac '  (ad)  in  '  according. ' 

The  affixes  are  *  ion  *  in  *  provision,*  '  ate  *  in  *  dictate,*  and 
*  afice '  in  *  temperance. ' 

3-  Nature,  like  a  thrifty  pro\'ider,  so  disposes  her  blessings 
6^^  tnoe  are  expected  to  have  the  full  enjoyment  of  them  but 
ti'ioK  who  are  gnided  by  the  rules  of  temperance  and  sobriety.  , 

V  How  is  the  prefix  '  in  *  (meaning  '  not ')  modified  in  com- 
j  >itioa  ?    Give  instances. 

'In*  (meaning  'not')  is  modified  into  1,  iV,  iw,  iV;  as, 
/c^.oWe,  Ignore ;  i/literate,  iVIe^l ;  f /^maculate,  iwpure ; 
r rational,  tinregular.  *  In '  often  interchanges  with  *  un,'  as 
•"  'certam,  iViiiLstice,  »»just. 

Geography. 
Answer  either  Q.  2  or  Q.  3,  not  both, 

1.  Draw  a  map  of  Spain  and  Portugal ;  and  describe,  as  fully 
?  you  can,  re/erring  to  your  map  for  illustration  ^  the  wattfr- 
I'^/lings  and  river-basins  of  that  peninsula. 

^.B.~Insert  the  lines  of  latitude  and  longitude. 

The  peninsula  of  Spain  and'  Portugal  is  crossed  by  long  moun- 
t3in-nu^es  parallel  to  each  other,  which  run  from  west  to  east, 
^n'}  which  support  between  them  the  table-lands  that  are  also 
tbe  ^-alleys  of  rivers  flowing  from  east  to  west.  Thus  the  Can- 
Ubrian  Mts.  and  the  Sierra  Guadarama  enclose  the  valley  of  the 
Douro ;  the  Sierra  Guadarama  and  the  Sierra  Toledo  shut  in  the 
Kii^h  arid  rocky  basin  of  the  Tagus.  Again,  the  Sierra  Toledo 
^n  I  the  Sierra  Morena  form  the  rim  of  the  Guadiana  basin  ; 
'xl.ile  the  Sierra  Morena  and  the  Sierra  Nevada  bound  the  valley 
of  the  beautiful  Guadalquivir.  The  triangular  valley  of  the  Ebro 
i  enclosed  by  the  Pyrenees  on  the  north,  and  by  the  steep  sides 
0'  the  eastern  end  of  the  central  table-land. 

2.  Between  what  de^ees  of  latitude  and  longitude  does  Russia 
i""  burope  lie  ?  Explain  exactly  what  is  meant  by  sayinz  that 
aiy  place  is  in  a  certain  degree  of  latitude  and  longitude.  \Vhat 
are  the  most  northerly,  and  the  most  southerly,  points  of  that 
courtry  ? 

European  Russia  lies  between  lats.  40**  20'  and  70''  N.,  and 
between  long.  17"  efi  and  tf  E. 


The  degree  of  latitude  and  longitude  gives  us  the  exact  locality 
of  a  place  on  the  surface  of  the  earth.  The  degree  of  latitude 
telk  us  how  far  the  place  is  north  or  south  of  the  Equator,  and 
the  degree  of  longitude  how  far  the  place  lies.east  or  west  of  our 
First  Meridian,  which  passes  through  Greenwich  Observator)'. 
The  degree  is  divided  mto  60  minutes,  and  the  minute  into  60 
seconds. 

The  most  northerly  point  of  the  mainland  is  east  of  Tana 
Fiord,  in  Lapland,  and  the  most  southerly  is  Cape  Apsheron, 
the  eastern  extremity  of  the  Caucasus,  on, the  Caspian  Sea. 

3.  Say  what  you  know  about  the  culti\*ation  of  rice,  indigo, 
tea,  and  cotton  in  British  India,  and  dist'mguish  the  different 
parts  of  that  country  which  are  suitable  for  each  of  these  articles. 

Rice,  which  forms  the  staple  food  of  the  inhabitants,  grows  on 
the  bank  of  the  lower  Ganges,  and  all  around  the  sea*coast.  Its 
cultivation  requires  an  immense  quantity  of  moisture,  and  it  grows 
best  in  fields  which  are,  or  can  be,  inundated.  It  is  generally 
sown  while  the  waters  cover  the  land.  The  plants  are  also 
grown  from  cuttings,  which  are  steeped  in  water  first  and  then 
placed  in  the  soil  or  mud  brought  down  by  the  flooded  river. 
When  six  inches  high  these  are  planted  into  rows  one  foot 
apart. 

Indigo  is  chiefly  produced  in  Ben^l,  in  the  delta  of  the 
Ganges.  This  plant  is  a  native  of  India,  from  which  countr}*  it 
takes  its  name.  To  obtain  the  dye,  the  plants  are  cut  down 
when  they  begin  to  flower,  and  are  steeped  in  water  until  they 
slightly  ferment.  When  the  fermentation  ceases,  the  water  is 
drawn  off  and  violently  agitated.  It  is  then  allowed  to  settle, 
and  a  thick  sediment  forms  at  the  bottom,  which  sediment 
drained  and  dried  is  the  indigo  of  commerce.  The  seeds  are 
sown  in  spring  at  the  rate  of  about  a  dozen  pounds  per  acre. 
The  plants  grow  rapidly,  blossom  in  about  three  months,  are 
cropped,  and  allowed  to  grow  again.  They  are  cropped  a 
second,  a  third,  and  sometimes  even  a  fourth  time,  when  the 
process  given  above  is  gone  through  to  procure  the  colouring 
matter. 

Tea  is  grown  in  the  moist,  warm  valle>'s  of  the  Himalaya 
mountains,  and  particularly  in  Assam,  where  the  plant  was  found 
growing  wild.  This  plant  is  a  hardy  evergreen,  from  three  to 
six  feet  in  height.  The  plant  is  propagated  by  seeds,  on  light, 
strong  ground,  and  requires  an  abundance  of  light  and  air. 
The  plants  are  sown  five  or  six  in  a  hole  in  rows  four  or  five 
feet  asunder.  The  first  crop  is  gathered  when  the  plant  is  three 
years  old. 

Cotton  is  indigenous  to  India,  and  grows  chiefly  in  the  uplands, 
of  N.  and  W.  Coimbatore  and  Mysore  are  famous  for  their 
crops,  as  also  Guzerat  lind  Scinde.  Another  district  is  the  Doab^ 
or  country  between  the  Jumna  and  Ganges ;  and  it  is  also  grown 
to  a  large  extent  in  the  valleys  of  the  uodavery  and  Kistna.  A 
lar^e  quantity  of  the  cotton  produce  of  India  is  consumed  in  the 
native  manufactures ;  but  there  is  still  an  immense  quantity  for 
export.  During  the  last  twenty  years  the  quantity  shipped  to 
England  has  more  than  doubled. 

Arithmetic. 


MALES. 

Two  hours  and  a  half  allowed, 

I.  If  the  4d.  loaf  weighs  2\  lb.  when  wheat  is  45s.  per  qr., 
how  much  ought  the  6d.  loaf  weigh  when  wheat  is  54s.  per  qr.  ? 


4d.  :  6d.  \.     ,  ji^   . 
54s.  :45s.J  ••^*^''-- 


? 


..36j02.x6x 45^   -02.^211^30^  Ans. 
4x54  ^^         ^ 

2.  "^Tiat  principal  will  amount  to  ;f  1310  8s.  7}d.  in  2  years  at 
4^  per  cent,  per  annum,  compound  interest  ? 

(a)  Compound  interest  on  ;^ioo  for  2  yrs.  at  4^  p.c.=  ;£'9'202S 
Amount  of      ,,  „  =  io9'2025 

W  ;f  1310  8s.  7H.  =;f  1310-43 

(f)        .-. /I09-2025  :  ;f  1310-43  ::  j^^ioo  :  Principal. 

/Too  X  1310-43^  4^.1'043  ^-^,200.  Ans. 
109*2025  109*2025     — — 

3.  A  tradesman  buys  £^20  worth  of  goods,  and  sells  \  of 
them  at  a  gain  of  15  per  cent.,  and  the  rest  at  a  loss  of  5  per 
cent. ;  what  is  his  average  gain  per  cent,  and  his  total  gain  011 
the  goods  ? 
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3  0f;f520  =  ;f390 


s. 


Selling  price  of  gocnls  worth  £yjiQ = ;f  390  x  }^{|  =  448    5 


I) 


Price  of  goods  sold  =  572    o 


Prime  cost  of 


5» 


=  520    o 


Total  gain  on  £,^20        =  52    o 
.  •.  ;[f  520  :  j^ioo  : :  £l2  :  £10  gain  p.c.  Ans. 

4.  A  man  invests  money  in  the  3  per  cents,  at  97! ,  and  on 
their  rising  to  98^  he  sells  out  and  gains  ;{^24 ;  how  much  money 
did  he  invest  ?    (Omit  brokerage.) 

£9^i-£97i-£if  the  gain  on  every  ;f97|. 
•  '•  £i  '  £^  •  "•  £97i  •  Money  invested. 

^97ix^=y9?J-y-4=;f3.,6.Ans. 
History. 

MALES  AND   FEMALES. 

I.  What  were  the  crusades  ?  Name  any  English  princes  who 
took  part  in  them,  and  mention  benefits  they  are  said  to  have 
produced. 

In  1095  A.D.  a  council  of  the  Church  held  at  Clermont  resolved 
that  an  attempt  should  be  made  to  rescue  the  city  of  Jerusalem 
from  the  hands  of  Mahommedan  infidels,  called  Saracens,  who 
held  possession  of  it.  A  religious  enthusiast,  Peter  the  Hermit, 
journeyed  through  Europe,  and  called  on  the  nobles,  knights, 
and  kings  to  .deliver  the  sepulchre  of  Christ  from  the  infidels. 
In  1096  the  nrst  expedition  was  formed,  and  which,  from  the 
cress  sewn  upon  the  dress  of  those  who  joined  it,  has  been  called 
a  crusade. 

The  English  princes  who  took  part  in  them  were,  Robert, 
eldest  son  of  William  I.,  Richard  I.,  and  Edward,  afterwards 
Edward  I. 

The  benefits  accruing  from  them  were  the  check  given  to  the 
tide  of  Mahommedan  conquest  in  the  direction  of  Europe, 
making  people  of  one  country  acquainted  with  those  of  another, 
and  introducing  into  Europe  the  arts,  literature,  civilisation,  and 
commerce  of  the  East. 

2.  What  sovereign  reigned  between  Henry  III.  and  Edward  II.? 
Show  briefly  the  characteristics  of  the  three  reigns. 

Edward  I.  reigned  between  Henry  III.  and  Edward  II.  The 
reign  of  Henry  II.  is  characterised  by  the' confirmation  of  Magna 
Charta,  and  by  the  summoning  of  the  first  regular  parliament ; 
that  of  Edward  I.  by  his  conquest  of  Wales,  his  wise  and  patriotic 
management  of  affairs  in  England,  and  by  his  otstinate  attempts 
to  conquer  Scotland,  which  he  invaded  and  overran  ;  and  that  of 
Edward  II.,  by  the  timidity  and  effeminacy  of  the  king,  who 
allowed  himself  to  be  governed  by  favourites,  and  was  unable  to 
carry  out  the  designs  of  his  fa|her,  by  the  assertion  of  Scottish 
independence  under  Bruce,  and  by  the  revolt  of  the  English 
against  a  monarch  who  disgusted  them,  and  who  was  finally 
murdered  in  Berkeley  Castle,  1327. 

3.  Who  was  the  consort  of  Richard  III.  ?  Sketch  her  career, 
and  explain  the  importance  attached  at  this  time  to  the  hand  of 
Elizabeth  of  York. 

The  consort  of  Richard  III.  was  Anne  Neville,  younger 
daughter  of  the  Earl  of  Warwick,  styled  the  "  kinc-maker. "  She 
was  the  wife  of  Prince  Edward,  son  of  Henry  Vf.  and  Margaret 
of  Anjou ;  but  she  was  left  a  widow  by  the  cold-blooded  murder 
of  her  husband  at  Tewkesbury,  147 1,  by  the  Dukes  of  Gloucester 
and  Clarence.  On  the  Duke  of  Gloucester's  proposing  to  marry 
the  young  widow,  Clarence  concealed  her  in  London,  but 
Gloucester  found  her  and  carried  her  off  to  the  Sanctuary  of 
St.  Martin's.  On  application  to  the  king  and  Council  he  was 
permitted  to  marry  her,  and  the  estate?  of  her  father  were 
shared  between  her  husband  and  Clarence,  who  had  married  her 
sister  Isabella.  When  Gloucester  became  king  she  was  crowned 
as  his  queen  in  Westminster.  On  her  death  Richard  had  some 
<lesigns  of  marrying  Elizabeth,  who  represented  the  House  of 
York,  she  being  considered  to  have  the  best  claim  on  the  throne 
of  any  then  living. 

Teaching. 

How  do  you  deal  with  hard  words  which  occur  in  the  course  of 
a  reading  lesson  ;  and  how  can  you  make  sure  that  they  are 
properly  spelled  and  vnderstood  by  your  class  ? 


The  hard  words  occurring  in  the  course  of  the  lesson  should  be 
written  or  printed  on  the  black-board  and  divided  into  syllables. 
To  make  sure  that  they  are  properly  spelled  and  understood  by 
the  class  these  words  should  be  pronounced  in  syllables  by  the 
children,  explained  by  the  teacher  as  to  meaning  (and  derivation, 
if  the  class  is  an  advanced  one).  Turning  the  board,  let  the 
words  be  dictated  and  written  on  slates  to  test  whether  the 
children  have  mastered  their  difficulties  ;  or  let  them  be  copied 
on  slates  and  brought  up  at  next  day's  lesson.  It  is  a  good  plan 
to  note  the  hard  words  that  occur  from  time  to  time,  and  give 
them  out  as  a  revising  lesson. 

Masic. 
A  quarter  of  an  hour  allowed  for  this  paper, 

(N.B. — Pupil  Teachers  may  answer  the  questions  in  cither 
the  Staff  Notation  or  the  Tonic  Sol-fa,  but  not  both.  The 
questions  in  the  Tonic  Sol-fa  Notation  will  be  found  at  the  end.) 

I.  Write  below  each  of  the  following  intervals  its  name  (minor 
third,  &c)  ;— 


P— ^-— "-fe==     ^^      I 


lo: 


m 


I 


I. 


^=^ 


za: 


'^r 


I 


^^m 


Major  2nd.  Perfect  5th. 


Perfect  4th. 


Major  3nL 


2.  Write  the  scale  of  B  flat,  placing  the  necessary  flats  before 
the  notes  to  be  flattened. 


p 


=sr 


-«»- 


I 


•7       ^, 


^fS- 


IB: 


zz: 


*S= 


3.  Add  proper  time-signatures  to  each  of  the  following  :— 


TONIC  SOL-FA  NOTATION. 

I.  What  is  the  interval  (major  third,  &c.)  (a)  between  soh  and 
lah  ;  \Jti)  between  ray  and  lah  ;  {c\  between  doh  s^nd/ah ;  {d)  be- 
tween doh  and  me  ? 

1.  [a)  Major  2nd  ;  {b)  Perfect  5th ;  (r)  Perfect  4th  ;  (</)  ^fajor 
3Td. 

2.  What  is  ^he  mental  effect  {a)  of  te ;  {b)  of  lah  ? 

2.  {a)  Piercing ;  {b)  Mournful. 

3.  'Write  (a)  the  pulse  signs  for  a  four-pulse  measure ;  {b)  nine< 
pulse  measure. 

3.        Primary  Form.  Primary  Fonn. 

(«)  I     :     I     :     i|      W  I    :    :    I    :    :    I    :    : 


THIRD   YEAR. 

Papll  Teachers  at  end  of  Third  Tear,  if  apprenticed 
on  or  after  \st  May^  1878 ;  and  PttBil  Teadiers  at  end  of 

Fourth  Tear,  if  apprenticed  before  thai  date. 

Three  hours  and  a  half  allowed. 

Euclid. 

[All  generally  understood  abbreviations  for  wordi  may  be  used.] 

Answer  two  Questions^  including  Question  I,  if  you  can, 

MALES. 

I.  AB  is  the  hypothenuse  of  a  right-angled  triangle  ABC, 
BD  is  drawn  bisecting  the  angle  B  and  meeting  AC  at  D,  and 
DE  perpendicular  to  AC  meets  AB  at  E.  Prove  that  the 
triangle  EDB  is  isosceles. 
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Sloce  ED  is  perp.  to  AC,  it  is  also  II  to  6C  (I.  28)  and  .*. 

A 


^EDB=zDBC  (I.  29),  but   zDBCss^EBD,  /.    ^  EDB= 
L  EBD  and  /.  ^  EBD  U  isosceles  (I.  6).  Q.  E.  D. 

2.  If  a  straight  line  falling  on  two  other  straight  lines  make 
the  alternate  angles  equal  to  each  other  ;  these  two  straight  lines 
shall  be  parallel. 

Prop.  27,  Bk.  I. 

3.  Equal  triangles  upon  equal  bases  in  the  same  straight  line, 
and  towards  the  same  parts,  are  between  the  same  parallels. 

Prop.  39,  Bk.  I. 

Algebra. 
Answer  two  Questions, 

1.  A  starts  for  a  walk  at  the  rate  of  4  miles  an  hour,  and  after 
15  minutes  B  follows  him  at  the  rate  of  4}  miles  an  hour  ;  when 
a&d  where  wiU  he  overtake  A  ? 

[a)    Let  jr=s  number  of  miles  gone  by  both 

then  -.=time  A  takes  in  hours. 
4 

and  — -=    ,,     B    ,,   ^  ,,      ,, 

4i 

.-.      f--^,    ajhour. 
4    At 

4     19 
I9jf-  i6ur=i9 

34:=  19 

x=6|  miles.    Ans. 

-4=^1=  I  hour  20  min.     Ans. 

4i         — — 

2.  Square  I -2jr  +  5ar»-2jr3+j:<,  and  resolve  (A^^7yY-9:^ 
ioto  factors. 

(«) 

(l-2x+^-2xi  +  Jt*)»ssi+2(-2jr  +  3jr*-2jr3+j:*)+4je-4jr 

(3je  -  2x3 + ;c*) + 9jr^ + dr»(  -  2jc» + jc4) 

+4x«-4a:»(jr»)+j^ 
=  I  -  4JC + 64f*  -  4^;* + 24^* + 4«*  -  1 2x» + 
&«r«-4j:*+9j:*-i2j:*+6j:"+4x*- 

4jr''+jc* 
=  l-4jr4-lOir'-  idr3+i9jr»~  l6jr*  +  iax*~4jr''^-f  jr*.     Ans. 

Note. — The  square  of  a  polynomial  consists  of  the  square  of 
*a(h  term^  together  with  twice  the  product  of  each  term  by  the  sum 
of  all  the  terms  which  follow  it, 

(*)  (4^  -  7^)'  -  9>'= {(4^  -  7y) + ir}  {(4^  -  7y)  -  zy) 

=  (4J^-4y)(4^-iqy) 
=8(jc-rM2^-Sy).     Ans. 

3.  Solve  the  equations : — 

i(^-5)-ft(*-i3i)=5-K7-^). 
17  10  I 


(0 
(2) 

(I) 


6X+17     3jr-io     I-2X 

l(-»^-5)-A('-i3i)  =  5-i(7-^) 

iio(r-.5)-4s(Hz4?)  =  825-33(7-*) 

iiox-5so-454f+6oo=825-23i+33j: 

iicfcc-45jc-33x=825-23i-6cx)  +  5So 

32^=544 
x^iy,    Ans. 


(2) 


17 


10 


6j:+I7     3.r-lo     I-2J»r 

SIX  -170  -6at-i70='^-^-'7° 

I  -2jr 

«  ^     i8-r*-9JC-i7o 

iSa'^  +  GSox-  9x-340=i8x»-9j:-i7O 

68OXSS170 
x=i.     Ans. 


Mensuration. 

Show  by  an  example  that  if  a  square  and  a  rectangle  liave 
equal  perimeters,  the  area  of  the  square  exceeds  the  area  of 
the  rectangle  by  the  area  of  a  square  whose  side  is  half  the 
difference  of  the  sides  of  the  rectangle. 

Let  the  side  of  the  square =4,  then  perimeter  =  16. 

Then  the  rectangle  may  be  6  x  2  to  equal  perimeter  of  square. 
.'.  If  the  above  theorem  be  correct  the  area  of  the  square  (which 
is  4*=  16},  must  be  greater  than  the  area  of  the  rectangle  (which 
is  6  X  2=  12)  by  the  area  of  a  square  whose  side  is  halfthe  diffei  - 

ence  of  the  sides  of  the  rectangle  (which  b  \/(  J  of  6  -  2)  or  2). 

(4)'  -  (6  X  2) =4,  area  of  a  square. 

Now  the  side  of  this  square  must  be  ^4  ^^  2,  which  is  equal 
to  the  diff.  of  the  sides  of  rect.  Q.  E.  D. 

FEMALES. 

Arithmetic. 

1.  In  a  school  of  200  children  there  are  four  classes,  of  which 
the  first  contains  '24,  the  second  '36,  and  the  third  '18  of  the 
whole ;  of  how  many  does  the  fourth  class  consist  ? 

■24+  -36+ mSss  78  or  iVV- 
.*.  the  fourth  class  consists  of  ^V  ^^  200  or  44.     Ans. 

2.  In  a  school  of  lOO,  the  ages  of  4  children  average  13*5,  ot 
16  others  12*375,  of*  34  others  1 1  years,  the  average  of  the  whole 
is  10*575  years  ;  find  the  average  age  of  the  remaining  children. 

The  ages  of  4=  (collectively)     13*5  x     4^     54 


16  = 
34  = 
The  ages  of  54= 
100  = 

"46  = 
Average  age  of  the  46  = 


»t 


1* 


%% 


»» 


*i 


i> 


If 


i» 


»» 


12*375  X   16=  198 
II  X  34=  374 

=  626 

10  575  X  ic»=2?S7'5 
431*5 


46 


3.  If  a  team  can  plough  4*6  acres  a  day,  how  long  will  they 
take  to  plough  63*25  ? 

4'6  ac.  :  63*25  ac.  *.:  l  day  :  ? 

Ida.  X  63-25^, 3.^^  days.     Ans. 
4*6 


4.  If  5  horses  consume  7  bus.  2  pks.  of  oats  in  11  days,  how 
much  will  22  horses  consume  in  10  days  ? 

5  horses  :  22  hordes  \  .      ,  ,     .  •  .  . 
Hdays      :  10  days    /    '•  7^  busn.  .t 

V  bush.  X  V  X  ^^='5X22X10^       ^^^^       ^^^ 

'  •      XI      2x5x11      *— 

Grammar. 


MALES  AND  FEMALES. 


I. 


I 


Morning  fair 
Came  forth,  vfith  pilgrim  steps  in  amice  ^roy. 
Who  with  her  radiant  finger  stilCd  the  roar 
Of  thunder,  chated^t  clouds,  and  laid  the  winds 
And  grisly  spectres  which  the  fiend  had  raised. 

Milton. 

Aivalyse  the  foregoing,  parsing  the  words  in  italics. 

2.  Paraphrase  the  passage.      ('Amice*  means  a  pilgrim's 
robe.) 
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ANALYSIS. 


Sentence. 


Rind. 


Subj. 


Princi-  Morning 
I»U  fair 


Princi-  '    who 


{.a]. 


(1) 

Morning  fair  came 
foith  with  pilgrim 
steps  in  amice 
gray 

(a) 

Who  with  her  ra- 
diant finger  still'd 
the  roar  of  thun- 
der 

(3) 

(who)  chased  the 
clouds 

(4) 

and  (who)  laid  the 
winas  and  grisly 
spectres 

I 

(5)  ! 

which  *  he  fiend  had  Adj.  to   the  fiend 
raised  i     (4)       1 


Princi. 
pal. 


Princi- 
pal. 


(who) 


(who) 


Predi'  .  Comple- 


cate 


tlOD. 


Extension. 


came  1  forth  (/Zur/), 

'with  pilgrim 
steps  in  a- 
mice  gray 
I    imoMMer) 


stilled  the  roar  of  with  her  ra-,  who 
thunder    |  diant  finger  =and 
fimstru-  she 


Con- 
nec- 
tive. 


chased  the  doods 


/tuns) 


laid  the  winds  I 
and  grisly! 
I   spectres  j 


had    '    which 
raised  ■ 


(who 
;=and 
•  she) 

and 


which 


PARSING. 

Fair — adj.  qiial.  'morning' 

pilgrim — noun  used  as  an  adj.,  oual.  *  steps.* 

steps — com.  noun,  neut.,  plur.,  obj.,  gov.  by  *with.* 

}^ay — adj.,  qual.  *  amice.' 

who — simple  rel.,  referring  to  *  morning '  (personified),  3rd 

pers.,  sing.,  fern.,  nom.,  subj.  of  *  still'd.' 
siilPd—Ttg.  trans,  verb,  indie,  past  indef.,  3rd  pers.,  sing., 

agr.  with  •who.* 
roar — abstr.  noun,  neut.,  sing.,  obj.  gov.  by  'still.' 
chased— Teg.  trans,  verb,  indie,  past,  indef.,  3rd  pers.,  sing., 

agr.  with  (*  who '). 
AwV— irreg.  trans,  verb,  /ay,  laid^  laid,  indie,  past,  indef., 

3Td  pers.,  sing.,  agr.  with  (*  who '). 
spectres — com.  noun,  conveying  either  an  idea  of  mas.  or 

fern.,  plur.,  obj.,  gov;  by  *  laid.* 
ivhich — simpl.  rel.,  referring  to  both  *  winds'  and  'spectres,' 

mas.,  fem.,  or  neut.,  obj.  gov.,  by  'had  raised. 

2.  The  fearful  storms  which  raged  during  the  night,  and  which 
seemed  from  their  violence  to  have  been  raised  by  supernatural 
agency,  quieted  down  at  the  dawn  of  day,  and  the  skies  gradually 
assumed  a  more  cheerful  aspect. 

3.  Point  out  the  prefix  in  each  of  the  following  words  : — Spend, 
enormous,  symmetry,  accede,  pellucid,  ignoble,  co-agulate,  sup- 
press, combustion. 

The  prefixes  are  : — s  for  dis  in  *  spend  * ;  ^ =^x  in  '  enormous  * ; 
sym  —  syn  in  'symmetry';  ac^ad  in  'accede';  pel ^ per  in 
•  pellucid  * ;  i::^in  in  '  ignoble  * ;  co-=iCon  in  co-agulate  ;  sup = sub 
in  '  suppress,'  and  com  =  con  in  '  combustion.* 

Geography. 

I.  Give  '  Notes  of  a  Lesson '  on  *  The  Native  Tribes  of  Africa,' 
distinguishing  the  different  parts  of  the  country  where  each  of 
them  is  found,  and  describing,  as  for  children,  the  features, 
appearance,  and  habits  of  each. 

Native  Tribes  of  Afric.\. 

Negroes.— (I)  Foolahs,  (2)'  Mandingoes,  (3)  Jaloofs— 
spread  over  Senegambia,  western  Soudan,  and  Upper  Guinea, 
(i)  Most  deserving  of  attention;  superior  in  intelligence  and 
civilisation  ;  have  a  noble  bearing  ;  fine,  regular  features  ;  com- 
paratively light  complexion  resembling  the  rich  brown  of  the 
Spaniards ;  lead  a  nomadic  life,  and  have  some  manufactures 
and  commerce.  (2)  Are  also  a  civilized  race,  though  inferior  to 
(i) ;  of  a  deep  black  colour ;  woolly  hair  ;  thick  lips,  broad  flat 
nose,  and  tall  powerful  frame ;  their  leading  men  read  and  write 
Arabic  ;  engaged  in  manufactures  and  commerce.  (3)  Live  in 
the  deltas  of  the  Gambia  and  Senegal ;  are  mild,  hospitable, 
and  trustworthy,  but  are  physically  of  a  low  type ;  live  by 
hunting ;  .Soudan,  the  true  home  of  the  Negro,  where  he  is  by 
no  means  the  miserable- looking  and  degenerate  creature  which 
he  seems  to  be  when  subjected  to  the  bondage  and  inhuman 
treatment  of  the  white  man.  In  Guinea  the  natives  are  gener- 
ally in  a  low  state  of  civilisation — pagans — slavery  and  polygamy 
prevail — and  human  sacrifices  are  practised  by  several  tribes. 


I 


Hottentots. — Confined  to  the  S.W.  angle  of  Africa,  ex- 
tending from  Cape  Negro  to  Cape  Agulhas,  and  as  far  inland  as 
the  Kalahari  desert;  are  a  nomadic  people — never  cultivate  the 
soil — nor  rear  a  domestic  animal — get  subsistence  from  roots, 
beans,  and  the  fiesh  of  game — form  one  of  the  most  degraded 
sections  of  humanity,  and  their  features  are  hideous. 

Kaffirs. — Occupy  the  rest  of  South  Africa,  living  N.  and  E. 
of  the  Hottentots,  and  in  some  places  extend  from  sea  to  sea. 
On  the  western  side  of  the  Continent,  extending  from  the 
Equator  to  Cape  Negro,  and  on  the  eastern  from  Cape  Colony 
to  the  borders  of  the  Somali  country.  They  are  described  as  a 
fine  athletic  race,  frequently  as  handsome  as  Europeans ;  till  the 
ground  and  engage  in  agriculture. 

Note. — Map  of  Africa,  or  sketfk  on  blackboard  ;  explanaiior.^ 
to  be  given  as  lesson  proceeds  ;  all  proper  namis  to  be  wriiU/ty 
spelt,  cmd  pronounced. 

2.  Daw  a  full  map  of  Turkey  in  Asia.  Insert  the  lines  of 
latitude  and  longitude. 

3.  Name,  in  order,  the  great  rivers  of  Asia,  and  briefly  de- 
scribe their  courses. 

\.  Rivers  of  Asia. 


FLOWING  INTO  THE  PACIFIC  OCBAN. 


River 

Rises  in 

Flows 

Through 

Falls  into 

Meinam. 

Borders     of 
China. 

S. 

Siam. 

Gulf  of  fia-Ti 

Mekon^T' 

tt 

S. 

Annam. 

Chinese  S'A. 

Yang-tsc- 

Tibet. 

E. 

Central  China 

Yellow  St  J- 

Kiang. 

Hoangho 

ti 

E. 

Northern  China. 

>•        »« 

.Amoor,  or  Sag- 

North    of 

E. 

S.E.     of  Sil>eria. 

Gulf  of  T^r- 

halien. 

Mongolia. 

and     north     of 
Manchooria. 

Xxry. 

FLO\VIN(»    INTO  ARCTIC   OCEAN. 


Lena. 
Yesissi. 

W.  of  Lake 

Baikal. 
Mongolia. 

N.E.    and 

N. 
N. 

Eastern  Siberia 
Central        „ 

Arctic  Cm 
Bay  of  Vt-.i- 

Obi. 

1 

Altai  Mounts. 

N.W.  and 
W. 

Western     ,, 

Gulf  of  01  i. 

Euphrates — 

Tigris. 
Indus. 
Ganges. 

Brahmaputra 

Irrawady. 

Saluen. 


FLOWING  INTO  THE  INDIAN  OCBAN, 

East  of  Turkey. 


Armenian        W.  and  S.E 

Mounts.  .     S.£. 
Tibet.  N.W.  and  S 

Himalayas      S.E. 


Tibet. 


E.  and  N. 


Borders  of   S. 

Tibet.  I 

Borders  of  S. 

Tibet.  I 


Tibet  and  India. 
India. 

Tibet  and  India 

Barmah  and  Pegu 

Burmah  and  Pegu 


Pcrs'an  C-'f 

Arabia  r  ?'_a.. 
Bay  cf  Lti- 

gal. 
Bay  of  I'-.-y- 

gal- 
Gulf  of  M.-r- 

!al>an. 
Gulf  of  Ma- 

talian. 


SECOND  PAPER. 
Two  hours  and  a  half  allowed^ 
Arithnnetic. 

MALES.  , 

1.  A  grocer  by  selling  tea  at  2s.  Qd.  per  lb.,  gains  12  pec 
cent.  ;  what  did  the  tea  cost  him  ptr  cwt.  .<• 

I  cwt.  at  2s.  9cl.  per  lb.  =  2js.  x  112  =  308s. 
.'.112:  100  : :  308s.  :  Cost  per  cwt. 

308s^^  =  275s.  =  ^.3  IS''-     Ans. 

2.  Define  discount.  Fincl  the  (true)  discount  on  a  bill  of 
;f40i   i6s.  due  219  days  hence  at  4  per  cent,  per  annum. 

Discount  is  an  allowance  or  deduction  according  to  the  rate  ci 
interest  for  money  advanced  before  it  is  due.  Bankers  calrulr.tt* 
interest  on  the  sum  drawn  for  in  a  bi]l  from  the  time  of  uW 
counting  it  till  it  becomes  due.  This  tliscount  is  greater  than 
the  true  discount  by  the  interest  of  the  latter  for  the  time  iliat 
the  bill  has  still  ro  run. 


Interest  of  ;^ioo  for  219  days  at  4  p.  c. 
Amount        ,,  ,,  ,, 


_4  X  2I9_^^ 


375 


=  £21 


M  i»  n  =102-5. 

.-.  i02|  :  2\  :\  ;£'40i^  :  True  discount ; 

i:40if  X  -^t  =  2~9  X  12  ^  ^,^,,^  =  ^9  8s.  4ic1.  Ans. 
I02f        5  -^  5*2  — — — — i^— — 
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3.  How  mnch  stock  must  I  sell  out  of  the  3  per  cents,  at  99I 
to  purchase  ;f  15S4  stock  in  4  per  cent,  railway  stock  at  12^ 
brokerage  being  charged  in  each  case  ? 

99  :  1261  ::  ;f  1584  :  Stock  to  be  sold. 

99  792  * 

4.  A  number  of  men  at  a  tavern  spent  as  many  farthings  each 
as  there  were  men,  and  the  sum  spent  was  £,\  IDs.  id.  How 
ouDy  were  there  ? 

No.  of  men  x  no.  of  farthings  =  £,\  los.  id. 
«>  ft  M       =1444  farthings, 

but  no.  of  men  =  no.  of  farthings. 

•*•    VI444  =  no.  of  men  =  38.     Ans. 


History. 


MALES  AND  FEMALES. 


1.  WTien  did  the  English  begin  to  found  colonies  ?  Mention 
instances  and  enumerate  the  benefits  of  the  measure. 

The  foundation  of  the  Colonial  Empire  of  Great  Britain  must 
be  dated  from  the  time  of  Henry  VII.,  when  John  and  Sebastian 
Cabot  discovered  Newfoundland  and  Labrador,  but  no  colony 
WIS  attempted  to  be  formed  until  the  time  of  Queen  Elizabeth. 
Sir  Humphrey  Gill}ert  led  a  company  to  Newfoundland  in  1 583 
and  took  possession  of  the  country,  but  no  settlement  was  made. 
In  1584,  Sir  Walter  Raleigh  discovered  Virginia,  and  next  year 
be  :00k  out  108  colonists  whom  he  settled  at  the  mouth  of  the 
Roanoke.  This  was  the  first  actual  occupation  of  territory  by 
English  in  America,  but  like  several  others  it  proved  unsuccess- 
U,  and  one  really  permanent  was  not  effected  till  1607  when 
James-town,  on  the  river  James,  was  founded.  On  Dec.  1st, 
1620,  the  Pilgrim  Fathers  landed  at  New  Plymouth  and  estab- 
lished the  New  England  colony. 

Originally  the  colonies  formed  an  asvlum  to  political  and  re- 
li;;ioQs  refugees,  but  at  the  present  time  one  of  the  greatest 
I'i^sntages  is  that  they  furnish  a  home  for  thousands  of  poor 
^sbo  tind  it  hard  to  live  in  their  own  country.  Others  are  valu- 
able as  stations  to  shelter  our  fleet ;  others  valuable  as  trading 
stadoss  for  collecting  produce  from  the  surrounding  countries, 
cr  KT  distributing  English  goods ;  and  some  act  as  half-way 
faoc^es  to  supply  ^ips  with  water,  provisions,  or  coal. 

2.  :^etch  the  character  of  Charles  II.  and  descril^e  the  chief 
e^enti.  of  his  reign. 

Charles  II.  had  few  qualities  which  merited  the  love  bestowed 
u^on  him  by  his  subjects  at  his  restoration.  He  had  talents, 
easy  good-temper,  and  the  manners  of  an  accomplished  gentle- 
man, but  neither  heart  nor  principles.  So  far  as  he  had*  any 
religion,  he  was  secretly  a  Roman  Catholic  ;  as  a  ruler,  his  in- 
clination was  towards  a  despotic  monarchy  ;  but  he  did  not  risk 
hiN  crown  by  grasping  at  more  power.  He  was  resolved,  as  he  used 
to  say,  ^  not  to  go  on  his  travels  again,'  and  his  main  object  in 
life  was  to  be  amused  and  to  avoid  trouble. 

The  chief  events  of  his  reign  were  the  passing  of  the  Corpora- 
tion Act  (i66i>  ;  of  the  Act  of  Uniformity  (1602) ;  of  the  Con- 
venticle Act  (1664)  ;  and  of  the  Five-Mile  Act  (1665) ;  the 
Great  Plague  (1665) ;  Dutch  War  and  the  Great  Fire  of  London 
(1666);  Treaty  of  Breda  (1667);  Triple  Alliance  (1668);  Test 
.\ct  (1673);  'i'ltus  Oates*  Plot  (1608);  Habeas  Corpus  Act, 
E'y.hwell  Bridge,  and  Meal  Tub  Plot  (1679) ;  and  Rye  House 
Plot  (1683). 

3.  Give  dates  of  the  queens  who  have  reigned  in  England, 
with  the  names  and  nationality  of  their  husbands. 


QUEEN. 


HUSBAND. 


Mary  I.  reigned  firom  1 553  to  1 558 
K'.izabeth  „  1558  „  1 603 

Mary  II.  „  1689  ,,  1694 


Anne 
Victoria 


I* 


Philip  of  Spain. 

None. 

William  of  Orange 

(Holland). 
1702  ,,  1714  George  of  Denmark. 
1837  ,,  Albert  of  Saxe  Coburg  and 

Gotha  (Germany). 


Teaching. 

Write  notes  of  a  lesson  on  either  (i)  A  lake,  or  (2)  (for  infants) 
The  furniture  of  the  schoolroom. 

Notes  of  a  lesson  on  a  '  Lake.' 

Shfnv  sketch  or  picture  of  pond,  or  lake,  and  maps  with  iakes^ 
dearly  shown. 

Definition. — A  lake  is  water  surrounded  by  land — water 
generally  fresh — surplus  water  carried  oflT  by  river  {show  that  a 
pond  is  a  miniature  lake  and  its  stream  like  a  river). 

Where  Found. — Lakes  most  numerous  in  hilly  countries  ; 
because  there  the  valleys  are  most  numerous  ;  valleys  collect  the 
waters  from  the  mountains. 

Examples. — American  lakes  so  large  as  to  be  called  '  fresh- 
water seas, 'Lake  Superior  the  largest  lake  in  the  world ;  largest  in 
Europe,  Lake  Lado^in  Russia  :  Cumberland  lakes  in  England, 
small,  but  very  beautiful,  that  part  called  *Lake  District ';  Scotland, 
being  mountainous,  has  more  lakes  than  England,  some  of  them 
surrounded  with  lofty  mountains  or  with  beautiful  woods,  reach- 
ing down  to  the  water's  edge ;  Loch  Lomond,  *  Queen  of 
Scottish  Lakes ' ;  in  Ireland,  Lakes  of  Killarney  are  very  beauti- 
ful, l3dng  among  the  mountains  of  Cork. 

Uses. — Great  resorts  of  pleasure- seekers — some  of  great  use 
in  commerce.     [Examples,) 

Note. — Lakes  found  having  streams  flowing  into  them  but  none 
flowing  out ;  such  usually  salt  (Caspian,  Aral,  and  Dead  Seas, 
really  lakes). 

Music. 

A  quarter  0/  an  hour  allozved/or  this  paper, 

(N.B. — Pupil  Teachers  may  answer  the  questions  in  either 
the  Staff  Notation  or  the  Tonic  Sol-fa,  but  not  both.  The 
questions  in  the  Tonic  Sol-fa  Notation  will  be  found  at  the  end.) 

I.  Write  the  names  of  each  of  the  following  intervals  :— 
(I)  (2)         


P 


±sr. 


I 


-^9- 


I. 


(I) 


i 


:c3: 


(2) 


I 


Minor  3rd.  Pluperfect  4th. 

Transpose  the  above  one  octave  lower  in  the  Bass  clef. 


2.  Add  bars  to  the  following  :— 


2. 


3.  Explain  the  following  terms  .—[a)  Da  Capo ;  (/>)  RnlUii' 
tando  ;  (^ )  Legato, 

3.  (fl)  Repeat  from  the  beginning  ;  {h)  Slackening  of  the 
speed  ;  (f)  Smoothly,  in  a  gliding  manner. 

TONIC  SOL-FA  NOTATION. 

1.  What  is  the  interval  {a)  between  me  and  fah  ;  (/-)  between 
ray  and  soh ;  {c\  between  me  and  te  ?  What  is  the  name  (•/)  lor 
fah  sharp  \  \e)  for  teflat  ? 

,  I.  (a)  Minor  2nd ;  {b)  Perfect  4th  ;  (0  Perfect  5th  ;  {d\  fc  : 
[e)  ta, 

2,  What  are  the  five  kinds  of  measure  commonly  used  ? 

2.  Two-pulse  ;  three-pulse ;  four-pulse  ;  six-pulse ;  nine  pulse. 

3.  Explain  the  following  terms  :—[a)  Dci  Ca^o ;  (/)  Rul'fn- 
tando ;  {c)  Legato, 

3.  (a)  Repeat  from  the  beginning  ;  (/•)  Slackeninj;  of  the 
speed ;  (f)  Smoothly,  in  a  gliding  manner. 
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FOURTH  YEAR. 

Fapil  Teachers  at  end  of  Foorth  Tear,  if  apprmHced 
m,  or  after,  \st  May,  1878 ;  and  Pupll  Teachers  at  end  of 

Fifth  Year,  ifa^rmticed  before  that  daU, 

FIRST  PAPER. 

Three  hours  and  a  half  allowed^ 

EucUd. 

MALES. 

(All  generally  understood  abbreviations  for  words  may  be  used.] 

Answer  tvoo  Questions,  including  No.  i,  if  you  can. 

I.  Find  a  point  equidistant  from  the  angles  of  a  given 
triangle. 

Let  ABC  be  the  given  a  ,  bisect  AC  in  E,  and  BC  in  D, 
"draw  EF  perp.  to  AC,  and  DF  perp.  to  BC,  and  let  EF.  DF 
meet  in  F,  F  is  the  point  required. 


Because  AE  =  EC,  and  EF  is  common  to  the  two  L%  AEF 
CEF,  and  L  AEF=  L  CEF.     .*.  (I.  4)  AF=FC. 

For  a  similar  reason  BF=FC,  and  .-.  the  three  straight  lines 
AF,  FC,  FB  are  equal,  and  .  •.  F  is  equally  distant  from  the 
angles  of  the  given  A .  '    Q.  E.  F. 

2.  If  a  straight  line  be  bisected,  and  produced  to  any  point ; 
the  rectangle  contained  by  the  whole  line  thus  produced,  and  the 
part  of  it  produced,  together  with  the  square  on  half  the  line 
bisected,  is  equal  to  the  square  on  the  straight  line  which  is  made 
up  of  the  half  and  the  part  produced. 

Prop.  10,  Bk.  II. 

3.  To  describe  a  square  that  shall  be  equal  to  a  given  recti- 
lineal figure. 

Prop.  14,  Bk.  II. 

Algebra. 

Answer  two  Questions,  including  No  i.,  if  you  can. 

I.  How  would  you  explain  to  a  class  the  rule  of  sijms  in 
multiplication  ?  ** 

<  +  ax+^=+a^.      -ax  ■\-b=-ab.     +ax-^=-a^. 

_  ,  -ax—bs+ab.) 

Because  +ax +b  means  that  +  a  is  to  be  added  to  itself  as 
many  tines  as  there  are  units  in  b,  then  it  equals  +ab. 

Because  -  a  x  +*  means  that  -a  has  to  be  repeated  as  often 
as  there  are  units  in  b=  ~a-a-a,  etc.,  b  times,  or  =  -ab 

Or,  suppose  that  ^=3,  then  -a  x  3  indicates  that  -«  is  to  be 
repeated  three  times,  that  is,  we  have  -a -a  -a  or  -vi  as  the 
result.     Thus  ^ 

-ax  +b=  -al>. 

lathe  cases  +ax-b=-,b;  and  -ax-b=^abihe  multi- 
plier  IS  z.  negative  quantUy,  and  thus  the  common  arithmetical 
notion  of  multiphcation  is  not  applicable ;  we  must  therefore 
give  by  defimtion  a  meanmg  to  the  term  in  this  case.  Now  we 
observe  that  when  the  multiplier  is  positive,  the  sign  of  the 
multiplicand  is  preserved  in  the  product,  thus  we  are  led  to 
adopt  the  following  convenient  guide:  IVJien  the  multiplier 
xs  negative,  perform  the  multiplicatton  as  if  the  multiplier  were 
positwe  and  change  the  sign  of  the  product.  Hence  we  conclude 
immedntely  that 

+  ax  -b=^  -ab  and  -ax  -b=  +ab. 
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3.  Solve  the  equations  : — 

(I)  2x    Ay 
3-  +  - =64 


(2) 


'~  T 

48  16; 


3-+i5=?7 


JC  +  3       jr+io 


-5- 


Ans. 
Ans. 


3-  <0  Y  +  7"  =64or50Lr+6o>f=48oo 

^  +  ^  =77  or  SOr  +  Siy;  =  4620 

6>r=   180 
y=     30. 
Hence    jr=6o? 

(2)  JiL  =  -i^  _  - 
^  +  3       jc+io       ^' 
48jr  +  48o=  i65jr  +  495  -  5jca  _  65,  -  150 
5-^-52^= -135 

4r=V±i  =  5^or5£    Ans. 

Mensuration. 

An  area  in  the  form  of  an  equilateral  triangle  is  paved  at  Qd. 
per  sq.  ft.,  and  fenced  at  5s.  per  ft.  ;  jhow  that  the  cost  of 
fencing  is  to  the  cost  of  paving  as  80  ^3  is  to  three  times  the 
number  of  feet  m  a  side. 

Let  jr=r  no.  of  feet  in  side. 
Then  3^=perimeter  ;  and  5s.  x  34:=  i5jr=cost  of  fencing. 

-^  =area  in  sq.  ft.  ;  and  |s.  x  ^^  =  5^^^^  cost 

.  •.  Cost  of  fencing  :  cost  of  paving  ::  i^x  : 

or  24Cjr  :  jx"*  v/J 
or      8o_:  x  J^ 
and  .-.  8o^/3  :  3^ 

Q.  E.  D. 
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Arithmetic. 


FEMALES. 


1.  Find  the  amount  of  £210  lent  on  October  27th,  1883,  and 
rcpaiil  March  2 1st,  18S4,  at  5  per  cent. 

No.  of  days  from  Oct.  27th  to  March  2 1st 
=4  +  30+31  +  31+29+21  =  146. 

.,  i„terest=^?50iil^xi^  .- 
365x100        ^^ 

and  .*.  the  amount  =^25^.  Ans« 

2.  Find  the  cost  price  of  a  thing  which  if  sold  at  7  per  cent. 
profit  would  realise  5s.  more  than  if  it  were  sold  at  17  per  cent, 
loss. 

5s.  ^.^lLZ—A  of  cost  price 


100 


=  tV^ 


>i 


9> 


.-.  Co^t  price=S^'^'°^=;^i  OS.  lOfl.  Ans. 

3.  Divide  ;^70  among  3  persons,  so  that  their  shares  shall  be 
to  each  other  as  i,  2,  and  3. 

Total  shares=i+2  +  3  =  6. 

£    s.    d. 
.  *.  1st  gets  \  of  ^"70,  or  1 1   13    4.  Ans. 

2nd   ,,    ^  „    or  23    6    8.  Ans, 

3rd    ,,    J  „    or  35    o    o.  Ans. 

4.  In  what  time  will  ;^I240  amount  to  ;f  1336  I2s.  4d.  at  4^ 
per  cent,  simple  interest  ? 

Interest =;f  1 336  12s.  4d.-;fl240=;f96  12s.  4d. 
;^      s.         £,    ^'     d. 
.•.4      5  :       96  12    4 
20  20 


12 


2932 
12 


I020d.    :  23i88d.  \  ..  ,  ^-    .  ^Jm^ 
i:i240   :    ;fioo  /••>y'-  -Time. 

jjT^x  23188x100^  V=  I*  yr.  Ans. 
1020x1240  — 


Grammar. 

MALES  AND  FEMALES. 

L  It  is  well  known  to  the  learned  that  the  ancient  laws  of 
Atiia  rendered  the  exportation  of  figs  criminal ;  that  being 
supposed  a  species  of  fruit  so  excellent  in  Attica  that  the  Athenians 
deemed  it  too  delicious  for  the  palate  of  any  foreigners ;  and  in 
this  ridiculous  prohibition  they  were  so  much  in  earnest  that 
infonnen  were  thence  called  *  sycophants  '  among  them. 

Hume. 

Analyse  each  of  the  sentences  in  the  above  which  begins  with 
the  word  *that.* 

ANALYSIS. 


Sentence.      | 

Kind. 

Snbjca. 

Pi«di- 
cate. 

ren- 

Comple- 
tion. 

Exten- 
sion. 

Connec- 
tive. 

(1) 

Tliattbeandent  , 

Snbord. 

1 
the 

the  exDor- 

that 

laws  of  Attica 

Doun. 

ancient   dered 

tntionof/igs 

readered   the 

laws  of  . 

that  b:ing 

exportatioD  of 

Attica 

considered 

fipcriBuna]; 

aqieciesof 

Uat      bdng 

• 

fruit  so  ex- 

apposed     a  <' 

cellent  {dir. 

spedcsoffmit  { 

•*/".)  crimi- 

w cxceilent 

nal  iSndir. 
obj.  or  coiM- 

(a) 
thai  the  Athen-  . 

plgmgnt) 

Soliord. 

the 

deem* 

It  {dir.  aj.) 

that 

ians    deemed 

adT. 

Athe- 

ed 

too  delicious 

it    too    deli- 

nians 

for  the  palate 

cio«i  fiar  the 

of  any  forei- 

fe^-' 

gners  iitidir. 

obj.  or  c«m' 

pUnunt 

that    iaionBcn 

Sobord. 

infof' 

were 

sfcophants 

among 

that 

•ere    tlience 

adv. 

men 

called 

imdir.  obj. 

them 

called   'syco- 

or  C9mpie- 

0»/«*) 

phanu'imoog 

mtnf) 

tbem. 

2.  Parse  each  word  in  the  following : — 

'  That  being  supposed  a  species  of  fruit  so  excellent.* 

PARSING, 

That—  demonstr.  adj.  pron.,  referring  to  '  fruit/ neut.,  sing., 
nom.  absolute  along  with  'being.* 

being— iTTtg,  intrans.  verb,  aw,  uxu^been^  incomplete  part. , 
forming  with  '  that  *  nom.  absolute. 

suffosed—Ttg.  trans,  verb,  complete  part ,  predic.  of  *that.' 

tf— adj.  or  indef.  art.,  referring  to  *  species* 

sptcies — abstr.  noun,  neut. ,  sing. ,  nom.  after  *  being  sup- 
posed,* meaning  the  same  as  'that.* 

^— prep. ,  relating  *  species '  to  *  fruit.* 

/rwiV— com.. noun,  neut.,  sing.,  obj.,  gov.  by  *of.* 

10 — adv.  of  degree,  mod.  *  excellent.* 

excellent — predic.  adj.,  qual.  *  fruit.* 

3.  Write  out  a  list  of  words  compounded  or  derived  from  the 
Latin  verbs,  *  amo,*  *  duco,'  '  fero,'  *  audio.* 

From  '  amo '  come  ;  amorous,  amiable,  amatory. 
,,     'duco*      „       ductile,  induce,  re-,  pro-,  se-,  conduce, 

reduction. 
,,       ferry,   infer,   circumference,    reference, 

defer. 
„       audit,  audience,  audible,  auditor. 


>♦ 


'  fero  * 
,,     'audio* 


Geography. 

Answer  hvo  Questions. 

{Answer  Questions  I  and  2,  and  No.  3,  if  you  have  ti»m.) 

1.  How  should  you  try  to  give  to  town  children,  who  have 
never  seen  the  sea,  a  clear  idea  of  the  nature  of  the  tides? 
(Illustrate  by  diagram,  and  give  examples  of  high  or  rapid  tides  ) 

Introduction.— Tell  the  children  that  though  they  may 
never  have  seen  the  sea,  yet  there  is  a  rise  and  fall  of  its  waters 
every  12  hours  or  so,  enabling  ships  to  go  up  rivers,  and  float 
down' again,  which,  without '  tides,'  would  be  impossible.  {Direct 
attention  to  the  proportions  of  the  land  and  water  on  the  Map  of 
the  Worlds  and  give  a  few  remarks  on  gravitation,^ 

How  Tides  are  Caused.— They  are  produced  by  the  attrac- 
tion of  the  sun  and  moon,  but  principally  by  the  influence  of  the 
moon.  The  moon  attracts  all  things  on  earth  ;  pulls  them  to- 
wards it ;  and  water  being  fluid,  changes  its  shape  as  it  is  pulled, 
and  rises  up  towards  the  moon  in  a  large  heap.  As  the  earth  is 
spinning  round  all  the  time,  the  water  is  carried  on  and  will  not 
nse  quite  in  the  same  shape  that  it  would  if  it  were  at  rest, 
but  gets  spread  out  into  a  broad  flat  wave.  This  tidal- wave  goc 4 
travelling  along  over  the  surface  of  the  sea  following  the  moon, 
and  always  two  or  three  hours  behind  it ;  and  as  it  comes  to  the 
various  places  along  the  coast,  it  forms  the  high  tide  there.  The 
moon  rises  a  similar  heap  of  water  on  the  opposite  side  of  the 
world,  at  the  same  time,  so  that  there  are  always  two  tidal- 
waves  going  round  at  once,  each  half  a  day  apart.  The  sun 
also  attracts  the  water,  though,  from  being  so  far  off,  much  less 
than  the  moon  does.  When  the  two  come  in  line,  and  pull 
together — that  is  at  new  and  full  moon — the  tides  are  highest, 
and  called  spring  tides ;  when  they  are  at  right  angles  to  one 
another — that  is  at  the  moon's  quarters — the  tides  are  lowest,  and 
called  neap  tides. 

Examples. — The  foregoing  is  the  g;eneral  principle  of  the 
tides,  but  it  is  very  mucn  interfered  with  by  the  form  of  the 
coast,  the  depth  of  the  sea,  the  friction  of  the  water  on  its6lf  and 
on  the  shore,  the  action  of  the  wind,  the  ocean  currents,  and 
many  other  things.  The  original  height  of  the  tidal-wave — the 
heap  raised  by  the  moon — is  from  3  to  4  feet,  which  is  the  rise  of 
the  tide  in  the  Pacific  ;  but  where  there  is  a  bay  or  inlet,  with 
high  steep  walls,  the  water  will  force  its  way  in,  and  rise  much 
higher.  In  the  Bristol  Channel  the  tides  are  forced  up  as  high 
as  30,  and  even  50  feet ;  and  in  the  Bay  of  Fundy,  to  70,  80, 
and  even  100.  Un  the  coast  of  Jutland,  in  the  German  Ocean, 
owing  to  the  tide-wave  from  the  north  meeting  that  from  the 
south  round  Great  Britain,  there  is  little  or  no  variation,  but  per- 
petual high  water. 

2.  Draw  a  full  map  of  the  United  States,  and  describe,  as 
fully  as  you  can,  referring  to  your  map,  the  water-partings  and 
river-basins  of  that  country. 

(Insert  the  lines  of  latitude  and  longitude.) 

The  Alleghanies  or  Appalachian  Chain  extend  from  the  Gulf 
of  St.  Lawrence  to  the  State  of  Alabama,  and  form  the  water- 
parting  between  the  rivers  which  flow  into  tHe  Atlantic,  and  the 
two  great  basins  of  the  Mississippi  and  the  St.  Lawrence. 

F 
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The  Rocky  Mountains  consist  of  two,  and  in  some  places  of 
three,  parallel  chains ;  the  two  principfld  ranges  being : — I.  The 
Pacific  Range,  extending  from  Alaska  to  the  peninsula  of  Cali- 
fornia, and  ^rms  the  water-parting  between  the  Pacific  on  the 
west  and  the  Youcon  and  Kio  Colorado  on  the  east.  2.  The 
Rocky  Mountain  Chain  forms  a  wavy  line  from  the  mouth  of  the 
Mackenzie  in  the  Arctic  Ocean  to  near  Lake  Nicaragua  in  Cen- 
tral America,  and  separates  the  basins  of  the  Columbia  and  the 
Rio  Colorado  on  the  west  from  those  of  the  Missouri,  Arkansas, 
and  the  Rio  del  Norte  on  the  east. 

All  the  rivers  of  this  part  of  America  belong  to  three  great 
oceanic  basins — viz.,  those  inclining  to  the  Atlantic,  to  the  Gulf 
of  Mexico,  and  to  the  Pacific.  Besides  these  we  have  a  conti- 
nental, basin,  similar  to  those  of  the  continents  of  the  Old  World 
— viz.,  the  Great  Basin  in  Utah  and  Nevada,  which  contains  the 
Great  Salt  Lake,  and  many  others  which  are  salt,  and  have  no 
outlet. 

The  great  basin  of  the  Mississippi  is  bounded  on  the  east  by 
the  Alleghanies,  and  on  the  west  by  the  Rocky  Mountains. 

3.  Describe  in  order  the  different  countries  of  South  America, 
and  say  what  you  know  about  their  history. 

Countries  of  South  America. 

I.  U,  S.  of  Colombia^  formerly  New  Granada,  in  the  N.  W. 
It  has  been  subject  to  several  revolutionary  changes  and  civil 
wars.  Ecuador  was  founded  in  1831  when  the  Republic  of 
Colombia  was  divided  into  three  sections.  The  Republic  of 
Venezuela  was  established  at  the  same  time  as  Ecuador.  Guiana 
is  divided  into  three  parts — British,  Dutch,  and  French.  British 
Guiana  came  into  our  possession  in  1814.  The  whole  origin- 
ally belonged  to  the  Dutch.  Brazil^  discovered  in  1500,  was 
colonised  by  the  Portuguese.  It  became  independent  in  1822, 
when  the  government  was  vested  in  a  hereditary  emperor,  a 
senate,  and  a  chamber  of  representatives.  La  Plata  or  Argen- 
tine RepubliCy  settled  by  Spain,  I553t  has  been  virtually  inde- 
pendent since  1806,  but  the  authority  of  Spain  was  hot  openly 
set  aside  until  18 10.  Paraguay  bias  been  subject  to  manv 
changes  since  Spain  colonised  it  in  1535.  Daring  a  war  with 
Brazil  in  1870,  a  full  half  of  the  male  population  was  slain. 
Uruguay^  formerly  a  province  of  Brazil,  declared  its  independ- 
ence in  1825,  and  becsime  a  free  state  in  1828,  though  it  is  vir- 
tually under  the  protection  of  Brazil.  Patagonia  is  inhabited  by 
a  nomadic  race  of  great  stature.  Chili  (Spanish  ChiU)  was  in- 
vaded by  the  Spaniards  after  the  conquest  of  Peru.  The  colo- 
nists threw  olT  the  Spanish  yoke  in  18 1 8,  when  the  country  be- 
came an  independent  republic  Bolivia^  formerly  a  part  of 
Peru,  became  independent  in  1825,  when  it  took  the  name  of 
Bolivia  from  its  champion  Bolivar.  Peru  was  first  visited  by  the 
Spaniards  in  1^30.  After  its  conquest  by  Pizarro,  it  continued 
subject  to  Spain  till  182 1,  when  it  became  independent. 


SECOND  PAPER. 

Two  hours  and  a  half  allowed. 

Arithmetic. 

MALES. 

1.  If  a  woman,  by  selling  5  herrings  for  7d.^  gains  12  per 
cent.,  what  per  cent,  would  she  gain  by  selhng  them  6  for  pd.  ? 

5  cost  7d.  .  *.  I  cost  }d. 
6  sell  for  9d.  .  *.  I  sells  for  fd. 

. ".  \\\'.\\\2\  Hundredths  of  price. 

iiiiil^=i20  hundredths. 
2x7 

.'.  the  gain  per  cent,  is  20.  Ans. 

2.  A  man  invested  money  in  the  Three  per  Cents,  at  loif ,  and 
on  their  falling  to  ioo|  he  sold  out,  and  thereby  lost  £1^ 
How  much  stock  did  he  hold,  and  how  much  did  he  pay  for  it  ? 
(Omit  brokerage.) 

Loss  on  ioi|=(ioif-iO(>J)=;f} 
(«)  ,\£,\\ ;f  24 : ;  loit : Cost  of  stock. 

loifx  244- i=^„'i^=;f 3244.    Ans. 

(^)  lorj:  100 1:3244:  Stock 

3iii^iL~ii»=;r32oo  of  stock.    Ans. 


3.  If  a  banker,  by  deducting  bankers*  discount  instead  of  tnie 
discount  from  a  bill  due  eight  months  hence  at  4^  per  cent,  per 
annum  gains  9s.,  what  is  the  amount  of  the  bill  ? 

Interest  on  ;f  100  for  8  mos.  at  4J  p.  c.  =;C3* 
•  *•  CZ  o'  60s.  :  9s. : :  £\QO  :  True  discount 

^^^^^=;f  1 5.  true  discount  on  the  sum. 
60 

Now  true  discount  on  jf  103  for  8  mos.,  etc.  =  ;^3 
*''£l''£^l ' .* ;f  103  :  Sum  required. 
£I23]^^£SJS^    Ans. 

^ote. — The  difference  between  the  true  and  the  usual  discount 
is  the  interest  on  the  true  discount. 

4.  A  and  B,  whose  capitals  are  as  3  :  4,  joined  in  business,  and 
at  the  end  of  4  months  they  withdrew  f  and  f  respectively  of  Iheir 
capitals ;  how  should  a  gain  of  ;f  624  be  divided  amongst  them 
at  the  end  of  12  months  ? 

(3  X 4)  +  (* X 8) = 264  per  month  for  A. 
(4X4)  +  (fx8)  =  36;_     „  „     B. 

for  A  and  B. 
26*4 


62-4 


62-4      „ 
of  jf  624  s  ;f264,  A*s  share.     Ans. 


624-264=/36o,  B's    „         Ans. 


History. 

MALES  AND  FEMALES. 

1.  What  was  the  real  extent  of  English  success  in  Ireland 
under  Henry  II.  ?  Give  names  and  position  of  the  Irish  pro- 
vinces at  that  period. 

Though  Prince  John  was  establbhed  bv  Henry  II.  as  Lord  of 
Ireland  after  the  nominal  submission  of  tne  Irish  kings,  nothing 
but  the  feuds  and  weakness  of  the  Irish  tribes  enabled  the  English 
adventurers  to  hold  the  districts  of  Drogheda,  Dublin,  Wexford, 
Waterford,  and  Cork,  which  formed  what  was  known  as  the 
'  English  Pale.'  Had  the  Irish  driven  the  invaders  into  the  sea. 
or  the  English  succeeded  in  the  complete  conquest  of  Ireland, 
much  of  its  after  history  might  have  been  avoided.  Unhappily 
Ireland,  while  powerless  to  eftect  its  deliverance,  was  stron;: 
enough  to  hold  its  assailants  at  bay.  The  country  was  broken 
into  two  halves,  whose  conflict  has  never  ceased.  The  countr>- 
was  at  that  time  divided  into  five  principal  kingdoms — Meath  in 
the  middle,  Ulster  in  the  north,  Leinster  in  the.  south-east, 
Munster  in  the  south-west,  and  Connaught  in  the  west. 

2.  What  improvements  were  introduced  by  Richard  III-  in 
reference  to  the  statutes  of  Parliament,  protection  of  commerce, 
and  transmission  of  intelligence  ? 

Richard  III.  met  an  appeal  of  the  citizens  of  London  by  con- 
voking Parliament,  which  had  been  all  but  discontinued  under 
Edwaird  IV.,  and  by  introducing  sweeping  measures  of  reform.  In 
the  one  session  of  his  brief  reign  he  declared  the  practice  of 
extorting  money  by  '  benevolence  '  illegal ;  and  the  energy  of  the 
government  was  seen  by  a  series  of  enactments  striving  to 
protect  the  growing  interests  of  English  commerce.  The  king'^ 
interest  in  literature  showed  itself  in  the  provision  that  no  statute^ 
diould  act  as  a  hindrance  '  to  any  artificer,  or  merchant  stranger 
of  what  nation  or  country  he  be  for  bringing  unto  this  realm,  or 
selling  by  retail  or  otherwise,  of  any  manner  of  books  written  or 
imprinted.* 

3.  Account  for  the  greater  content  of  the  English  people  at 
the  present  time  compared  with  one  hundred  years  ago. 

The  greater  contentment  of  the  English  people  may  be  ac- 
counted for  from  the  following  facts: — food,  clothing,  and 
luxuries  are  cheaper,  taxation  is  verv  much  lighter,  education  i^ 
now  general;  newspapers  and  books  of  every  kind  are  more 
easilv  obtained  ;  conveyance  of  passengers  and  letters  brought 
nearlv  to  perfection,  Parliament  (with  some  truth)  represents  the 
people  ;  houses  and  sanitary  arrangements  improved,  the  criminal 
and  poor-laws  immensely  advanced.  The  only  questions  that 
prevent  full  contentment  seem  to  be  those  relating  to  land,  liquor, 
labour,  and  government.  Mr.  Gladstone's  prraosed  Franchise 
Bill  promises  to  remove  some  of  the  wrongs  of  &ki^  voteis. 
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Teaching. 

Say  how  you  would  explain  to  scholars  the  difference  between 
trades  and  piofessions« 

THE  DIPFKIIENCE  BETWEEN  TRADES  AND  PROFESSIONS. 

In  defining  the  difference  between  a  trade  and  a  profession,  it 
may  be  stated  that  the  former  is  a  handicraft  occupation,  and  the 
latter  an  occupation  depending  chiefly  on  study  and  learning. 
The  professions  are  acquired  by  long  and  labonous  application 
at  schools  and  universities,  under  professors  specially  eminent  for 
(heir  knowledge  of  certain  brancnes  of  learning ;  while  a  trade 
may  be  acquired  in  a  workshop  or  some  techmcal  school  under 
practical  masters  who  have  gained  their  skill  by  experience  in  a 
special  line  of  business.  In  the  case  of  a  trade  a  certificate  of 
competency  is  very  valuable  and  sometimes  necessary ;  but  to 
follow  out  aprofession  a  diploma  of  a  high  order  is  absolutely 
required.  The  different  kinds  of  trades  are  almost  innumerable, 
and  fall  under  the  general  term  skilled  laicur.  But  professions 
ore  comparatively  few  on  account  of  the  time,  labour,  and  money 
needed  for  mastering  them ;  they  are  almost  all  comprised  under 
these  heads,  the  nudieal^  Ifgaiy  and  clerical  professions^  which 
are  sometimes  called  briefly  Uie  Uta^ned professions. 


Music. 

A  quarter  of  an  hour  allowed  for  this  paper* 

(N.B.— Pupil  Teachers  may  answer  the  questions  in  either 
the  Staff  Notation  or  the  Tonic  Sol-fa,  but  not  both.  The 
qaestions  in  the  Tonic  Sol-fa  Notation  will  be  found  at  the  end.) 

I.  Write  the  augmented  second  above  each  t^.  the  following : — 
(I)  (2)  (3) 


I 


'•     (I) 


(2) 


(3) 


rra       f '^: 


I 


■e»- 


:tss: 


li 


*=: 


I 


1  Write  before  the  notes  the  sharps  essential  to  the  scale  of 
£  cinor,  using  the  major  or  sharp  sixth  and  the  major  seventh. 


m 


tSr 


I 


i 


~^ i^ 


'^- 


t=F=^s'=^ 


g         *^- 


I 


3.  Complete  each  of  the  following  bars  by  adding  the  neces- 
sary rest  or  rests. 


1 


1^3 


I 


3 


H 


TONIC  SOL-FA  NOTATION. 

I.  What  is  the  interval  (a)  between  fah  and  se ;  {b)  between 
doh  and  re ;  \c)  between  doh^  and  fe  ? 

1.  (a)  Augmented  and ;  {b)  Augmented  2nd  ;  (r)  Diminished 

5th. 

2.  In  the  minor  mode  (a)  what  is  the  essential  sixth,  and  {b) 
what  is  the  essential  seventh  ? 

2.  (a)  Fah  ;  {b)  se. 

>  Re- write  the  following,  doublinj;  the  value  of  every  note 

?nd  rest  :— 

I    .      :8    .,f    In    .r    : 


In     :       Is     :-  .f  [n     :r     t 
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Ptrit  (grant  m  Infant  Schools. 

BY  MRS.   MORTIMER, 

Lecturer  on  Kinder  garten  at  the  Home  and  Colonial  Training 

College^  London, 

LESSON— THE  PIGEON. 

Class— Children  under  Six. 

Apparatus': — Picture  attd  stuffed  specimen  of  common 

pigeon, 

I.  Description, — The  stufTed  specimen  should  be  shown 
to  the  children,  and  they  should  be  asked  to  name  it 

Have  any  of  you  seen  a  pigeon  alive?  There  is  a  little 
boy  who  says  he  has  some  pigeons  at  home.  I  expect 
he  wilf  be  able  to  tell  us  a  great  deal  about  them. 

What  would  you  say  about  the  size  of  the  pigeon  ?  It 
is  not  very  large.  Can  you  teU  me  the  naipies  of  some 
birds  that  are  smaller  than  the  pigeon  ?  Yes,  the  swallow, 
the  sparrow,  the  robin,  etc.  Now,  tell  me  some  that  are 
larger  than  the  pigeon  ?  The  hen,  the  stork,  the  swan,  etc. 
Now,  tell  me  the  name  of  the  different  parts  of  the 
pigeon  as  I  point  to  them.  The  head,  the  b^,  the  eyes, 
the  neck,  the  wings,  the  body,  the  tail,  the  legs,  the  toes, 
the  claws. 

A  picture  of  several  birds  should  be  shown,  and 
then  the  teacher  should  call  attention  to  the  curved,  or 
arched  beak  of  the  pigeon.  For  what  does  the  pigeon 
use  its  beak?  What  is  another  name  for  the  beak? 
What  would  you  say  of  the  wings  ?  They  are  rather  long 
and  very  strong. 

The  teacher  pointing  to  another  kind  of  pigeon  should 
say,  Both  these  birds  are  pigeons.  Can  you  tell  me  any 
difference  in  them  ?  Yes,  £he  tail  of  that  one  stands  up. 
Do  you  know  anything  that  it  looks  like  ?  >  It  is  something 
like  a  fan.  (If  the  teacher  were  here  to  show  the  children 
a  fan  made  of  feathers,  they  would  see  the  resemblance.) 
Yes,  and  because  this  pigeon's  tail  is  like  a  fan,  we  call 
these  pigeons  Fan-tail  pigeons.  Now,  tell  me  how  many 
toes  it  has?  Three  in  front,  and  one  behind.  What 
has  it  on  the  end  of  its  toes  ?  Claws.  What  can  you 
say  about  them  ?    They  are  curved. 

Now^  look  at  the  neck  of  this  bird.  Is  it  like  this 
pigeon^s  ?  No,  it  has  a  large  lump  on  it.  Yes,  this  is 
also  a  pigeon,  and  because  the  bottom  part  of  the  neck 
is  large,  we  call  these  birds  Pouter  pigeons. 

II.  Habits, — There  was  one  little  boy  who  told  me 
that  he  kept  pigeons  at  home.  I  wonder  if  he  will  tell 
us  where  he  keeps  them  ?  In  a  house  in  the  garden ;  my 
big  brother  maae  it.  That  was  very  good  of  him.  Do 
you  ever  see  pigeon-houses  in  any  other  place  ?  Some- 
times they  are  put  on  the  roofs  of  houses,  and  sometimes 
they  are  built  against  the  side  of  a  house.  Of  what  are 
these  houses  made?  Of  wood.  What  are  they  like? 
Yes,  like  a  large  doU's-house,  with  a  great  many  little 
round  holes.  For  what  are  these  holes  made  ?  For  the 
pigeons  to  go  into  their  house  whenever  they  want  to. 
Why  do  they  not  have  one  large  hole  ?  Because  there  are 
a  number  of  small  houses  in  the  one  large  one,  and  the 
pigeon  likes  to  have  his  own  house  and  aoor.  What  do 
the  pigeons  do  in  these  houses  ?  They  make  their  nests. 
Of  what  do  they  make  them  ?  When  they  have  made 
them  what  do  they  do  ?  La^  their  eggs  in  them.  Do  you 
know  how  many  eggs  the  pigeon  lays  ?  Yes,  two  pretty 
little  white  ones.  See,  here  is  one.  Is  it  anything  like 
the  hen's  egg?    Yes,  only  it  is  very  much  smaller. 

What  does  the  pigeon  do  after  she  has  laid  the  eggs  ? 
She  sits  on  them  to  keep  them  warm,  and  after  a  time, 
when  you  go  to  look  at  the  nest,  instead  of  seeing  eggs, 
what  do  you  think  you  see  ?  Yes,  two  very  little  pigeons, 
with  hardly  any  feathers  on.  What  do  the  old  birds  do 
for  these  young  ones?  They  get  food  for  them,  and 
keep  them  very  warm  until  all  their  feathers  come,  and 
they  are  quite  strong.    Then  they  teach  them  to  fly. 
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What  docs  the  pigeon  eat?  Wonns,  and  different 
kinds  of  seeds,  oats,  wheat,  barley.  Before  the  old 
pigeons  give  the  young  ones  these  seeds,  they  make  them 
very  soft.  Do  you  know  why  that  is  ?  Yes,  they  are  not 
strong  enough  to  eat  the  hard  seeds.  It  is  just  what  your 
jnother  did  when  you  were  very  little.  She  used  to  make 
the  bread  soft  for  you  to  eat,  but  now  you  can  eat  it  with- 
out vour  mother  boiling  it. 

There  are  a  great  many  different  kinds  of  pigeons.  I 
have  already  told  you  about  two.  Which  were  they? 
The  fan-tail  pigeon.  Why  do  you  give  it  that  name  ? 
The  pouter  pigeon.  Why  is  it  called  the  pouter  pigeon  ? 
Then  there  is  a  very  funny  pigeon  that  keeps  on  turning 
over  when  it  is  flying  in  the  air  ?  I  daresay  if  you  saw  it 
you  would  think  it  was  going  to  fall  down.  This  pigeon 
IS  called  the  TutnbUr, 

There  is  another  kind  of  pigeon  that  I  must  tell  you 
about,  for  it  is  very  usefU  indeed.  Jt  is  used  to  carry 
letters  from  one  place  to  another  a  lone  way  off. 

Shall  I  tell  you  how  they  do  this  ?  The  letter  is  written 
on  very  thin  paper,  and  fastened  under  the  bird's  wing  so  as 
not  to  hut  t  its  wing.  The  pigeon  then  flies  into  the  air,  and, 
after  fl>ing  round,  it  begins  to  fly  straight  to  the  right  place. 
Do  you  not  think  this  is  very  clever?  This  kind  of 
pigeon  is  called  the  Carrier  pigeon. 

There  are  several  other  kinds  of  pigeons,  but  these  I 
must  tell  >ou  about  another  day. 

III.  Summary, — This  should  consist  of  very  simple 
sentences,  and  should  be  repeated  by  the  children  alter 
the  teacher,  or  a  few  very  simple  words  should  be  printed 
on  the  blackboard. 

The  pigeon  has  a  strong  beak.  It  has  strong  wings. 
It  has  short  legs.  It  lives  on  seeds  and  worms.  There 
are  many  kinds  of  pigeons. 


LESSON— FLOWERS. 

Class— Children  over  Six. 

ApparaUis :  Specimens  and  pictures  of  flowers, 

I.  Now,  children,  we  are  going  to  talk  about  flowers. 
Why  do  you  like  them  ?  Because  they  are  pretty.  Yes, 
and  for  some  other  reason  ?  Because  of  their  sweet  smell. 
Now  let  us  see  how  many  names  of  flowers  you  can  tell 
me.  As  each  flower  is  mentioned  the  children  should  be 
asked  to  spell  the  name,  and  the  teacher  should  write  it 
on  the  blackboard.  Of  course,  the  teacher  must  not  ex- 
pect the  children  to  spell  every  name,  but  by  carefully 
separating  the  syllables,  the  majority  of  names  will  be 
spelt.  Rose,  wall-flower,  daisy,  primrose,  crocus,  violet, 
pink,  geranium,  fuschia,  lily,  stock,  poppy,  pansy,  sweet- 
pea,  marigold,  buttercup,  fox-glove,  balsam,  hoUyhock, 
cowslips,  nasturtium,  sunflower,  mignonette,  tulip,  daffo- 
dil, sweet  William,  London  pride,  dahlia,  convolvulus, 
polyanthus,  honeysuckle,  chrysanthemum.  Now  read  all 
these  from  the  bo^rd  as  I  point  to  them. 

II.  What  time  of  the  year  do  we  see  most  flowers? 
In  the  summer-time.  When  do  we  see  very  few  ?  In  the 
>vinter.  Yes,  the  flowers  will  not  grow  in  the  garden  then. 
Do  you  Icnow  where  they  are  then  grown  ?  Indoors. 
Yes,  and  sometimes  houses  are  built  on  purpose  for 
flowers,  and  flres  are  kept  alight  all  the  cold  weather ; 
it  you  were  to  go  into  such  houses  you  would  see  a  great 
many  beautiful  flowers.  What  do  we  call  that  part  of  the 
year  when  the  flowers  begin  to  come  again  in  the  garden  ? 
The  spriog.  Now  I  want  you  to  tell  me  the  names  of  the 
ilowets  we  see  in  the  spring.  See,  we  will  put  the  figure 
I  against  the  names  or  the  spring  flowers. 

We  walk  into  the  garden  and  see  some  little  snowdrops. 
What  colour  are  they  ?  White.  And  what  is  die  colour 
of  the  crocus  ?  Yellow.  Yes,  but  sometimes  it  is  blue, 
white,  and  striped.    And  the  daffodils?  etc 

Whrt  do  we  call  the  part  of  the  year  that  follows 
spring  ?  The  summer.  What  kind  of  weather  do  we 
then  have  ?    And  what  does  this  very  warm  weather  do  ? 


It  makes  the  flowers  grow.  Yes,  it  makes  all  kinds  of 
flowers  grow.  The  garden  is  then  full  of  flowers  of  all 
kinds  ofshapes  and  colours. 

The  children  should  now  be  asked  to  name  the  summer 
flowers,  and  the  teacher  should  mark  the  figure  2  against 
them.  It  is  more  than  likely  that  others  will  be  men- 
tioned. Which  of  all  these  flowers  do  you  like  the  best  > 
The  rose.  Why  ?  •  Because  it  is  so  very  beautiful,  and 
smells  so  sweet  and  nice.  Are  all  roses  alike  ?  Oh,  no ; 
thfre  are  a  great  many  different  kinds.  Tell  me  some 
of  the  different  kinds.  Red,  white,  yellow,  pink,  and  a 
very  prcttjr  one,  with  a  kind  of  moss  growing  all  round 
it  What  is  it  called?  The  moss  rose.  Now  look  at 
these  tulips.  (Picture  to  be  shown,  if  no  specimens  are 
obtainable),  and  tell  me  the  different  colours.  A  few 
other  flowers  might  be  picked  out  and  treated  in  a  similar 
manner,  and  the  variety  of  shapes  called  attention  to. 

Now,  when  the  summer  has  gone  what  kind  of  weather 
do  we  have  ?  It  begins  to  get  cold,  especially  in  the 
evenings,  and  the  evenings  seem  to  begin  sooner.  Yes, 
that  is  right ;  the  evenings  do  b^n  sooner,  and  the 
weather  is  colder.  What  do  we  call  this  part  of  the  year  > 
Winter.  No,  it  is  not  winter  yet ;  we  call  this  part  of  the 
year  autumn.  When  does  the  autumn  come  ?  After  the 
summer  and  before  the  winter.  What  kind  of  weather 
do  we  have  ?  What  flowers  do  we  have  in  the  autumn  ? 
Yes,  many  of  the  summer  flowers  will  be  seen.  Do  you 
know  what  will  kill  them  ?  Yes,  the  cold,  frosty  nights. 
Then  we  have  the  asters,  dahlias  and  chrysanthemums. 
The  last  one  is  a  very  lorg  word  for  you,  but  I  hope  you 
will  try  to  remember  it 

After  the  autumn  what  do  we  have  ?  The  winter.  And 
what  kind  of  weather  do  we  then  have?  Very  cold 
weather.  Can  you  tell  me  the  names  of  any  winter 
flowers  ?  Yes,  you  see  the  chrysanthemums  during  the 
early  winter-time. 

III.  As  a  recapitulatory  exercise  the  children  might 
then  repeat  the  names  of  the  flowers  growing  in  each 
season.  When  this  has  been  carefully  done  the  children 
will  have  become  familiar  with  the  names  of  the  ordinary 
flowers,  and  will  be  able  to  associate  the  flowers  with 
their  respective  seasons.  The  teacher  will  feel  after  giving 
a  lesson  of  this  description,  that  she  has  made  the  chi£ 
dren  observe,  and  take  an  interest  in  the  various  objecis 
that  nature  so  bountifully  supplies,  and  also  that  she  is 
leading  them  to  look  out  for  the  different  varieties  as  each 
succeeding  season  approaches. 

The  children  might  now  receive  lessons  on  special 
flowers,  according  to  the  season  of  the  year.  In  giving 
a  lesson  on  a  special  flower  the  teacher  should  be  careful 
to  select  one  that  is  really  in  season,  as  she  will  then  be 
able  to  procure  a  number  of  good  specimens,  e,g,y  in  the 
spring  the  crocus  might  be  enlarged  upon.  Its  size,  the 
flower,  its  beauty,  locality,  growth  from  the  bulb. 

Again,  the  crocus,  the  snowdrop,  and  the  daffodil 
might  be  taken  together,  and  their  description,  etc.,  ob- 
tained by  comparing  one  with  the  other. 

In  summer  the  rose,  with  its  varieties  in  scent  and 
colour,  would  make  a  suitable  lesson. 

Again,  the  geranium  and  fuschia  might  be  taken  to- 
gether— the  difference  of  stem,  soft  and  hard  ;  difference 
of  leaf,  round  and  pointed  ;  and  of  flower,  etc.,  obtained 
by  comparison. 

In  autumn  the  beautiful  and  many-coloured  chrysan- 
themums could  be  used  for  such  a  lesson,  while  in  winter 
very  interesting  lessons  could  be  given  on  the  evergreens 
— the  holly,  the  mistletoe,  etc 

Again,  a  very  useful  and  interesting  lesson  could  be 
given  by  dividing  the  flowers  into  the  groups, '  wild '  and 
*  garden,' and  the  children  taught  whereto  look  for  the  pretty 
wild  flowers.  Town  children  might  have  pointed  out  to 
them  that  some  of  their  garden  flowers  are  &und  growing 
wild  in  the  country. 

Another  lesson  would  be  formed  by  dividing  the 
flowers  into  groups — ^beautiful  flowers  with  scent,  and 
beautiful  flowers  without  scent  It  might  be  poihted  out 
to  the  children  that  most  of  the  spring  and  autumn 
flowers  have  little  or  no  scent 
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LESSON-THE   SILKWORM. 

Class— Children  over  Six. 

Apparatus : — A  silkworm,  a  (kry salts ^  a  cocoon^  a  iar^e 

drawing  of  siik^'orm. 

I.  Description.^li2L\z  you  ever  seen  anything  like  this 
f iikworm  ?  Yes  ;  a  caterpillar,  a  worm.  It  is  something 
like  a  worm,  but  much  more  like  a  caterpillar.  Who  has 
seen  a  caterpillar  ?  Where  have  you  seen  one }  Well, 
the  silkworm  is  very  much  like  one.  What  would  you 
say  about  its  shape?  It  is  long  and  round.  Do  you 
know  anything  that  is  very  much  the  same  shape  ?  Yes, 
a  piece  of  pencil  What  has  this  worm  on  its  body  }  A 
number  of  legs.  Let  us  count  how  many  legs  it  has. 
All  of  you  say.  The  silkworm  has  sixteen  legs.  How 
many  legs  have  you  ?  How  many  more  legs  than  you 
has  the  silkworm  ?  It  also  has  a  great  many  eyes.  Seven 
on  each  side  of  the  head.  Now  tell  me  then  how  many 
eves  it  has. 

II.  HMis  and  Food. — The  children  should  be  asked 
if  they  know  anything  about  silkworms.  Some  children 
tike  to  keep  them.  Do  you  like  to  keep  them  ?  Why  do 
you  like  to  keep  them  i  Because  it  is  m  nice  to  watch 
them.  The  silkworm  changes  several  times.  First  of 
all  it  is  to  be  seen  flying  about,  and  then  we  call  it  a 
moth.  Do  you  know  what  a  moth  is  ?  Where  have  you 
seen  moths  }  Tell  me  an  insect  very  much  like  a  moth  ? 
Well,  this  moth  has  a  short  thick  body  covered  with 
hairs.  Tell  me  the  name  of  another  insect  covered  with 
hairs?  The  bee.  The  wings  are  white  with  darkish 
marks  across  them.  They  like  to  find  a  particular 
kind  of  tree,  called  the  mulberry-tree.  On  the 
leaves  of  this  tree  the  moth  lays  a  number  of  tiny  grey 
eggs.  Do  you  know  why  she  lays  them  on  the  leaves  of 
the  mulberry-tree  ?  Well,  listen,  and  I  will  tell  you.  The 
moth  does  not  eat  these  leaves,  but  she  knows  that  the 
tiny  eggs  will,  in  a  few  days,  turn  into  little  worms. 
Tbese  worms  are  very  fond  of  the  mulberry  leaf,  and  they 
begin  to  eat  very  quickly,  and  eat  all  day  long.  What 
do  you  think  this  does  ?  Yes,  it  makes  the  little  worms 
grow  very  fast,  and  they  keep  on  eating  until  they  get 
quite  big.  They  are  then  full  grown  and  leave  off  eating, 
and  begin  to  make  something  that  is  of  great  use  to  us. 
Do  you  know  what  this  is  ?  Yes,  they  be^n  to  spin  the 
silk.  If  you  keep  silkworms  you  will  notice  they  wind 
this  silk  round  and  round  their  bodies,  so  that,  when  they 
have  finished  spinning,  they  are  inside  the  silk.  What 
does  die  silk  look  like  when  the  silkworm  has  finished 
spinning?  A  little  yellow  ball  Of  what  shape  ?  Some- 
thing like  an  egg.  What  name  do  you  give  to  this  shape? 
We  say  it  is  otan  oval  shape.  What  colour  is  the  silk  ? 
Where  is  the  silkworm  ?  Now  you  mubt  learn  the  name 
of  this  oval  piece  of  silk.  It  is  called  a  '  cocoon?  If  you 
were  to  open  the  cocoon  you  would  not  find  the  cater- 
pillar, for  it  has  changed  into  a  strange*  looking  thing. 
Wc  say  it  has  changed  into  a  chrysalis.  Is  not  that  a 
long  word  ?  but  if  you  look  at  it  on  the  blackboard  I  do 
not  think  you  will  forget  it.  See,  it  is  made  up  of  three 
syllables,  chrys  a-lis. 

The  cocoon  or  silk  ball  is  really  the  home  of  the  chrys- 
alis. Well,  after  a  short  time  the  chrysalis  also  changes, 
and  you  will  see  a  moth  come  out  of  the  cocoon.  To  get 
out,  it  has  to  make  a  hole  right  through  the  silk,  and 
then  the  silk  is  not  of  much  use.  What  did  I  tell  you  the 
moth  does?  It  Hies  to  the  mulberry-tree,  and  lays  its 
eggs  on  the  leaves.  Yes  ;  it  does  not  fiy  about  very  much, 
Now,  can  you  tell  me  the  different  changes  the  silkworm 
passes  through  ?  Yes ;  first  it  is  an  egg,  then  a  silkworm, 
and  then  a  chrysalis.  And  what  after  ?  A  moth.  That 
is  quite  right.     How  many  different  changes  ?    Four. 

III.  Uses, — You  remember  that  I  told  you  that  the 
moth  made  a  hole  through  the  cocoon  to  get  out.  Well, 
this  spoils  the  silk,  so  that  when  people  want  the  silk 
good  they  put  the  cocoons  into  hot  water,  and  that  kills 
the  chrysalis.  The  silk  is  then  wound  oiT  the  cocoon, 
and  some  day  I  will  tell  you  how  it  is  made  into  silk  for 
dresses,  neckiies,  and  other  thing«. 


IV.  Summary. '^'^)x\i  should  be  written  on  the  black- 
board during  the  progress  of  the  lesson,  and  should  con- 
sist of  simple  words  and  sentences.  The  children  should 
then  write  these  sentences  on  their  slates — 

The  silkworm  is  a  kind  of  cat-er-pil-lar.  It  has  sixteen 
legs  and  fourteen  eyes.  It  eats  the  leaves  of  the  mul- 
berry -tree. 

The  silkworm  spins  a  ball  of  yellow  silk.  We  call  this 
the  cocoon. 

The  silkworm  changes  four  times.  An  egg,  a  cat-er- 
pil-lar,  a  chr>'s-a-!is,  and  a  moth. 

Silk  is  used  for  making  diesses  and  ties. 

r 

LESSON— SPOON,  KNIFE,  AND  FORK. 

Class— The  Babies. 

Apparatus  :—Spoon^  kni/e^  ana  fork  {a  plated  and  steel 

fork), 

I.  The  spoon,  knife,  and  fork  should  be  placed  before 
the  children,  and  after  the  children  have  named  each  they 
should  be  exercised  in  pointing  to  them  when  named. 

II.  Description.— W^htxe  have  you  seen  these  things 
before ?  At  home.  When  do  you  see  them?  At  break- 
fast-time, at  dinner-time,  and  at  tea-time.  Tell  me  one 
name  for  these  different  times  ?  Meal-times.  Now  look 
at  the  spoon.  What  can  you  tell  me  about  it  ?  It  is  white 
and  bright.  Wliat  do  you  call  the  part  I  am  touching  ? 
The  handle.  And  this  part?  The  bowL  And  this?  The 
edge.  What  shape  is  the  handle?  Flat,  and  wider  than 
the  middle  part.  What  can  you  say  about  the  middle 
part?  It  is  long  and  round.  But  this  one?  It  is  long 
and  flat  on  each  side.     How  many  sides  ?    Four. 

What  can  you  say  about  the  bowl  ?  Can  you  make 
your  hand  something  like  the  bowl  of  the  spoon  ?  Yes,  you 
have  to  bend  it  to  make  a  hollo  w  place.  What  is  the  use 
of  this?  It  is  used  for  holding  tea,  coffee,  sugar,  etc. 
Would  you  be  able  to  take  up  tea  in  your  spoon  if  the 
bowl  were  flat  like  the  handle  ?  What  is  the  use  of  the 
handle  ?  For  what  do  we  use  spoons  ?  To  stir  our  tea, 
coffee,  etc. ;  and  to  Uste  with.  Sometimes  we  want 
spoonfuls  of  things,  so  then  we  use  the  spoon  for  a  mea- 
sure. Tell  me  some  things  your  mother  measures  with 
the  spoon.     Tea,  sugar,  spice,  and  medicine. 

When  do  we  use  spoons  like  this  ?  (Teacher  to  hold  up 
a  small  spoon.)  At  breakfast  and  tea-time.  What  do  we 
call  them  ?  Tea-spoons.  Have  you  seen  any  other  kind 
of  spoons  ?  Yes,  we  have  spoons  at  dinner-time.  What 
can  you  tell  me  about  those?  Thev  are  much  larger. 
Do  you  know  what  we  call  them  ?  Table-spoons.  Who 
uses  the  table-spoon  ?  Our  mother.  For  what  does  she 
use  it  ?  To  serve  us  with  potatoes,  cabbage,  etc.  Would 
tea-spoons  do  for  this  ?  Why  not  ?  They  would  not  be 
large  enough  to  hold  potatoes.  The  children  should  then 
repeat '  A  spoon  has  a  handle.  A  spoon  has  a  bowL  We 
take  hold  of  the  handle  when  we  use  a  spoon.  We  use 
spoons  to  eat  our  bread  and  milk  with,  to  stir  our  tea,  and 
eat  our  pudding.' 

Now  I  will  have  a  little  boy  to  pick  up  the  knife  forme. 
Of  which  part  of  the  knife  does  he  take  hold  ?  The  handle. 
Is  this  handle  like  the  handle  of  the  spoon  ?  Do  you 
know  how  they  are  different  ?  The  handle  of  the  spoon  is 
like  the  other  part  of  the  spoon ;  but  the  handle  of  the 
knife  is  quite  different  to  the  other  part.  What  colour  is 
the  handle  of  the  knife  ?  Do  you  know  of  what  it  is  made  ? 
Of  bone.  Who  can  touch  another  part  of  the  knife? 
What  part  did  Harry  touch  ?  The  blade.  Yes,  and  you 
must  mind  and  touch  it  very  carefully.  Can  you  tell  me 
why?  Because  it  is  ver}'  sharp.  But  what  then?  It 
might  cut  our  fingers.  So  you  see  it  is  better  for  little 
children  not  to  touch  knives.  Who  uses  them  ?  Our 
mothers  and  fathers  and  our  big  brothers  and  sisters. 
For  what  do  they  use  them?  To  cut  bread,  meat,  and  a 
great  many  other  things.  When  they  use  knives  how  do 
they  hold  them  ?  They  take  hold  of  the  handles.  With 
which  hand  ?  The  right  hand.  If  you  look  at  a  knife 
you  will  see  that  the  edges  are  not  alike.    What  can  you 
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say  about  this  one  ?  It  is  very  thin,  ^^ich  edge  do  we 
call  this  ?  The  front  or  sharp  edge.  And  what  can  you 
say  about  this  one?  It  is  the  back  of  the  knife.  And 
what  else  ?  It  is  not  sharp.  Why  do  we  not  have  both 
edges  sharp?  Because  we  should  cut  our  fingers  when 
cutting  the  bread,  etc.  The  children  should  then  repeat, 
'  A  knife  has  a  blade  and  a  handle.  The  blade  of  the 
knife  has  a  sharp  edge.    It  is  used  for  cutting  our  food.' 

Now  who  can  tell  me  what  else  I  have  on  the  table  ?  A 
fork.  Come  and  pick  up  the  fork  for  me.  Which  fork  is 
most  like  the  knife  ?  This  one.  How  is  it  like  the  knife  ? 
It  has  a  handle  like  the  knife  ?  Yes,  this  has  a  bone 
handle.  What  is  the  handle  of  this  fork  like  ?  It  is  like 
the  handle  of  the  spoon.  Well,  we  will  talk  about  the  one 
like  the  knife.  We  call  it  a  steel  fork,  because  like  the 
blade  of  the  knife,  it  is  made  of  steeL  Has  it  a  blade  like 
the  knife?  No,  it  has  not  a  blade.  What  do  you  see 
instead  of  a  blade  ?  Three  pieces  of  steeL  How  do  they 
feel  ?  Very  sharp  at  the  ends.  What  will  they  do  if  you 
put  them  close  up  to  your  hand  ?  They  will  prick  it.  We 
call  these  the  ^frongsJ  How  many  prongs  has  this  fork  ? 
Three.  For  what  do  we  use  the  fork  ?  To  hold  our  meat 
when  we  want  to  cut  it ;  and  to  put  our  food  into  our 
mouths.  Why  do  we  not  use  our  knives  for  this  ?  Be- 
cause we  might  cut  ourselves.  Would  not  the  spoon  do  ? 
Yes,  but  not  to  hold  things  with  when  we  iwant  to  cut 
them.  Of  what  use  are  the  prongs  ?  They  stick  into  the 
meat  and  hold  it  still.  Ought  little  children  to  play  with 
forks  ?  No,  they  would  hurt  themselves  if  the  prongs  were 
to  stick  into  them. 

Now  look  at  this  fork.  Which  part  is  like  the  spoon  ? 
The  handle.  And  how  else  is  it  like  the  spoon  ?  It  is 
all  in  one  piece,  and  of  the  same  metal.  Most  people  now 
use  forks  like  this  one.  How  many  prongs  has  it  ?  Four. 
How  many  has  this  steel  one  ?  Three.  Which  one  has 
the  more  ?    How  many  more  ? 

The  children  should  then  repeat, '  The  fork  has  a  handle. 
It  has  three  sharp-pointed  prongs.  We  use  a  fork  to  keep 
our  food  still  when  we  want  to  cut  it  with  the  knife.  We 
put  the  food  into  our  mouths  with  a  fork.' 

(To  ^  continued.) 


BY   W.    C.   COUPLAND,   M.A.,    B.SC, 

Lecinrer  on  Mental  and  Moral  Science  at  Bedford  College^ 
"^  London, 

Chapter  L — continued. 

More  subtle  is  the  question  whether  the  '  uncon- 
scious'  operations  of  mind  are  in  every  case 
rendered  possible  by  previous  acts  of  consciousness, 
whether  aptitudes  and  immediate  intuitions  are  pro- 
cesses of  painful  volition  and  arduous  reflection, 
which  have  lost  through  repetition  their  emotional 
accompaniments,  and  so  have  seemed  to  have  fallen 
out  from  the  psychical  into  the  physical  order.  With- 
out attempting  to  decide  this  question,  we  may  say, 
that  when  we  seek  to  fathom  the  depths  of  our 
mental  being  we  find  ourselvesin  the  presence  of  a  vague 
spiritual  atom,  or  rather  molecule,  which  we  find  it 
hard  to  describe  as  either  conscious  or  uncon- 
scious. Not  wholly  unconscious,  for  it  is  dimly 
represented ;  nor  plainly  conscious,  for  it  is  only  the 
phenomenon  at  a  much  later  stage  that  we  feel  of 
right  deserves  that  appellation.  This  elementary 
molecule  has  both  a  passive  and  an  active  aspect,  at 
once  perceiving  and  striving,  and  forms  the  germinal 
vesicle  from  which  (duly  nourished)  is  hereafter  ex- 
panded the  rich  organism  with  its  myriad  ramifications 
and  blehdings  of  thoughts,  emotions,  and  volitions. 


My  readers  will  perhaps  recognise  my  meaning 
more  plainly  if  I  translate  this  psychical  elementary 
molecule  into  Sensation ;  and  I  have  no  objection  to 
do  so,  if  they  will  also  take  my  meaning  that  the 
sensation  is  not  simply  a  passive  state  of  affection, 
but  an  active  state  of  persisting  or  striving  not  to  be. 
On  no  other  terms  can  I  consent  to  allow  of  the  sub- 
stitution. The  matter  is  far  too  vital  a  one  to  be 
rendered  uncertain  by'  verbal  associations.  For  the 
implication  is  no  other  than  this,  that  the  essence  of 
Will  is  an  ultimate  fact  of  our  mental  constitution,  no 
less  original  than  feeling  or  cognition. 

We  will  take  sensation,  then,  as  the  undifferentiated 
matter  of  mind.  Sensations  arise  either  through 
change  in  the  environment  external  to  the  organism 
as  a  whole,  or  to  portions  of  it,  as  in  those  vaguer 
sensations  which  we  locate  with  difficulty,  or  which 
arise  in  consequence  of  altered  states  of  the  blood 
circulation.  Or  they  take  the  form  of  a  consciousness^ 
concomitant  with  centrally-initiated  movement,  and 
thus  reveal  in  germ  that  active  phase  of  mind,  which, 
in  its  most  developed  form,  we  are  wont  to  regard  as 
the  supreme  mental  phenomenon. 

The  simplest  phase  of  this  psychical  activity  is 
familiarly  known  as  the  act  of  Attention — a  pheno- 
menon so  uniformly  present,  during  the  waking  state 
at  least,  that  it  is  not  seldom  made  co-extensive  with 
consciousness  itself.  And,  indeed,  there  is  even 
some  warrant  for  this,  for  Attention  shades  so  finely 
into  Inattention  that  it  is  difficult  to  mark  the  outer 
zone  where  simple  awareness  expresses  the  fact,  and 
yet  where  subsequent  reflection  shows  the  mind 
must  have  been  on  the  alert.  The  case  of  the 
somnambulist  is  sometimes  cited  as  decisive  of  the 
reality  of  the  distinction.  The  somnambulist  care- 
fully avoids  obstacles,  even  performing  feats  of  dex> 
terity  beyond  the  power  of  the  same  individual  in 
the  waking  state,  but  apparently  going  through  his 
various  operations  without  being  cognizant  of  the 
outward  causes  of  his  sensations,  the  receptivity  being 
perfect,  but  perception  nil.  And  it  is  at  least  a 
plausible  suggestion  that  in  such  a  state  certain 
regions  of  the  brain  are  entirely  dormant,  just  those 
regions,  in  fact,  which  are  aroused  into  activity  when 
we  exert  a  volition  in  that  incipient  form  which  we  are 
so  prone  to  consider  as  the  essence  of  Cognition,  the 
reaction  of  the  mind  whereby  we  trace  our  sensations 
to  a  producing  object 

This  act  of  the  mind  whereby  we  leave  the  primi- 
tive ground  of  sensibility,  hold  our  sensations,  as  it 
were,  at  arm's  length  from  us,  and  present  them  to 
ourselves  as  objects^  is  termed  Perception;  and  the 
lowest  animal,  no  less  than  the  highest  man,  has  this 
power,  although  doubtless  the  perceived  object  means 
something  very  different  to  the  animal  than  it  does 
to  the  man.  It  means  something  very  different, 
because  to  man  this  intuited  object  means  a  Not 
Self,  an  item  of  apprehension  which  could  not  be 
possible  to  a  being  which  had  not  risen  to  a  higher 
stage  of  conscious  existence  than  bare  perception. 

Although  the  theoretical  psychologist  is  accustomed 
to  separate  sensation  from  perception,  and  to  insist 
upon  the  priority  of  the  former,  it  is  very  doubtful 
whether  pure  sensation  is  a  fact  of  conscious  ex- 
perience. We  learn  in  physics  that  action  and 
reaction  are  equal  and  opposite,  and  in  psycho- 
physics,  or  psychology,  it  is  not  improbable  that  action 
and  passion  are  an  inseparable  pair.    It  is  true  that 
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the  localization  of  sensation  is  often  vague  in  the 
extreme,  but  it  is  difficult  to  imagine  an  unlocalized 
sensation.  Now  this  localizing  of  sensation  is  a 
characteristic  feature  of  perception,  a  localization, 
which,  it  should  be  observed,,  is  due  not  to  some 
ready-formed  extra-mental  attribute,  but  to  the  mind's 
own  energy.  Were  we  only  passive  our  sensations 
would  only  have  intensive,  but  not  extensive  quantity ; 
we  might  discriminate  difference  of  degree  of  feeling, 
acuteness  and  massiveness  of  sensation,  but  we  should 
not  spread  out  these  sensations  into  a  continuum, 
not  assign  them  a  relation  of  co-adjacence  as  well  as 
of  co-intension. 

The  life  of  perception  is  more  or  less  immediate 
or  concrete.  Although  the  actual  basis  of  sub- 
jective affection  may  be  small,  the  experience 
is  essentiaUy  real,  and  although  the  additions  from 
ideal  memory  may  be  considerable,  we  are  warranted 
IB  r^arding  the  perceiving  attitude  as  the  attitude  of 
reality  par  excellence.  But  when  the  stimulus  is  re- 
moved we  drop  from  the  public  sphere  of  reality,  and 
are  left  in  the  realm  of  private  ideality.  A  man's 
perceptions  are  not  his  alone ;  in  possessing  them  he 
participates  in  a  common  life ;  but  a  man's  memories 
and  thoughts  are  his  and  his  alone.  The  vivid  percept 
is  first  degraded  to  the  faint  image,  and  the  image 
finally  loses  all  form  and  colour  in  the  idea. 

Another  expression  for  this  sequence  of  events  is 
that  conscious  life  consists  in  a  passage  from  the  con- 
aete  to  the  abstract.  The  primary  experience  exhibits 
the  maximum  of  concreteness.  The  world  of  the 
young  child  is  a  world  of  actual  vivid  feeling,  abso- 
lutely articulated,  a  robe  of  perception  without  a  seam. 
As  some  of  the  causes  of  its  impression  are  uniformly 
withdrawn  it  finds  a  difference  of  colouring  in  its  ex- 
perience, and  learns  to  distinguish  between  the  objects 
actually  present  and  the  paler  surviving  relics  of  its 
memory.  By  transposition  of  stimuli,  moreover,  the 
llxity  of  primary  association  is  infringed,  and  the  youth- 
iiil  mind  learns  to  partition  its  experience,  and  to  form 
a  more  precise  representation  of  the  world  of  things. 

The  multiplication  of  experiences  does  something 
more  than  this,  however ;  it  makes  the  retention  of 
images  more  and  more  difficult,  and  the  necessity  of 
keepii^  pace  with  a  world  in  such  constant  flux  and 
progress  reduces  the  major  part  of  these  images  into 
signs.  The  process  here  alluded  to  is  the  mental 
attribute  termed  Abstraction,  and  the  ability  to  per- 
form such  an  act  indicates  an  immense  advance  in 
intellectual  power. 

But  now,  did  the  control  of  conscious  experience 
end  there  it  would  never  have  been  possible  to  define 
man  as  animal  rationale;  for  rationality  implies  opera- 
tion not  on  particular,  but  on  general  signs,  and  to 
effect  that  an  instrument  must  be  constructed  which 
shall  facilitate  representative  knowledge,  which  shall 
not  only  enable  the  mind  to  perceive  a  lion  from  a 
certain  odour  or  colour,  but  allow  the  mind  in  its  soli- 
tude to  thifdi  lion,  as  in  the  unspoken  judgment  '  lions 
are  dangerous  beasts,'  without  any  concrete  reminder, 
either  tb-ough  the  medium  of  the  sense-organ  or  the 
internal  organ  of  imagination. 

For  thought,  for  reasoning,  we  require  a  mental 
algebra,  and  the  quantities  of  this  algebra  are  termed 
Conceptions.  The  concept  is  related  to  the  percept  as 
the  0*$  and  ^s  of  common  algebra  to  the  pebbles  and 
other  discrete  objects  of  daily  experience.  By  its  aid 
the  single  rational  intuition  may  do  duty  for  number- 


less sensible  intuitions,  and  we  can  carry  on  a  train 
of  thought  that  without  such  a  symbolic  language 
would  have  been  impossible. 

From  the  system  of  sense  to  the  system  of  thought 
we  creep  thus  gradually.  To  us  of  the  present  day  the 
chasm  seems  inconceivably  vast  between  the  prevailing 
life  of  perception  of  the  brute  and  the  prevailing  life 
of  conception  of  the  civilised  man,  but  the  gulf  may 
not  really  be  so  great  as  it  seems.  The  missing  link 
— the  origin  of  language — will  doubtless  be  detected 
by  the  penetrating  eye  of  future  science. 

The  civilised  child,  as  standing  nearer  to  the  primi- 
tive age  of  the  race,  leads  a  life  still  largely  percepr 
tional.  To  try  and  force  the  youthful  mind  beyond 
its  constitutional  capacity  to  the  higher  stages  is  both 
vain  and  injurious.  A  premature  absorption  in  re- 
flection and  abstraction  not  only  atrophies  the  body, 
but  also  engenders  a  barren  schematism,  in  which  the 
mind  spends  precious  time  in  the  fruitless  working  of 
a  new  instrument,  without  the  application  to  material, 
for  which  the  instrument  is  alone  desirable.  But  as 
time  goes  on,  the  operations  on  signs  rather  than  on 
the  things  signified  must  make  up  a  large  part  of  the 
doings  of  consciousness,  zn^  judging  and  reasoning  be 
the  daily  portion. 

Very  early  indeed  the  habit  is  formed  of  striving  to 
enlarge  the  area  of  experience  by  purely  rational  pro 
cesses.  Uneducated  and  educated  alike  are  prone  to 
make  universal  assertions  •  on  the  strength  of  a  very 
slender  amount  of  evidence,  the  practical  utility  of  an 
'  all '  giving,  doubtless,  the  cue  to  this  usually  erroneous 
extension  of  the  known.  If  we  are  to  believe  the 
school-books,  the  counter  process  is  even  more  com- 
mon, of  pushing  the  vast  stock  of  supposed  general 
truths,  whether  derived  from  tradition  or  through  the 
operation  just  described,  into  all  their  consequences. 
But  I  take  leave  to  doubt  whether  this  '  deductive ' 
operation,  as  it  is  technically  termed,  is  really  as 
general  as  our  logical  teachers  would  give  us  to  under- 
stand. The  actual  state  of  the  case  seems  to  be  far 
rather  that  alleged  by  J.  S.  Mill,  when  he  maintains 
that  the  primitive  and  common  mode  of  inference  is 
from  particulars  to  particulars  on  the  ground  of  super- 
ficial resemblances.  We  induce  or  ma!ke  general  asser- 
tions on  the  strength  of  a  few  instances  fast  enough ; 
but  we  rarely  deduce,  or  reason  downwards  from 
assumed  general  principles,  unless  our  vocation  lie,  as 
with  the  judge  or  the  mathematical  physicist,  especi- 
ally in  this  direction. 

The  performance  of  the  intellectual  operations  of 
which  mention  has  been  made  is  never  unmotired^ 
although  the  motive  may  not  always  be  self-evident  or 
even  conscious.  Will,  as  I  hinted  above,  is,  fn  my 
opinion,  not  synonymous  with  volition,  the  former  being 
a  genus,  of  which  the  latter  is  a  species.  A  volition  I 
define  as  an  act  of  the  mind,  determined  by  a  motive 
distinctly  presented  to  consciousness,  and  a  large 
number  of  our  activities,  although  plainly  mental  or 
subjective,  do  not  possess  these  consciously  realized 
antecedents.  While,  then,  in  the  case  of  many  cen- 
trally-initiated activities  it  is  hard  to  say  why  and  how 
they  arise,  when  once  they  are  set  on  foot,  and 
generate  associations  and  intellectual  combinations^  of 
various  orders,  they  are  either  continued  in  vir  ue 
of  something  else  than  their  own  momentum,  or 
retarded  by  another  cause  than  their  own  inertia.  .  All 
acts  of  the  mind  are  with  rare  exceptions  accompanied 
by  a  conscious  ingredient  termed  pleasure  or  pain. 
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They  either  cause  delight  or  occasion  a  sense  of  dis- 
pleasure, The  exceptional  cases  are  when  the  physical 
or  psychical  stimulus  is,  in  relation  to  the  excitability 
of  the  system,  of  so  limited  an  amount  as  to  arouse 
the  mind  from  its  torpor  and  nothing  more,  or  when 
by  long  action  of  the  stimulus,  the  mind  has  grown 
accustomed  to  the  new  condition,  an  increment  or 
decrement  of  stimulus  being  required  to  change  its 
tone. 

When  the  pleasure  or  the  pain  is  detached  from  its 
intellectual  surroundings,  and  made  a  distinct  object 
by  consciousness,  volition  occurs,  and  we  are  said  to 
work  for  a  specific  end.  What  ends  we  should  work 
for,  and  what  motives  to  the  will  we  should  suppress  by 
a  counter  effort,  in  view  of  a  still  greater  good,  is  the 
problem  of  the  discipline  of  the  will — a  subject  of 
supreme  importance,  which  will  subsequently  require 
a  paper  to  itself  I  will  here  only  make  the  psycho- 
logical observation  that  the  work  of  volition  must  not 
be  judged  by  the  complexity  of  the  impelling  motives. 
It  is  not  the  circumstance  of  deliberationand  result- 
ing resolution  that  is  the  characteristic  mark  of  a 
voluntary  act,  but  the  initiating  of  movement  itself 
Whether  the  motives  be  one  or  a  hundred,  will  is 
always  there  when  the  mind  is  strained  to  effect  a 
certain  purpose. 

The  conflict  of  motives  just  alluded  to,  however, 
introduces  us  to  the  circumstance  hitherto  passed  by 
in  silence,  that  the  mind  is  often  the  theatre  of  intense 
struggle;  that,  indeed,  as  the  tendency  to  regard 
vcriition  as  emerging  from  conflict  shows,  it  is  an  inter- 
nal sea,  where  perfect  calm  is  rather  the  exception 
than  the  rule,  and  violent  storms  alternate  with  gentle 
breezes.  The  definition  of  man  as  animal  rationale 
is  indeed  partial  in  the  extreme.  The  emotions  are 
not  the  least  permanent  or  least  important  part  of  our 
mental  constitution,  and  the  culture  of  the  emotions 
presents  even  a  more  difficult  problem  than  that  of 
the  intellect.  A  wrong  heart  is  at  least  as  mischievous 
as  a  wrong  head,  and  there  is  not  a  little  danger  that 
in  our  anxiety  to  avoid  the  intellectual  aberrations  of 
our  ancestors,  and  to  make  the  mind  a  better  mirror 
of  the  rational  order  than  heretofore,  we  may  leave  to 
chance  the  training  of  the  instinctive  feelings,  and 
the  social  sympathies,  and  so  let  the  tares  of 
lawless  impulse  choke  the  wheat  of  knowledge  we 
have  so  sedulously  sown.  If  the  motive  of 
intellectual  veracity  obtain  by  strenuous  habit  com- 
plete sway  over  the  wandering  trains  of  thought  and 
a  too  eager  imagination,  the  mind  will  be  still  ill-pre- 
pared for  encountering  the  real  stress  of  actual  life, 
unles.s  the  motive  of  moral  veracity,  and  a  strict  regard 
to  the  legitimate  feelings  and  tights  of  others,  constrain 
individual  action  to  a  perfect  harmony  with  social 
needs  and  endeavours. 

The  contents  and  purport  of  this  introduction  may 
be  thus  briefly  summarised.  The  education  of  youth, 
to  be  successful,  that  is,  to  fit  the  child  to  play  a  worthy 
part  in  after-life,  must  be  in  obedience  to  the  laws  of 
mind.  A  complete  understanding  of  these  laws  would 
require  a  thorough  knowledge  of  the  antecedents  of 
the  particular  mind.  Such  antecedents  are  and  al- 
ways will  be  for  the  most  part  unknown.  The  most 
we  can  hope  for  is  to  understand  the  general  workings 
of  the  mind,  assuming  a  uniformity  of  operation  under 
approximately  uniform  conditions.  The  teacher  will, 
however,  as  far  as  circumstances  permit,  carefully  note 
deviations  from  the  normal  type,  and  vary  his  prac- 


tical rules  in  accordance  with  the  peculiarities  of  the 
case.  The  business  of  the  jisychologist  Is  to  trace  out 
the  statics  and  dynamics  of  a  typical  human  mind,  to 
resolve  compound  mental  operations  into  their  proxi- 
mate and  ultimate  elements,  and  to  explain  the 
mechanism  by  which  mental  results  are  obtained.  The 
practical  teacher  will  accept  these  theoretical  inductions 
and  deductions  from  the  hands  of  psychologists,  and 
will  be  guided  by  them  in  practice,  possibly  repaying 
the  debt  b)-  collecting  fresh  facts  for  the  elucidation  of 
the  theorist,  the  favourable  opportunity  possessed  by 
him  of  witnessing  the  development  of  minds  from  a 
comffflratively  early  age  having  as  yet  been  hardly 
sufficiently  utilised. 

The  maxim  which  has  been  found  so  fruitful  in 
other  departments  will  bear  excellent  fruit  here  like- 
wise :  '  Follow  nature,'  understanding  by  nature  in  the 
present  instance  those  co  existences  and  sequences 
which  have  been  established  by  the  psycho-physical 
adhesive  growths  of  centuries,  which  we  may  modify, 
but  cannot  undo. 

(To  be  continued.) 


C^tmistrg  of  i^t  |ton-petalUc8. 

By   Edward   B.   Aveling,    D.Sc    Londom. 

[This  series  of  articles,  whiUl  dealing  wUli  the  subjects  required 
by  the  Universily  of  London  for  the  Mairiculation  Examination 
and  with  those  required  it  the  Elementary  Stage  of  the  Inorganic 
Chetnistiy  (Branch  X.)  Science  and  An  Depattment,  is  intendd 
as  tk  practical  guide  to  the  philosophical  and  sysieniitic  stuJ)f 
of  IhEQQn-metillics.] 

Chapter  III. 

HvdroffetL  M^f  (hudor)  =  water,  ytn>au  (getrnao) 
=  1  form.    It  is  one  of  the  elements  of  water. 

SVMBOL.       WKICHT-NUUBER.       PREPARATIONS.        THE 

Metric  System.     Law  of  Volcjmej.     Acids  and 
Alkalies. 

A.  SVMBOIi— H. 

B.  Weight-number.— 1. 

C.  Preparations.— First  preparation.     From  lioc 
and  sulphuric  acid. 

(i)  Laiioratory  Method.— Tske  A  Ao'Me-nec\xA  bottle, 
commonly  called  a  WoulfTs  botUe,  and  fit  its  necks 
with  two  corks.  A  wide-mouthed  flask  may  be  used  in 
place  of  the  doiibled-nccked  bottle  (Fig.  2).  In  the 
former  case  bore  both  corks  ;  in  the  Utter  bore  two  holes 


Fig.  2. 
in  the  one  large  cork  with  which  you  fit  the  mouth  of  the 
flask.  As  one  hole  is  to  be  traversed  by  a  thisde-funnel, 
and  the  other  by  a  piece  of  glass  tubing,  use  cork-borers 
a  little  less  in  diameter  than  the  tube  of  the  thistle-funnel 
and  the  glass  tubing  respectively.  Wet  the  borer,  and 
push  and  turn  it  at  the  same  time  ;  beginning  at  the  small 
end  of  the  cork.  Pass  through  one  ccrk  the  thistie- 
fuonel,  after  wetting  or  greasing  it.     Here  also  push  and 
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twist  simultaneously.  Let  the  funnel  tube  go  through  the 
cork  to  such  a  length,  that  it  will  nearly  reach  the  bottom 
of  the  bottle.  Before  introducing  the  glass  tubing  into 
the  other  cork,  the  tubing  must  be  bent  as  in  the 
figure,  or  bent  twice;  once  at  right  angles  at  a  point 
that  will  afterwards  be  near  the  corl^  once  at  an 
obtuse  angle  at  a  point  some  6  or  8  inches  from  the 
cork.  To  cut  the  piece  of  tubing  oH*  from  a  length  of 
tubing,  a  notch  is  made  with  a  file  in  the  ^lass,  by  draw- 
ing the  file,  not  too  vigorously,  across  it,  until  it  has 
eaten  into  the  glass.  The  cut  may  be  extended  in  a  circle 
round  the  tubing,  and  then  the  latter  being  laid  on  the 
thumbs  and  over-grasped  by  the  fingers,  the  cut  lying 
between  the  two  forefingers,  pressure  with  the  thumbs,  and 


Fig.  3. 

gentle  drawing  with  the  hands  to  right  and  left,  cause  the 
tube  to  break  with  a  clean  fracture.  If  the  edges  are  not 
quite  smooth,  heat  them  in  the  flame  of  a  Bunsen  burner 
(Fig.  3),  directed  upon  the  glass  by  aid  of  a  blow-pipe 
<%  4). 


Fig.  4. 
• 

To  bend  the  glass  tubing.  Hold  it  in  the  upper  part 
of  the  flame  of  a  batwing  gas-burner,  a  burner  with  a  long 
narrow  aperture,  turning  it  round  and  round.  When  the 
glass  softens,  bend  it  steadily  but  slowly  at  the  required 
angle,  after  removing  it  from  the  flame. 

Introduce  one  end  of  the  piece  of  glass-tubing  that  has 
been  bent  twice,  once  at  a  right  angle  and  once  at  an 
obtuse  angle,  into  the  other  cork,  or  pass  it  through  the 
second  hole  in  the  single  large  cork.  Let  it  only  just  pass 
into  the  bottle.  To  the  other  end  of  this  delivery-tube 
attach  a  piece  of  india-rubber  tubing,  and  to  the  remote 
end  of  the  latter  a  piece  of  glass  tubing  bent  upwards  at 
its  free  end. 

Partially  fill  a  pneumatic  trough  with  water,  and  place 
in  the  water  a  b^-hive  or  hollow  c>'linder  of  earthenware, 
with  a  hole  in  the  top,  and  with  part  of  one  side  cut 
away  (F^.   5.)      Fill  with  water  several  gas-jars,  and 


Fig.  5. 

invert  them  in  the  trough,  taking  care  that  no  air  enters, 
no  water  escapes.  Let  the  end  of  the  delivery-tube  pass 
into  the  bee-hive  through  the  cut-away  side-v^IL 

Place  in  the  bottle  some  granulated  zinc.  Pour  through 
the  funnel  enough  water  to  cover  the  zinc  and  the  lower 
open  mouth  of  the  thistle-funnel  Then  add  sulphuric  acid 
(hydrogen  sulphate)  through  the  same  channel,  taking 
care  that  the  proportion  of  water  to  acid  is  about  12  to  i. 
The  line  is  dissolved  by  the  acid  and  takes  the  place  of 
the  hydrogen,  forming  a  salt,  zinc  sulphate,  that  is  left  in 
solution  within  the  bottle.  The  hydrogen  gas  thus  dis- 
placed escapes  through  the  delivery-tul^,  and  after  expel- 


ling the  air  from  the  bottle,  rises  through  the  water  in  the 
trough  andescapes  at  the  opening  in  the  top  of  the  bee«hive. 
When  you  judge  that  all  the  air  has  been  expelled,  and 
that  hydrogen  is  now  bubbling  off,  pass  a  gas-jar  on  to 
the  bee-hive,  letting  no  water  escape,  and  allow  the  gas 
to  displace  the  water  in  the  gas-jar.  When  the  jar  is  full 
of  gas  and  empty  of  water,  pass  it  from  the  bee-hive  on  to  a 
plate-glass  plate  that  serves  to  close  the  lower  open  mouth, 
and  remove  the  jar  filled  with  hydrogen  from  the  water. 
It  should  be  kept  mouth  downwards.  Catch  three  or  four 
jars'  full  in  this  way,  and  then  catch  one  or  two  by  dis- 
placement of  air,  holding  the  jars  mouth  downwards,  and 
closing  each  jar  when  you  think  it  is  full  of  hydrogen,  with 
the  glass  plate. 

The  zinc  used  in  this  experiment  must  not  be  pure 
zinc.  Upon  pure  zinc  the  action  of  sulphuric  acid  is  nily 
unless  a  drop  or  two  of  a  solution  of  some  lead  or  copper 
salt  is  placed  in  the  vessel.  Then,  as  the  zinc  is  rendered 
impure,  action  takes  place,  and  hydrogen  is  evolved. 

In  this  preparation,  zinc  and  hydrogen  sulphate  become 
hydrogen  and  zinc  sulphate. 

(2)  Symbols.—Z^  +  H'SO*  =  H»  +  ZnSO*.  Zn  stands  for 
the  metal  zinc  :  H'SO^  for  the  hydrogen  sulphate  or  sul- 
phuric acid,  which  consists  of  two  atoms  of  h>drogen, 
one  of  sulphur,  four  of  oxvf^en.  H'  represents  the  hydro- 
gen that  passes  ofl" :  Zn'SO^  the  zinc  sulphate  left  in  the 
bottle,  and  made  up  of  one  atom  of  zinc,  one  of  sulphur, 
four  of  oxygen. 

(3)  H^eigkts  and  Volumes^—'Zvi  has  weight-number  65 
approximately  (see  table  in  last  number,  p.  12).  H=i, 
S  =  32,  O  =  16.    Hence — 

Zn-i-H'SO*    =     H»-f-ZnSO\ 
g      (2  +  32  +  64}      2^(A5  +  32+A4) 
9^^  i6{ 

2.  ^.,65  parts  by  weight  of  zinc,  treated  with  ninety-eight 
parts  by  weight  of  hydrogen  sulphate,  yield  2  parts  by 
weight  of  hydrogen  and  161  parts  by  weight  of  zinc  sul- 
phate. 

Volume  has  only  reference  to  bodies  in  the  gaseous 
condition,  and  in  this  experiment  hydrogen  is  the 
only  gas  concerned.  H'  represents  two  atoms  or  two 
volumes. 

We  are  already  using  the  words  weight,  volume,  atom. 
Let  us  once  for  all  make  clear  the  meaning  of  these 
words. 

The  system  of  weights  and  measures  used  by  all 
scientific  workers  is  the  metric  system.  Its  unit  of  length 
is  the  metre,  a  ten-millionth  part  of  a  quadrant  of  the 
earth's  meridian.  In  English  measures  the  metre  is  39'37 
inches =3*28 1  feet  or  a  tittle  more  than  a  yard.  The 
metre  is  divided  into  tenths,  hundredths,  thousandths. 
The  metre  is  grouped  up  into  multiples  of  ten,  of  one 
hundred,  of  a  thousand  metres.  The  sub-multiples  are 
named  from  the  Latin  words  decem=ten,  centum = one 
hundred,  mille=a  thousand,  respectively  decimetre  dV 
of  a  metre),  centimetre  (ri?  of  a  metre),  midimetre 
{\ivv  of  a  metre).  The  multiples  are  named  from  the 
Greek  words  d««ra  (deka)=ten,  Uo-rov  (hecaton)  s  a  hun- 
dred, x^^^  (chilioi)  =  a  thousand,  respectively  deca- 
metre (10  metres),  hectometre  (100  metres),  kilometre 
(1000  metres). 

The  unit  of  volume  is  the  litre.  This  is  a  cubic  deci- 
metre, f>.,  1000  cubic  centimetres  (io'=iooo).  Its 
English  equivalent  is  1765  imperial  pints,  or  61*03  cubic 
inches.  This,  on  the  same  principle  as  that  used  in  deal- 
ing with  the  metxe,  may  be  divided  into  decilitres,  centi- 
litres, milli litres,  and  grouped  up  into  deca-  hecto-  kilo- 
litres. 

The  unit  of  mass,  or  quantity  of  matter,  and  of  weight, 
is  the  gram.  This  is  the  mass  or  weight  of  a  cubic  centi- 
metre of  distilled  water  at  a  temperature  of  4''C,  and 
under  a  pressure  equivalent  to  that  of  a  column  of  mer- 
cury 760  millimetres  in  height.  Its  English  equivalent  is 
15*432  grains.  This  is  divided  into  decigramsi  centi- 
grams, milligrams,  and  is  grouped  up  into  decagrams, 
hectograms,  kilograms. 

(To  be  continued,) 
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Dot  •  ty  were 
Dot  •  ty  got 
Dot  -  ty    went 
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float-  ing    logs — The    logs  rolled    o  -  ver,  (i)  the  dogs  rolled  in,  (2)  And  they  got     ve  -  ry     wet,    for   iheir 
full       of    rain!   The     wa  •   ter,    al    -  so,       is     far     from  dry  !"  And  they  quick- ly     be  -  gan     ve  -  ry 
more  we*il  roam ;  We   won't     go    sail  -  ing     till     we    know  how,  And    we  shan't  get     so    wet      as      we 
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(i)  Move  both  arms  round.        (2)  Point  downwards.        (3)  Point  to  clothing.       (4)  Raise  both  arms  upwards. 

(5)    Shrug  shoulders  as  in  shivering. 
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COME,    BOYS,    BE    MERRYI 


IStTftEBLX. 

andTsEBXjb. 


AUegrtU9  cim  spirita, 

H/A — I — li-v— ^ 


^m 


T.  Crampton. 

A fc-: 1 1. 


1.  Come,  boys,  be   mer  -  ry  ! 
s.  Come,  boys,  be    mer  -  ry  ! 


Time  is 
Time  IS 


And  mer  -  ri 
And  roer-ri 


■*^    >-  T r 

ly,  mer  -  ri  -  ly  sing,  boys, 
ly,  mer  -  ri  -  ly  sing,  boys. 


Bass. 

1st  Treble. 

2nd  Treble. 

Bass. 
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sing,    boys,- 
sing,   boys. 


sing! 
sing  I 
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Na  •  ture  with  smiles 
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health,  boys.    Is      ve  -  ri  -  ly,    ve  -  ri  -  ly  wealth,   boys,*  Trea -sure  lies     in    fun,      Trea-sure  lies  in 

voi  -  ces.  While  all  that  sur-rounds  us  re  -  joi    -    ces       Health  is  gained  by  play,  Health  is  gained       by 
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Time  is    on    the       wing.       And  mer  -ri  -  ly,  mer  -  ri  -  ly 


f  ;n  :f  |r  :-:8  jn 
r^d:r  jtt  :-:ti|d 

8| :~  ! S|| 8|  l"  .81 1  u 


-:-j-:-:s 
-:-|-:-:n 


1   :8   It    Is   :f    :n 
f   :n   :r   |n  :r    :d 


I 


-In 

-id 
1 


-I  r:-:- Is:-:- Id 
I  I 

-;d:-:-|t|:-:-'d 
fi:-:-i8,:-:-ld 


-I- 


Symph,  p 

d':t  :1|8  :f  :n 


1  :8  :f  |n  :r  :d!r  :- 

f  :n:r|d:t,:d'f :" 

d  :-  :f  in  :r  :d|  t,:-  :-!d  :-  :-if,:- 

f  - 


-|3:-:-'d  :- :-  I-:-: 

t«_  •_     O    •—    '^    I—  •  —  • 
I  ■     ■        01  ■        •        I       •      t 

|S|:-:-  n,:- :-  |-:-: 

jua*    •      **!•      •      1     •     • 


84 


THE  PRACTICAL   TEACHER. 


[April,  1884, 


ANSWERS  TO  ARITHMETICAL  QUESTIONS 
IN  THE  ^SCHOLAR'  FOR  APRIL,  1884. 


STANDARD  IIL 


A. 


L. 


C. 


D. 


1.  2,247,716—4 

2.  85,250-73. 
3'  ll^Z  5s.  3id. 

1.  £91A2A  7s.  9?d. 

2.  £^n^  5s.  9ld. 

3.  342,106—75. 

1.  41,944,240. 

2.  /32,592  8s.  2jd. 

3.  /^70»70i  2s.  6i<J. 

1.  187,804 — 14. 

2.  360  baskets. 

3.  £499  i8s.  5id. 


E. 


F. 


1.  1 152  lb. 

2.  6  561,586  farthings. 
3-  Cm  "s.  3jd. 

1.  6,521—6287 

2.  jf  158,690  6s.  6Jd. 

3.  £z  13s.  loid. 


Adva7tced  Examination. 

1.  jf*!!  8s.  7id. 

2.  40  nuts. 

3.  ^^289  2S.  o^d. 


STANDARD  IV. 


A.  I. 


B. 


C. 


D. 


31 2  J  inches. 
£7  4S.  4jd— 360. 
212  ton  It  cwt.  iqr. 

7  lb.  6  oz.. 
;f7i,o64  35.  ojd. 
^■236  5s.  8id. 
£Z\  9s.  Id. 

8  d.  19  h.  37  m.  5  s. 
3.  ;£"i2,772  15s.  6id. 

1.  14,691,540  sec. 

2.  101,730  halfpence. 

3.  84  coats  and  i yd.  Ift. 


I. 
2. 

3- 
I. 

2. 


E.  I.  £1  4s.  5H— 93- 

2.  96  boards. 

3.  152,460  sq.  ft. 

F.  I.  £5  4S.  lod. 

2.  2304  pints. 

3.  15  c.  yd.  9  ft.  1457  in. 


Advanced  Examination. 

1.  3j<i- 

2.  Hand-made,.^!  5s. 

3.  373*248  bricks. 


STANDARD  V. 


B. 


.V  I.  ;f75  8s.  ijd. 

2.  ;^249  IIS.  ii}d. 

3.  ;f6  17s.  3Hd. 

1.  4^?' 

2.  ;{;i  3s.  Ojd. 

3.  i^i  72,913  los.  9d. 

C.  I.  £\z  2s.  5jd. 

2.  ;C95S5- 

3.  If 

D.  I.  3 J  miles. 

2.  ^15  8s.  o^d. 

3.  ;f  82  9s.  2  id. 


E.  I.  ;f5i03  2s.  6d. 
2.  3*l§- 

3.    ;f  17,560  lOS.   Hid. 

F.  I.   10 1  tons. 

2.  8  ton  18  cwt.  12  lb. 

.-153. 
3-  £^%' 

Advanced  Examinaiicn. 


7  s 


2.  27s.  6d.  and  22s.  6d. 

3.  ;i'367  8s.  ^M- 


STANDARD  VI. 


A.     I.      2/yV 

2.    jC^tV 

E.  I.  nnm- 

2. 24-354. 

3.   ;f  1  lOS. 

3.  ;^5l8s.  4?Jd. 

B.   I.  862365. 

F.  I.    645996  +  . 
2.  £660. 

2.  ;(C73  13*'  9A<J. 

3.  ^52 17s. 

3.  74J  acres. 

C.   I.  ;i"i37  14s.  lUd. 

2.  4  inches  thick. 

Advanced  Examine 

3.  ;f  10274s. 

D.  I.  ;f75  5s.  3d. 

I.  15s.  7id.  left. 

2.  3f  per  cent. 

2.  I'/^lb. 

3.  4.J  years. 

3.  73  days. 

STANDARD  VII. 


A. 


1.  ;f443  13s.  2|d. 

2.  ^^7354. 

3.  tV  per  cent. 

1.  IS.  7jd. 

2.  5s.  ii^J^jid. 
3-  ;f73  15s.  4tfd. 

1.  4ilrll  per  cent. 

2.  £1 1  9s.  8Hd. 

3.  £6S  8s.  6 '9 1 2d. 
D.  I.  IIS.  8|d. 

2.  97|. 

3.  6s.  each. 


B. 


C. 


E.  I.  £t  I  OS.  lOiVv*^. 

2.  25  ton  I  qr.  7  lb. 
3-  9Wv  per  cent. 

F.    I.   ;f2365. 
2.    ;f  140. 

3.  2l|^  per  cent.  gain. 
Advanced  ExamineUiorr, 

1.  255  present. 

2.  MSO- 

3.  2  per  cent.  gain. 


SOLUTIONS  OF  THE  'ADVANCED  EXAMI- 
NATION'  QUESTIONS  IN  *THE  SCHOLAR' 
FOR  APRIL,  1884. 


I. 


£  s- 

14  17 

21  12 

o  17 

o  17 

o  17 


d. 

6 
6 
9 
9 
9 


STANDARD  IK. 

£   s.    d. 
27  10    o 

o    4    7i 


£    s.   d. 

39    3    3 
27  14    74 


;g27  14    7h  £11     8    7^  Ans. 


£39    3     3 


2.  10  X  35  =  350,  excess  that  girls  get  above  an  equal  share 
with  boys.  Then  21 50  -  350  =  1800,  and  1800^(25  +  35=60) 
=  30.  a  boy's  share,  hence  30+ 10=40.  a  girl's  share,  /jis. 

£    s.     d. 

3.  46,173  twopences  =  384  15    6 
91,845  farthings    s=j^ q  _I3 5 1 

;^289    2    oj  Ans. 

STANDARD   IV. 

1.  5d.  X  2240  ^2=£gz  6s.  8d.  selling  price  of  2  ton. 
^iao  +  ;{,36  6s.  8d.  =;£'i56  6s.  8d.  total  selling  price. 
j^*i56.6s.  8d.  -;^93  6s.  8d.=/63,  selling  price  of 

I  ton  16  cwt. 
I  ton  16  cwt.  =4032  lb.,  and  j^63-r4032  =  3Jd.  Ans. 

2.  10  years  or  120  months  =  8  times  15  months. 

f,  *>  =12     „       10        ., 

14s.  6d.  X   8  =  ;£"5  i6s.  cost  of   8  pair    of    hand-made. 
IIS  9d.  X  I2  =  ;f7    is.      ,,      12       „      machine 
Hence  hand-mnU  are  cheaper  by  £"]  is.  -  £^  i6s.  =^i 

3.  972  X  27  X  1728  X  2  =  90.699,264  half  c.  inches,  and  1^1^= 
243  half  c.  in.;  and  90,699,264 -r 243  =  373  248  bricks.  Ans. 


STANDARD  V. 

1.  6i  +  4§  +  35  =  i5iV,  and24j-8S  =  i5»; 

then  i5|-i5^ff=tVff.  Ans. 

2.  As  the  ewe  is  worth  twice  as  much  as  the  Iambs,  the  ewe 
and  the  Iambs  together  are  worth  three  times  as  much  as  the 
•cimbj;  then  £^  ios.-f3  =  ;£'2  los.  the  worth  of  the  two  lambs. 
But  one  lamb  is  worth  5s.  more  than  the  other,  hence  £z  los.  - 
^^—£2.  5s.,  twice  the  worth  of  the  worse  lamb,  and  £2  5i.-r2 
=  jf  I  2s.  6d.  worth  of  one  Iamb,  and  £1  2s.  6d.  +  5s. 

=j^i  7s.  6d.  worth  of  the  other.  Ans. 

3.  The  five  items  of  the  bill  are  :— ;£'39  7s.  9d.  +;f48  12s.  21I. 
+  4 "3  I2%.'»t  £i\  4s.  icd.+;£"i59  IS.  6d.=;?39i  i8s.  3d. ;  on 
which  IS.  3d.  in  the  ;i'  (/./.  ^^)^£2^  95.  io{^.,  leaving  net 
£7fi^  8s.  4T'ff<^-  Ans. 

STANDARD  VI. 

1.  As  the  first  bill  required  }  of  the  ;f6o,  then  |  of  jf6o 
=  ;f37  ics.  the  first  remnant.  As  j  of  this  was  paid,  i  of 
;^37  los.  =;f9  7s.  6d.  the  second  remnant.  Similarly,  \  of 
£c^  7s.  6d.  =  jf  3  2s.  6d.  the  third  remnant,  and  \  of  £'Z  29.  6<.i. 
=  15s.  7^-,  the  final  remnant.  Ans. 

2.  6 J  cwt.  =770  lbs.,  and  the  same  fraction  of  770  ll>s.  '"oulJ 
be  bought  for  jf '0075  as  it  is  of  ;£'7  IDs.  or  ;^7*5.  Multiplying 
both  by  10,000  we  have  75  and  75.000,  the  former  being  y-V?? 
=  i^Vv  of  the  latter;  hence  tuVj  of  77^  lbs.  =  77  lbs-  Ans. 

365  days  x;^/^gfx/^s.  ^y^         ^ns. 

STANDARD  VII. 

.  I.  276  x  10  =  2760  units  of  attendance  in  10  times. 
280  X   7  =  1960    „  „  7 


9* 


»» 


800    „  „         last  3 

Excess  of  Friday  a.m.  over  Friday  p.m.  =  15,  and  excess  of 
Thurs.  p  m.over  Friday  p.m.  =  20 ;  total  excess  of  the  two  together 
=35.  Then  800-35  =  765,  three  times  Friday  p.m.'i»  atten- 
dance, and  765  -r  3  =  255.  Ans. 

2.  £1  would  amount  to  j^i '124864;  then  ;f5o6'i888T 
£i'i 24864 ~jf450'  Ans. 

3.  At  the  former  price  the  glol>es  that  cost  £lQO  would  sell 
for  £S^,  then  at  the  latter  price  they  would  sell  for  |  of 
jf85=^i02,  selling  price  of  ^^loo's  worth  of  globes;  hence 
2  per  cent,  gain    Ans 
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RULES. 

I.  Each  correspondent  is  restricted  to  one  question.  We  should  be  much  obliged  if  conespondents,  who  send 
questions  for  solution,  would  give  (if  possible)  the  required  answer,  and  the  source  from  which  the  question  is 
obtained. 

3.  No  query  can  be  answered  unless  accompanied  by  the  real  name  and  address  of  the  sender,  not  necessarily 
for  publication,  but  as  a  guarantee  of  good  faith  and  for  facility  of  reference. 

3.0^  When  a  pseudonym  is  adopted  it  should  be  written  at  the  end  of  the  query,  and  the  real  name 
and  address  on  a  separate  piece  of  paper.  — — 

4.  Correspondents  are  requested  to  write  their  queries  legibly^  and  on  one  side  of  the  paper  only. 

5.  Replies  will  not  be  sent  through  the  post 

6.  Queries  must  reach  the  office  not  later  than  the  12th  of  the  months  or  they  cannot  be  attended  to  in  the 
following  issue. 

•^*  All  communications  for  this  column  should  be  addressed — *  The  Query  Editor^  The  Practical  Teacher^ 
PilgnM  Street^  Ludgate  HUl,  London^  £.  C. 


Arithmetic. 

I.  Bona  Dea. — If  I  buy  3  per  cents,  at  78I  and  3^  per  cents. 
^<  95iVf  which  is  the  better  investment  ?  If  I  had  invested 
£6,^62  195.  32d.  in  each,  and  the  former  rose  and  the  latter  fell 
iVi  how  mu^  should  I  lose  or  gain  ? 

First  stock  :  Second  stock  : :  -3-  :  .Ji-, 

••  AV  •  li^TTi 
•  *  7^»  •  i3ri» 
: :  8  X  I C23  :  28  X  209, 

::  12,184  :  5i^52  ; 

.'.  3  per  cents,  at  78}  is  the  better  investment. 


£  /"    s.     d. 

78i  :  6,962  19  3J 
8 

627 
2      £    s.    d. 


I'a 


Gain  on  First  investment. 


J2S4)6,962_i9_3i 

;fS  ^'  oft  Gain. 

£        £    s.    d.       £ 

95jV  ■•  6,962  19  33  i:  tV  •  Loss  on  Second  investment. 
16 

=  £4  lis.  5jd.  Lo'is. 

.'.  Gain  =  £$  lis.  oJc1.-jf4  lis.  5Jd. 
=  10^.  7^d. 

2.  Bestia. — If  the  3  per  cents,  be  at  91,  how  much  must  a 
person  invest  in  order  that  he  may  have  a  yearly  income  of 
J6460,  after  paying  7d.  in  the  pound  for  income  tax  ?  {Barnard 
Smiih.) 

s.     d.     ;f        £ 

19    5  :  460  : :  I  :  Income  with  income-tax. 

_J2 

233 

__  460  X  240^_ ,  ,^^  0  r 
233  " 

£      £        £ 

.*.  3  :  ^YjV"  ::  91  •■  Amount  invested. 
36800 

=;f  14,372  los.  7md.  Ans. 

No/f, — Yoar  writing  is  very  good^  and  we  cannot  suggest  any^ 
improvement. 

3.  H.  F.  C. — A  fanner  went  to  market  and  spent  £100,  He 
^ught  100  animals,  consisting  of  bullocks,  sheep,  and  ducks. 
For  each  bullock  he  gave  £$t  ^oi*  each  sheep  £1^  and  for  each 
dock  one  shilling.     How  many  of  each  did  he  buy  ? 

Average  price =;f  100 -r  iOQ=;f  I ; 
Difference  between  pnce  of  bullocks  and  averaee  price 

^.*  -^S'£i  =  £a\ 

Difference  between  price  of  ducks  and  average  price 

=^l-is.  =  i9s.  ; 


.*.  No.  of  bullocks  :  No.  of  ducks  ::  19s.  :  £4, 

::  19    :  80. 

.'.  No.  of  bullocks  =  19  V 

„    ducks     s  80  I 

,,    sheep     =  100 -(19  + 80)  V Ans. 

=  100-99  I 

=     I  ' 

4.  Jennie. — A  owes  B  a  debt  payable  in  7jV  months,  but  he 
pays  i  in  4  months,  ^  in  6  months,  and  {^  in  8  months  ;  when 
ought  the  remainder  to  be  paid  ?    {Barnard  Smith.) 

(4  months  x  ^)  -f  (6  months  x  i) + (8  months  x  \ ) 

+  [Time  for  remainder  x  {i  -  (| + J  +  J)}]  =  7^^  months^ 
I  months + 1  months +|  months 

+  j  Time  for  remainder  x  ( l  -     —  >. )  r  =7^^  months, 

404-454-48  months  +  ITime  for  remainder  x  (i  -  «)}» 
30 

=  73\>  months, 
Vo^  months  +  (Time  for  remainder  x  iJ)= 7^  months^ 
Time  for  remainder  x  i|  =  73V  months  -  ^  months, 

=^"-'33  months, 

30 
—  H  months 

=  V  months, 
12 


Time  for  remainder 


Note, — About  70  per  cent. 


=  ('"X^-^  months 
=  12  months.  Ans. 


i» 


>i 


fi 


5.  M.  R.  S — Two  pieces  of  silver  plate  are  mellcd  down 
together  ;  the  first  weighs  3  lbs.  4  oz.  and  contains  9  i>er  cent, 
of  alloy,  and  the  second  weighs  5  lbs.  5  oz.  and  contains  6  oz.  of 
alloy  ;  find  the  percentage  of  pure  silver  in  the  whole  mass. 

Weight  of  pure  silver  in  first  piece  =  3  lbs.  4  oz.  x  jVj 

=£^?I  oz. 

=  36^  oz.  ; 
second  „     =5  lbs.  5  oz.  -  6  oz.     • 
=  (65-6)oz. 
=  59oz. ; 

=  3  lbs.  4  oz.  +  5  lbs.  5  oz. 
=  (40+65)  oz. 
==  105  oz.  ; 
pure  silver  in  the  whole  mass 

=  (3^1+59)  oz. 

=9Sf  ou  ; 
Percentage  of  pure  silver  in  the  whole  mass 

159     4 

105  fH 

it 

7 


Weight  of  the  whole  mass 


>> 


>» 


Ans. 


6.  Teacher. — Two  clocks  point  to  2  o'clock  at  the  s.ime 
instant  on  the  afternoon  of  Christmas  day  ;  one  loses  8  seconds, 
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and  the  other  gains  9  seconds  in  24  hours ;  when  will  one  be  half 
an  hour  before  the  other,  and  what  time  will  each  clock  then 
show  ?    {Brooi  Smith.) 

sec.     min.       day 

17    :    30    : :    I    :    Time  for  difference  of  J  hour. 

=  30^60 ^^yg  =  i?o? days  =  losif  days 

=  105  days  21  hrs.  10  min.  %^^  sec. 

.*.  Time  =10  min.  35^  sec,  past  ii  a.m.  on  April  loth. 

Time  lost  by  first  clock  =  (io5ff  x8)  sec. 

=  847^  sec. 
=  14  min.  7^7  sec. ; 
,,  gained  „  second   ,,    =30  min.  -  14  min.  7^  sec. 

=  15  min.  52^  sec.  ; 
. '.  Time  shown  by  first  clock  =  56  min.  283V  sec.  past  10  a.m., 

or  3  min.  3i|f  sec.  to  11  a.m.  ; 
Time  shown  by  second  clock =26  min.  28tV  sec.  pa.gt  11  a.m. 

7.  Oxonian. — A  man  invested  a  sum  of  money  in  4^  per  cent, 
stock  at  i^  percent,  premium,  and  allowed  the  investment  to  accu- 
mulateat  simple  interest.  The  stock  went  down  in  value  for  9  years 
at  the  average  rate  of  (  per  cent.,  and  then  improved  in^  value 
for  5  years  at  the  average  rate  of  i  per  cent.,  at  the  end  of  which 
time  he  was  able  to  draw  out  ;f49,387  los.  What  sum  did  he 
invest  ? 

Increase  for  an  investment  of  j^^ioi^ 

=(;f4i-i4)  +  (;fix5)-(;fix9) 

Amount  drawn  out  for  an  investment  of  ^  loi^ 
=;tloiJ+;f63j=;fl64f.: 


£ 
loii  :  Sum  invested. 

2_ 

203 


112 
60  60 

I20I  =SrtVr  mm. 

.'.  True  time=5iWr  min.  to  4. 


£         £ 
.-.  164! :  49,3874 
8       4 

150 

=;f30f450'     Ans. 

8.  Pupil  Teacher. — In  a  subscription  list,  on.e-half  of  the 
subscriptions  are  a  guinea  each,  one-third  los.  6d.  each,  and 
the  4s.  subscriptions,  which  complete  the  list,  amount  to  £\o. 
Find  the  amount  subscribed.     {J^axton  Arithmetical  Test  Cards.) 

No.  of  subscriptions  at  4s  =;f  io-r4s. 

=200s. -r4s.  =50; 
„    „  „  ,,       ={i-(t  +  i)}  of  the  whole  number 

=:^  of  the  whole  number  ; 
.*.  Total  number  of  subscriptions = 50  x  6 = 300 ; 
.'.  Amount  subscribed =(;f  I  is.  x  i5o)  +  (ios.  6d.  x  ioo)+;^io 

=ifi57  IOS.+;^52  10S.+;flO 

=^220.     Ans. 

9.  \V.  E.  Milton. — A  bill  falls  due  in  6  months.  The 
creditor  agrees  to  accept  immediate  payment  of  one  half,  and  to 
defer  payment  of  the  other  half  for  one  year.  He  finds  by  this 
arrangement,  reckoning  interest  at  6  per  cent.  p6r  annum,  he 
gains  9s.     What  is  the  amount  of  the  bill  ?  * 

Suppose  amount  of  bill  were  ;f  100 ; 
Amount  at  end  of  year =;f  100 +  (6%  on  ;f5o)=;f  103. 
Interest  on  ;f  100  for  6  months  at  6%=;f3  ; 

£         £         £ 
.'.  103  :  100  ::   100  :  Present  worth  of  bill. 

Amount  at  end  of  year=£MM^  ><  Hi 

=£'m''=^£i02^; 

.-.  Gain=j{;i03  -  ;f  I02Vy^=>CT*T ; 

£    ^^     £ 

•  '•  rfj  :  9  • '  'oo  :  Amount  of  bill. 
= ( 103  X  5)  £=£$^5'    Ans. 

10.  Dandrum. — A  church  clock  is  set  at  12  o'clock  on  Saturday 
night ;  at  noon  on  Tuesday  it  is  3  minutes  too  fast.  Supposing 
its  rate  regular,  what  will  be  the  true  time  when  the  clock  strikes 
four  on  Thursday  afternoon  ?    {Barnard  Smith, ) 

Time  from  12  o'clock  on  Saturday  night  to  noon  on  Tuesday 
=2  days  12  hrs. ; 

Time  from  12  o'clock  on  Saturday  night  to  four  o'clock  on 
Thursday  afternoon =4  days  16  hrs.  ; 

dys.     hrs.     min.    dys.     hrs.     min. 
.-.2        12         3:4        16  ::    ^    :  Time  gained. 
24  24 


11.  J.  L'  E.  N.— There  are  three  candidates  at  an  election, 
at  which  it  is  necessary  that  at  least  one  more  than  half  the 
entire  number  of  electors  should  vote  for  the  successful  candidate. 
A  fails  to  obtain  an  absolute  majority,  although  he  has  twenty 
votes  more  than  B;  but  C,  whose  votes  are  only  three-tenths  of 
B's,  withdraws,  and  one-fourth  of  his  supporters  vote  for  A  on 
the  second  ballot.  A  is  then  successful,  without,  however,  a 
vote  to  spare.  How  many  votes  were  given  to  each  candidate 
on  the  first  occasion  ?    (Casu/ts  Saiurdt^Jcurwxl^i 

(1)  A's  ^-oters  +  B's  voters +  C's  voters = No.  of  electors. 
That  is  B's  voters + 20 +B's  voters + A  of  B's  voters 

=No.  of  electors, 
2yV  times  B's  voters  =r  No.  of  electors  -  20, 
.'.  B  s  voters = (No.  of  electors  -  20)  x  ^. 

(2)  A's  voters -Hi  of  C's  voters =^  No.  of  electors -f- 1, 

B's  voters -h  20 -J- i  of  ^  of  B's  voters  =:^  No.  of  electors  + 1, 
ItV  times  B's  voters =4  No.  of  electors-  19, 
.'.  B's  voters  =  (^  No.  of  electors  -  19)  x  H- 

.'.  (J  No.  of  electors  -  19)  x  H=(No.  of  electors  -  20)  x  JJ, 
4  ( j  No.  of  electors  -  19)    No.  of  electors  -  20 

43  ~  23  • 

'92  (A  No.  of  electors  -  I9)=s43  (No.  of  electors  -  20), 
46  times  No.  of  electois-  1,748=43  times  No.  of  electors  -  860, 
46  times  No.  of  electors  -  43  times  No.  of  electgrs  =  1*748  -  860, 

3  times  No.  of  electors =888, 
.'.   No.  of  electors =296. 

.'.  B's  voters = (No.  of  electors  -  20)  x  J| 
=(296-20)  X  M=276  X  ^, 

=  I2X  10=120; 

A's  voters  on  the  first  occasion  =1 20 -f- 20 

=  140; 
C's      „        „    ,   „        „        =Tftrofi20 

12.  Hawthorn.— In  a  tricycle  race  the  rates  of  speed  of  A, 
B,  and  C,  are  as  7  :  6|  :  5J  for  the  first  half  of  the  course.  A 
slackens  at  completing  this,  and  C  increases  his  speed  on  doing 
so,  B  travellinc  at  the  same  rate  throughout.  The  rates  of  speed 
consequently  for  the  second  half  of  the  course  are  as  5i  :  6| :  6^. 
In  what  order  do  they  reach  the  goal  ? 

A's  time  :  B's  time  :  C's  time 

^  course    i  course    course    h  course  .  h  course 
••       7      ^      5i      •     6|     •       5*  6J     ' 

_II  +  I4  .    .    .  110  +  92 

••  TsT"  '  ^  '   1265   ' 

::     «r    :  /»  :    AW. 

::  25x53x115  :  8x154x115  :  202x14x53, 

::  i«>2,.^7S  •■  141.680  ::  149.884. 

.*.  B  arrives  first,  C  second,  and  A  last. 
ATi?/^.— Your  writing  is  good,  but  it  is  too  fine. 

Geometry. 

I.  Addle-Pated.— A  straight  line  is  drawn,  terminated  by 
one  of  the  sides  of  an  isosceles  triangle,  and  by  the  other  side 
produced,  and  bisected  by  the  base;  show  that  the  straight 


lines,  thus  intercepted  between  the  vertex  of  the  isosceles  triangle 
and  this  straight  line,  are  together  equal  to  the  two  equal  sides 
of  the  triangle.     {Potts.) 
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Let  ABC  be  an  isosceles  triangle,  and  let  the  straight  line 
DEF  be  drawn,  bisected  by  the  base  in  E,  meeting  AC  in  D, 
and  AB  produced  in  F. 

Then  tne  straight  lines  FA,  AD  shall  be  together  equal  to 
AB,  AC,  that  is,  BF  shall  be  equal  to  CD. 
Draw  D6  parallel  to  AB  (I.  31),  meeting  BC  in  G. 
/W:— In  the  triangles  FBE.  DGE^ 

zFEB=iiDEG,  (I.  15.) 
z.FBE=  ^DGE,  (I.  29.) 
And  side  FE=Side  D£,  (Hyp.) 
.-.  Side  BF=Side  DG.  (I.  26.) 
Again,  in  the  triangle  DGC, 

zDGC=zABC,  (I.  29.) 
AndzDCG=^ABC,  (I.  5.) 
.-.  L  DGC=  L  DCG,  (Ax.  3). 
Wherefore  side  DC = Side  DG,  (I.  6.) 
But  BF=DG  ; 
.-.  BF=DC.  (Ax.  3.)  Q.  E.  D. 

2.  Cricketari AN.— Given  the  base,  the  vertical  angle,  and 
the  radius  of  the  inscribed  circle  of  a  triangle,  construct   it. 


Ccnstructimu — Upon  the  given  base  AB  describe  a  segment 
of  a  circle,  containing  an  angle  equal  to  the  sum  of  the  vertical 
angle  and  half  its  supplement ;  (III.  33.) 

At  a  distance  from  AB  equal  to  the  given  radius  draw  a 
straight  line  parallel  to  AB,  and  meeting  the  arc  in  C  ; 
Join  AC,  BC; 

Make  the  angle  CAD  equal  to  the  angle  CAB,  and  the  angle 
CBE  equal  to  the  angle  CBA  ; 
Produce  BE  to  meet  AD  in  D  ; 
Then  ADB  shall  be  the  triangle  required. 
Draw  CF,   CG,  CH  perpendicular  to  AB,  AD,   BD    re- 
spectively. 

Proof, — Because  L  AC B= Vertical  angle  and  half  its  supple- 
ment, 

z  s  CAB,CBA=  Half  the  supplement  (I.  32.) 
And  their  equals,  L  s  DAC,  DBC  =  Half  the  supplement ; 
But  L  ACB=  L  s  CBE,  BEC  (I.  32.) 

=  z  s  CBE,  EAD,  ADE,  (I.  32.) 
That  is,  z  s  DBC,  DAC,  ADB  ; 
.-.  z  s  DBC,  DAC,  ADB = Vertical  angle  and  half  its  supple- 
meat, 

And  Z  s  DBC,  DAC  =  Half  the  supplement, 
.  *.  L  ADB = Vertical  angle. 
Again,  in  the  triangles  CAG,  CAF, 

zCAG=zCAF,  (Con.) 
zCGA=  zCFA,  (Ax.  9.) 
And  side  C  A  is  common  to  the  two  triangles, 
.-.  Side  CG  =  Side  CF  ;  (I.  26.) 
Similarly  it  can  be  proved  that  CH=CF  ; 
.-.  CF,  CG,  CH  are  equal. 
Wherefore  C  is  the  centre  of  the  inscribed  circle  (HI.  9.),  and 
ADB  is  the  required  triangle.  Q.  E.  F. 


Mensuration, 

1.  Kkudsen. — How  many  paving  stones,  each  of  them  a 
foot  long  and  ^  of  a  foot  wide,  will  be  required  for  pavin'g  a 
street  45  feet  Mride,  surrounding  a  square,  the  side  of  which  is 
225  feel? 

Area  of  street  33^(225 + 45)  ^  45  ^  4r  sq.  ft. 

=  (270  X  ifo)  sq.  ft.  =45,600  sq.  ft.  ; 
Area  of  each  stone = i  ft.  x  ^  ft.  =  ^  sq.  ft. ; 
.*.  No.  of  stones  required  =  48,600  -£-1^=12,150x15 

g  182,250.     Ans. 


2.  Trewerrv. — ^The  area  of  a  square  cricket-field  is  9  ac. 

3  ro.  8' 16  po.  A  running  path  of  the  uniform  width  of  3*9 
yards  is  constructed  close  to  the  boundary  of  the  field  at  a  cost 
of  4d.  per  square  yard,  and  the  remainder  of  the  field  is  laid 
down  in  tuif  at  a  cost  of  5s.  6d.  per  hundred  square  )*ards. 
Find  the  total  cost  of  preparing  the  field.  {Cambridge  Senior^ 
December,  1874.) 

9  ac.  3  ro.  8'i6po.  =  1,568*16  po. ; 

Side  of  fields  /^  1,568 '16  po.  =39*6  po. 
=  217*8  yds.  ; 
Area  of  path ={(2 17 '8 -3*9)  x  3*9  x  4}  sq.  yds. 
=  (2l3'9x  15-6)  sq.  yds ; 
=  3»336'84sq.  yds.; 

Cost      „        „      =523^s.  =1,112-285. 

^  3 
=;f 5512s.  3,\d.; 
Area  of  turfed  part  =  [{217*8  -  (3*9  x  2)}^  sq.  yds. 

=  210^  sq.  yds. =44.100  sq.  yds. ; 
Cost        ,,        ,,  =5s.  6d.  X44i  =  £i2i  5$.  6d. ; 

.  *.  Total  cost  of  preparing  the  field 

=;£^S5  I2S.  3A<r-  +  ;fi2i  5s.  6d. 
= £  176  17s.  9Ad.     Ans. 

3.  Jack  and  Jill. — A  closed  vessel  formed  of  metal,  i  inch 
thick,  whose  external  dimensions  are  8  ft.  3  in.,  7  ft.  5  in.,  and 

4  ft.  3  in.,  weighs  3  cwt.  I  qr.  8  lbs.    What  would  be  the  weight 
of  a  solid   mass  of  metal  of  the  same  dimensions?     (^Brook 

Solidity  of  vessel =[(8  ft.  3  in.  x  7  ft.  5  in.)-!- {8  ft.  3  in.  x 
(4  ft.  3  in.  -  2  in.)l  +  {(7  ft.  5  in.  -  2  in.)  x  (4  ft.  3  in.  -  2  in.)}]  x 

I  in.  X  2. 
=i;{(99x89)+(99X49)+(87X45)}x2]  cub.  in. 
=  {(8,81 1 -h  4,851 +4,263)  X  2}  cub.  in. 
=  (i7i925  X  2)  cub.  in.  =35,850  cub.  in.  ; 
Content  of  a  solid  mass  of  the  same  dimensions 
=8  ft.  3  m.  X  7  ft,  5  in.  x  4  ft.  3  in. 
=(99  X  89  X  51)  cub.  in.  =449,361  cub.  in. 
■  Cub.  in.     Cab.  in.       cwt.  qrt.    lbs. 
.*.  Z0^^  '•  449361  : :  3      I      8  :  Weight  of  solid  mass. 
5975  62        4 

898722   13 
2696166   28 


27860382  zi^ 
62 
5975)27860382(4662 
23900 


39603 
35850 

37538 
35850 

16882 
11950 

4932 

=4,662|SHlbs.  =  i66qrs.  14^ ^f  f  lbs. 
=  2  tons  I  cwt.  2  qrs.  i4i^H  ^bs.  Ans. 

Note. — Your  capital  letters  are  the  principal  defects  in  your 
writing. 

4.  H.  T. — ABC  is  a  triangle,  and  AD  is  the  perpendicular 
from  A  on  BC.  If  AD=  13  feet,  and  the  lengths  of  the  perpen- 
diculars from  D  on  AB  and  AC  be  5  feet  and  10*4  feet  respec- 
tively, find  the  sides  and  the  area  of  the  triangle,     {lodkunter,) 


88 


THE  PRACTICAL   TEACHER. 


[April,  1884. 


AE"=sAD»-DE» 

=  13^-5'" 
=  169-25 

=  144 

.   AE=:|2. 


AF»=AD»-DF» 
=  i^»-  10*4* 
=  169-  io8*i6 
=6084 
.-.  AF=7*8. 

The  triangle  ADB  is  right-angle,  and  DE  is  the  perpcndiculai 
on  Ihe  hypotenuse  AB, 

.-.  AExEB  =  DE» 
i2xEB=.s''=25 
.-.  EB=H. 
Similarly,  AF  x  FC  =  DF« 

7'8xFC  =  ioV=io8i6 
FC  =  io8-i6-r7  8=W. 


BD»=DE«+EB« 

DC'sDF'  +  FC 

=  5'  +  (W 

=  (V)»+(W)' 

=25+m 

=HP+*m^ 

=^w 

=H§r 

.-.  BD  =  H- 

=iV* 

.-.  DC=V. 

AB=rAE  +  EC 

AC=AF+FC 

=  (12  +  2^)  ft. 

=(V  +  W)ft. 

=  I4t^  ft. 

_  1 1 7  +  2C8  ^^ 

=  W  ft. 

BC=BD+DB 

=(M+V)ft. 

_65+2o8^^^ 

=yft. 

12 

=  2lUt. 

=  SV  ft.=V  ft. 

=  22 J  ft. 

Area  of  triangle  ABC  =  (riCx  Ar))-f  2  =  (V  x  V)  sq.  ft. 

=  iV*  sq.  ft.  =  i47i  sq.  It. 

S.  Nellie. — Find  the  area  of  the  surface  of  a  cube,  which 
contains  733.^26,753,859  cubic  inches. 

Side  of  cube  =  v'^733,626,753,859  cub.  in. 

733.626,753,859(9.019 

729 

90*  X  300=  2,430,000 
90x1x30=        2,700 


i»= 


2  432.701 

901"  X  300=243,540,500 
901x9x30=        243,270 

9*= 81 

24^,78^*65 1 


41626,753 


2,432,701 
2,194,052,859 

2,i94,052,85Q 


Surface  of  cube = Side-  x  6  =  (9,019  in.)"*  x  6 
=  81.342,361  sq.  in.  x6 
=  488.054,166  sq.  in.  Ans. 


Algebra, 

1.  II.  Bull,— Solve  : — 

N/2f^+  \/2.r-3  =  3. 
iv/2jr+  v/2.r-3  =  3 
V^2jr-3  =  3-  k12x 
2jr  -  3= 9  -  6  ^ZX  +  2X 
6s/2JC=12 
ij2X=2 

2jr=4 
,\x=2. 

Note, — You  will  notice  that  the  above  solution  is  simpler 
than  yours.  You  jnade  an  error  in  working  it,  or  you  would 
have  obtained  the  same  result. 


2.  H.  Dawson— .Solve :— 

.r  +  a    x-a 


0  =  1. 


x-a    x-ta    x^-a* 
x-¥a    x-a.     xf*     __ 

x-a    JT  +  a    x*-a^ 

(jr+«)  (jr  +  a)-(x-a)  (:r-fl)  +  jc2  =  jc«-a* 

x^  +  2ax  +  a^  -  {x^  -  2ax  +  a*)=  -a» 

x='  +  2a;r  +  fl»-:r2  +  2tfjr-a'=  -a' 

4ajr=  -a* 

4.r=  -a 

•   .r=-'' 
4 


3.  Wat  Tyler.— Find  the  value  of 


(a-b){a'c)(x-a)      {b-a){b'c){x-b\ 
I 


I 


.   {Todhunt^,) 


(a-/.)(a-f)(JP-fl)     (^-a)(^-f)(jr-^)      (r-a)  U-^)(jr-r) 
I  I.I 


{a'-b){a^c){X'a)    {a^b){b'C)(x-b)    {a-€)(b'-c)[x^c) 

^{b-c){x-b)(X'()-^{a-'C){X''a){x-c)-¥{a-b){x-'a)(x-b) 

{a-'b){a-c){b'c){X'-a){x'b){x^c) 

{b'c)[xf'-bx-cx+bc)-{fl-c){,x^-'ax-cx¥ac)'k-ia-b) 
{j^  —  ax  -  bx -k- ab) 

(a'b)(a-'C){b^c){x^a){x-^b){x-c) 


{a^b){a-c){b'C){x^a){x-b){x-'C) 
(^b-d^C'irac^-ay^-h'c-bc^ 

{a'b){a-c){b-c) 

= TT-. V    Ans. 

[x-d\Kx-b){x-n 

Note, — Your  writing  \%  Pretty  goody  but  it  is  too  thick. 

4.  J.  Wilson.— The  hold  of  a  vessel  partly  full  of  water 
(which  is  uniformly  increased  by  a  leak)  is  furnished  with  two 
pumps  worked  by  A  and  B,  of  whom  A  takes  3  strokes  to  B's 
two,  but  four  of  c's  are  equal  to  five  of  A*s.  Now  B  works  for 
the  time  in  which  A  alone  could  have  emptied  the  hold.  A 
then  pumps  out  the  remainder,  and  the  hold  is  cleared  in  13 
hrs.  20  mm.  Had  they  worked  together  the  hold  would  have 
been  emptied  in  3  hrs.  45  min.,  and  A  would  have  pumped  out 
100  gallons  more  than  he  did.  Required  the  quantity  of  water 
in  the  hold  at  first,  and  the  hdrary  influx  at  the  leak.     ( Wood). 

Let  jr=No.  of  gals,  pumped  out  by  A  in  an  hour. 

Then,  JTX— 5  or  ^^= No.  of  gals.      ,,  „      B    ,,      „ 

And  let^=  „  „    in  hold  at  first, 

Also  ,,  z= horary  influx  at  the  leak  in  gals.  ; 

.  •.  _Z..=No.  of  hours  in  which  A  alone  could  have  emptied  the 


hold. 


.-.  (I)  (^^iri)  +  -^(»3i  -^^-J=.r+(-xi3l)  ^ 

(2)  (.r  +  55^x3j=j'  +  (£X3j) 

(3)  •^(i3i--'^.)  =  (-'X3i)-ioo 

to 


\ 


) 


6U-S) 


(2) 


_|.40-y_   xy  .y^40g 
3       ^--  3 

^{x-z)    ^^   I        I 

-:^=8oji:-6v-8o5. 
x  —  z 


(4). 


6  4 

8'    ^-     4 


(5). 


(3)   ^ 


100 


55jf- 8^^-303=0. 
40jc_  xy  ^\ix_ 
3      -f-5      4 

-J^=l5f.4ar_j^ 
x-z      4        3 
xy  ^llSr+1200      ^^j^ 


x-c 


12 


From  (4)  and  (6)  ; 

...  8ar-6r-8os  =  ii5l±I?«» 


12 


96OX -  72^ - 960c  =  II 5Jf  +  1 200 
845X -  72^ -  9602=  1200 \ 

(5)   55^-  ?r-  3os=   0/ 
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S45X  -  7a>  -  9601  s  1200  \ 

495  X  -  ^2y  -  2701  =r       o  j 

35ac  -690SSI200 

35X-69SSI20 

845Jr-    72^-9609=31200 

55X-     8^-   30«=      o 

%A^-  72y- 9602 -1200 

i76ac-256y-96o«ag      o/ 

-9lSar+l84y  =1200 

.    -,-915^+1200 


184 


(6) 


xy 


_ll5jr-f  1200 


Jri915jr-f- 1200) 

184  _.H5jr-H200 

y^3SX-I20  12 

9i5j:^-H2oay 

8  ii5jr-H200 

69jr-35jr+i2o""         12 

3 

3(9i5jt^-f  I200jr)^us^+i200 

8(34J^+i20)  12 

2745jr*+36ooLr  _  1 J  5£+J  200 

2(34T+  I20)~  3 

823SJr'  +  io8oox= ( 1 1 5x  +  1200)  (68j:  +  240) 

=  7820*^  +  logaoour 
+  288000 
4154;'  -  98400x^288000 

^a_  196805  _.,y^^ 

83 

^_1968Qr  ^^,||o^a-^^yo.j.9682S6oo 

4780800 + 96825600 

83» 
_ 101606400 

±  10080  •♦•9»40 
83 

•'•  ■y=24o,  or- yy. 

The  minus  value  is  inapplicable. 


_35jf-i20 


?i5f+|aoo 

184 
,(915x240)  + 1200 

,219600+1200 

,220800 

5:120a 

.*.  Quantity  of  water  In  hold  at  firsts  1200  gals. 
Horary  influx  at  the  leak=  120  gals. 

5*  Verax  II. — In  how  many  ways  can  a  bill  of  £1  9s.  be 
paid  in  aorins  and  half-crowns  ?    {Hambiin  Smith.) 
Let  ;r:=No.  of  florins, 
And  „   y=^     „      half-croi^iis ; 

Then,  2x+S=29 


2  2 

•   — s8-sy 


The  integral  values  ofy  that  give  integral  values  of  jr,  are 
.     jr=  2,  then  jr=i2, 
ysz   6,      „     Jr=    7, 
and>f=io,     „     x=2; 
/.  There  are  3  ways,  vi«,, 

12  florins  and    2  halfcrowns, 

7         >»  6        „        , 

and  2         ..  IP        „        . 

AW/,-*Wh«ncvcr  possible,  give  the  answers  to  your  queries. 


6.  Denny,  Leamington. — A  person  with  a  capital  of  jfa,  for 
which  he  receives  interest  at  r  per  cent,,  spends  every  year  ;^^, 
which  is  more  than  his  original  income.  Find  in  how  many 
years  he  will  be  ruined. 

£x, — If  a =1000,  r=5,  ^=90,  show  that  he  will  be  ruined 
before  the  end  of  the  17th  year,  having  given 

log  2=  -3010300,  log  3=  •477>2I3, 
log  7  =  '8450980.     (  Todhunt^r.) 

The  present  value  of  an  annuity  of  £b  per  year  is  — o  _  -      ; 

it  is  obvious  that  the  man  is  ruined  if  this  is  greater  than  a,  that 
is,  if  ^(i  -  R",*)  is  greater  than  a  (R  -  i).  In  this  case,  ^=90, 
^^Wt  a  =1000  ;  thus  the  man  will  be  ruined  if 

90(1  -  R-«)  is  greater  than  1000  (H  -  Oi 
that  is,  if  9(1  -  R-n)  is  greater  than  5^ 
ifi"R-»        .,  „        I, 

that  is,  if  R~«  is  less  than        %  ; 

We  have  then  to  show  that  j^^  is  less  than  I  +  {,  that  is,  that 
R"  is  greater  than  {,  when  » =  17. 

Log  R^7=iy  log  R=i7  log  il  =  i7(log  21  -log  20) 
=  i7(log  7  +  log  3- I -log  2) 
=  I7(  845098+  -4771213  -  I  -  -30103) 
=  i7x  '0211893 
=  -3602181  ; 
log|-log9-log4  =  2  log  3-2  log  2 
=  (•4771213  X  2)  -  (-30103  X  2) 
=  -9542426-  -6o2oi6 
=  -3521826; 

.'.  He  will  be  ruined  before  the  end  of  the  17th  year. 

7.  Subscriber. — The  sum  of  ;f  15,050  is  divided  between  A 
and  B.  A's  money  is  invested  in  the  3  per  cents,  at  a  certain 
price  ;  B*s  money,  which  exactly  equals  As  amount  of  stock,  is 
also  invested  in  the  3  per  cents,  when  the  price  has  risen  ;^3, 
and  B's  annual  income  is  ^^87  los.  more  than  A's.  Find  each 
investment.     {Coimso,) 

Let  jr=A's  money, 
and    %»  y=  price  of  stock  ; 

Then,   (I)  15^=15,050-0: 


(2)  3^i252fi^-')=87* 
V  y+z      yf 


(I)        loot  =  1 5,050^ -xy 
^Otpy  -  xy  -  xiy 


(2)3{i-5: 


^7+3) 


+  3)}=ij. 


(1)  xy«=i5,o5q>f-ioar  1 

(2)  6(i505qy-jr|r-Ay-3jf)  =  i7s;y(>'  +  3)     J 

90,3oqy-  I2jc^-  i8;p=i75y»+ «5;' 

89*77Sr-  i2(i5»oSoy-  100*)-  i8j:=i7SLr' 
89,775LK-  i8o,6oqy+  i,20ox-  i8jr=  175^ 

I,i82jc  -  90,825]^=  i7Sr" 

From  (I)  x«i5252r 
^+100 
.-.     'SoSQyxii82 
^+100 


Dividing  by 


} 


86x1182 


-5i9=>^ 


175;'      J  ^  +  100 

101,652  -  5i9y  -  5i,9oo=r'  + 100^ 
>'^  +  6i9j/=49,752 
>'»  +  6i9>'+(«i*)'=49,752  +  *'V'"'^ 

=  '??oo8  +  383161  _  ftisiftj 

4  ^ 

>=  ±  7|a  -  4«  »=  72,  or -691. 

The  minus  value  is  inapplicable. 

350      18 
x='5o5qy^//Mx7/^ 

>'+ioo  ///  — -2 — 

B  s  mve5tment=^6,3oo. 


And  A's 


»> 


=  ;tl5.0SO";i"6,3CO 

=  /8,7';o. 


Note.--^  The  Teachers*  Prayer  Book,'  published  by  Messrs. 
Eyre  and  Spottiswoode. 
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8.  Yelserp. — A  set  out  to  walk  from  London  to  Rugby,  and 
B  at  the  same  time  from  Rugby  to  London,  a  distance  of  84 
miles,  and  A  reached  Rugby  9  hours,  and  B  reached  London  16 
hours,  after  they  met  on  the  road.  Find  in  what  time  each  per- 
formed the  journey,  and  their  rates  of  walking,  supposed  uni- 
form. 

Let  jr= A's  rate  per  hour  in  miles. 

And    „  yT=W%'       .,        „        „        ; 

Then,  (i)    Qlt -I- 16^=84 

(2)    t'^^^~ 

y     •* 

(0  i6y=84-9x 

"^        16 
(2)  9x»=i6y 

_70S6-i5i2ji-f-8iJ»r» 

*  16 

I44jr»=7056-  I5i2jr+8ijc* 
634:»+ 1512^=7056 
jr'  +  24j:=ii2 
jf"  +  24*  +  ( 12)'=  1 12  + 144 
=  256 

X+X2sz±l6 

jr=±i6-  12 
.\  xss4^  or-a8. 

The  minus  value  b  inapplicable. 

84-9r_84-_36 

.*.  A*s  rate  of  walking  per  hour =4  miles  \ 
B's  „  „  =3    „     J 

A  performed  the  journey  in  ^  hours =21  hours  \ 

B  M       »      V   M  =28  „   ; 

Ai?/^.— About  90  per  cent. 


9.  C.  C. — Solve  : — 

jc+2^-l-3*=i4l 

3jr+4f +5«=26  I  {AfatricuiaHcn.) 
4X  +  3y  +  2«=l6  j 

Although  three  equations  are  given,  there  are  in  reality  only 
two,  as  anv  one  of  them  can  be  formed  from  the  other  two,  and 
therefore  the  equations  are  indeterminate. 

Thus,  adding  (i)  and  (3), 

x-\-  y+  £=  6 

2J:  +  2>-H2«=12l 

1=14  f 

(2) 


(I)     ar+2K+ 


(I) 


3jr-f4y-hS«=26 

+  2r-l-3«=l4\ 
+  y^   «=   6/ 


X 
X 


y+2M=  8 

2 

The  positive  integral  values  of  y,  that  give  positive  integral 
values  of  x,  are 

(0^=2,  then  2=3; 
(2)>'=4.    n     «=2; 

C3)>'=6.    M     «=i; 

x+y+g=6, 
From  (i)  ,  x=: 
n     (2)  ,  x: 
i>      (3)  .  ^'• 
.'.  The  positive  integral  values  are  : — 


•=-iJ 


X=I,^  =  2,  «  =  3, 
And  jc=o,jy=4,  f=2. 


General. 

I.  G.  Nblian. — *  Ellen  or  nu,*  in  apposition  to  *wAam,'  ob- 
ject of '  /ikn.^  '  She  does  not  know  whom  she  likes  the  better 
of  the  two,  KUen  or  me.' 

s.  J.  R.  Roberts. — No  Latin  author  is  specified  for  Q.  S. 
eiammation.  See  last  year's  questions  to  judge  of  their  diffi- 
culty. 


3.  Candidate. — We  repeat  what  we  have  said  several  times, 
that  no  religious  knowledge  examination  paper  is  set  in  July  by 
the  Education  Department.  But  each  college  has  its  own  ar- 
rangement as  to  tnis  subject,  the  particulars  of  which  may  be 
obtained  with  the  terms  of  admission.  Some  papers  of  the 
Church  colleges  are  published  by  the  National  Society. 

4*  Ps.rrRrrOR's  writing  would  pass,  but  his  large  hand  is 
evidently  '  unstudied.'  As  to  the  Latin,  see  answer  given 
above  (2). 

5-  Emperor  might  get  some  help  from  Tancoch^s  '  England,' 
from  1765  to  1820;  and  Brownings  'Modern  England,'  from 
1820  to  1874.  Both  are  included  in  '  Epochs  of  English  Hl«;- 
tory,*  published  by  Longmans  (Qd.  each).  '  The  History  of  our 
Own  Times,'  hy  Justin  AfCarihy^  is  a  much  larger  work. 

6.  Y  Wyddfa  will  perhaps  find  some  help  in  Dr,  MorelTs 
*  Practical  Introduction  to  English  Composition,'  published  by 
Stewart.  But  the  language  must  be  known  before  it  can  be  used. 

7.  Welshman  will  be  admitted  to  a  '  Church  college '  not^ 
the  ground  of  passing  the  Scripture  examination  only.  There 
are  personal  qualifications  respecting  health,  etc.,  which  he 
should  ascertain  by  obtaining  the  terms  of  admission  from  the 
principal. 

8.  Cymro  Dewr.— About  eighty  per  cent.  The  writing  is 
evenly  good. 

9.  Tom. — You  will  find  the  solution  of  your  query  in  our 
issue  for  June,  1882. 

10.  Georgius. — (i)  Arrange  the  multiplicand,  multiplier,  and 
product  according  to  descending  powers  of  a  or  x,  or  as  the  case 
may  be.  (2)  We  believe  your  writing  would  obt&in  full  marks 
at  an  examination. 

1 1.  Carlo. — The  solution  of  your  query  appeared  in  our  issue 
for  June,  1882. 

12.  Alpha. — Can  any  reader  of  the  P.  T.  give  me  the  name, 
publisher,  and  price  of  any  dictionary  or  other  work  that  will 
render  me  ani 
•Ane 
Intermediate  Arts'  Examination  of  London  University  i 

13.  Wallace. — ^The  Syllabus  of  the  Certificate  Examination 
for  1884  was  published  in  the  Schoolmaster  of  December  22nd, 
1883. 

14.  'Cicero,'  'Ralpho,* 'Collegian,'  and  others  whose 
queries  arrived  too  late  for  the  last  issue,  would  nevertheless  find 
answers  in  the  replies  given  to  several  inquirers.  In  addition  to  the 
Epochs  in  English  History,  and  Justin  McCarthy's  *  History  of 
our  own  Times,'  we  may  name  Mochenzit^s  'History  of  the  19th 
Century.'  The  summary  published  by  the  Times  is  a  useful 
chronological  record.  Candidates  must  confine  themselves  to 
one  notation  in  writing  music,  but  for  the  singing  test  either  may 
be  used.    The  exercises  are  distinct. 

15.  WiGTONiAN  writes  small  hand  legibly,  bat,  like  many 
others,  has  neglected  to  study  the  forms  of  letters  for  large  hand. 
Parsing  is  called  functional  because  words  are  thereby  classified 
according  to  the  function  (or  office)  of  each  in  a  sentence  :  e»g^^ 
nanus  are  nouns,  etc. 

16.  F.  G.  H.  writes  firmly  but  not  evenly.  The  Scripture 
questions  aro  the  same  in  many  Church  Training  Colleges: 
enquire  of  the  National  Society,  Westminster.  The  English 
Constitution,  etc.,  by  Sheldon  Amos,  may  be  useful.  For  this 
and  English  Dictionaries,  see  advertisements. 

17.  Desirous  may  select  any  80  lines,  according  to  the  taste 
of  the  P.  T.    But  let  it  6e  poetry,  and  not  mere  rhyme. 

18.  A.  T.  may  have  seen  the  statement  repeatedly  made  that 
the  marks  assigned  to  each  subject  are  not  now  published  as  for- 
merly.   Writing  lacks  freedom  ;  not  more  than  sixty  per  cent. 

19.  E.  H.  G.  must  also  study  his  capitals;  looped  letteis 
should  not  exceed  them  in  height.     Perhaps  seventy. 

20.  R.  R.  F. — '  Unseen '  passages  in  Latin  and  French. 
Marks  not  known. 

21.  Czech  should  get  Morris  or  Daniel  (Part  III.).  These 
grammars  have  been  named  before. 
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22.  Nicker,  after  having  obtained  his  parchment  certificate,  is 
technically  '  free ';  but  if  he  has  bonnd  himself  by  any  implied 
engagement  to  continue  his  services,  he  will  remember  that  a 
tester  should  be  the  most  honourable  of  men. 

23.  G.  H.  A.  Taylor  —The  Code  (Art.  68)  prescribes  an 
iBtmal  of  two  years  for  *  re-examination  *  in  order  to  raise  your 
certificate.    Nullah'' s  *  Time  and  Tune  *  will  serve  your  purpose. 

24.  D.  M.  H.  is  right  in  supposing  that '  Mulhauser*s  System 
of  Writing '  is  out  of  print.  Canon  Richson,  of  Manchester,  has 
pttblisbed  some  valuable  sheets,  etc.,  on  this  subject. 

25.  Literature  wi  1  find  the  Clarendon  Press  edition  of 
Shakespeare's  Richard  II.,  and  Lewis's  edition  of  Bacon's  Essays, 
rafBcient  Dr.  Abbott  has  also  annotated  the  Essays  (two  vols., 
Longmans). 

26.  Cottonopolis. — The  Q.S.  Examination  has  reference  to 
admission  for  the  next  year's  course  at  the  College.  It  does 
oot  stand  good  for  any  subsequent  year.  But  you  may  sit  in 
successive  years  until  you  reach  the  top  of  the  list,  if  you 
desire  to  do  so.    Your  smallhand  must  be  more  regular. 

27.  RoGO.— James'  book  or  James's  book ;  both  forms  are 
used  in  writing.  For  Scripture  questions  write  to  the  Secretary, 
National  Society,  Westminster. 

2S.  J.  F.  M.  BRYN.-^We  know  of  no  such  work. 

29.  El  Tbb. — Custom-House  officers  if  on  duty  at  night,  are 
off  duty  during  the  day.  With  a  few  special  exceptions,  they 
leoeive  no  extra  pay. 

JO.  SoLiciTOB. — (a)  *  Draw  near  and  listen  to  the  decision  of 

oor  conndl: — In  order  that  the  blood  of  those   whom    this 

eoontry  hath  bred  may  not  be  made  to  stain  the  ground ;  and 

becanae  we  hate  the  sight  of  wounds  received  in  dvil  strife 

between  neighbours ;  and  because  we  think  it  is  only  pride 

vhich  springs  from  ambition,  and  envy  of  ourselves  and  each 

other  that  hath  stirred  you  up  to  disturb  the  quiet  of  our  realm — 

1  quiet  so  lately  securra  that  if  now  rudely  broken  by  the  clash 

of  anns,  and  aU  the  sounds  and  circumstances  of  war,  the  peace 

of  the  kingdom  might  be  completely  destroyed,  and  the  country 

ddaged  with  bloM, — ^we  therefore  banish  you  from  the  realm,' 

etc. 

(Q  No ;  we  cannot  afford  the  spacei  especially  as  text-books, 
Mly  annotated  and  published  at  so  cheap  a  rate,  can  be 
ptocnred  for  the  purpose. 


31.  Pupil  Teacher.— Your  query  was  fully  solved  in  our 
last  issue,  and  an  explanation  given  of  scales  of  notation.  See 
No.  3  in  Algebra. 

32.  M.  D. — The  solution  of  your  query  appeared  in  our  issue 
for  May,  1882. 

33.  J.  Heavy  Hand. — (a)  Your  writing  is  uneven,  and  many 
of  the  letters  are  incorrectly  formed,  the  capitals  in  severu 
places  being  poor.  It  is.  however,  bold  and  round,  and  with 
daily  practice  m  a  good  copy  book,  will  soon  be  a  good  hand. 

{b)  ^—distinguishing  adj.,  limiting  *fcuf  minutes ^^  considered 
as  a  whole. 

few — a  common  noun,  neut.,  sing.,  obj.,  gov.  by  'have.' 
a  few = some,  or  *  a  few  *  s  a  num  oer. 

minutes — com.  noun,  pi.,  neut.,  obj,,  gov.  by  *of'  under- 
stood. 

ntf/lr^ffM—adj.  of  quality,  qualifying  'you,*  or  person 
understood. 

34.  Young  Grammarian.— 

Darkined—i^i  part,  of  *  to  darken,'  referring  to  '  Arch- 

angeL* 
/tf— adv.  of  manner,  modg.  '  darkened.' 
oAmv— prep.,  showing  reL  between  '  them '  and  *  shone.' 
waiting — pres,  part,  of  'to  wait,'  refe.  to  'brows.' 
rtfvfii^— abs.  noun,  neut.,  sing.,  3ra,  obj.,  gov.  by  'for,' 

understood. 
cruel— zA],  of  quality, 'qual.  •  eye.' 
eye — com.  noon,  neut.,  sing.,  3rd,  nom.  to  'was  crueL* 
rof/— irreg.  trans,  verb,  act.,  ind.,  past.,  3rd,  agreeing  with 

its  nom.  *  it '  understood. 
rather— 9Ay,  of  deg.,  modg.  'should  sav,'  in  the  sentence '  J 

should  rather  say  they  were  thi  ffllowers,* 
ybr— adv.  of  d^.,  mod.  'other.' 
athn^-iiidtt  a<Q.,  qual.  '  beings '  understood. 
once — adv.  of  time,  modg.  'bdeld.' 
beh^ld—^sAi  part,  of '  to  behold,'  refg.  to  '  fellows.' 

(The  clause  mav  be  thus  expanded:  They  were  far  other 
(entirely  different)  beings  once,  when  they  were  beheld  in  bliss.) 

condemned— '^i  part,  of '  to  condemn,'  refg.  '  to  fellows.' 
yS^r— prep.,  showing  rein,  between  'ever'  and  'condemned.' 
A^rr— adv.  used  as  com.  noun,  neut.,  sing.,  3rd,  obj.,  gov. 

by  •  for.' 
iMzcr— adv.  of  time,  modg.  '  condemned.' 


Sentence. 

Kind  of 
Sent. 

Connec- 
tive. 

Subject. 

Pre- 
dicate. 

Object. 

Extension 
OF  Pred. 

(a)  Darkened  so,  yet    shone 
above  them  all  the  Arch- 
angel. 

Princ. 
Sent. 

The  Aich- 
aagel,  dar- 
kened so 

shone 

yet  (time) 

above  them  all 

(manner) 

(b)  but  his  face  deep  scars  of 
thunder  had  intrenched 

Princ. 
Sent,  ad- 
versative 

to  (a) 

but 

deep  scars 
of  thunder 

had 
intrenched 

his  face 

• 

{c)  and  care  sat  on  his  faded 
cheek 

Princ. 

Sent. 

co-ord.to(^) 

and 

care 

sat 

on  his  faded 
cheek  (place) 

(/)  but  under  brows  of  daunt- 
less courage   and    con- 
siderate  pride    waiting 
revenge 

• 

Princ. 
Sent,  ad- 
versative 

to(r) 

but 

[it] 

[sat] 

under  brows  of 
dauntless  cou- 
rage and  con- 
siderate pride, 
waiting  revenge 
(place). 

{e)  cruel  his  eye 

Princ. 
Sent. 

•  his  eye 

[was]  cruel 

(/)  but  cast  signs  of  remorse 
and  passions  to  behold 
the  fellows  of  his  crime, 
the  followers  rather  (far 
other   once   beheld    in 
bliss)     condemned    for 
ever  now  to  have  their 
lot  in  pain. 

Princ 
Sent,  ad- 
versative 

to  (/.) 

but 

• 

Pt] 

cast 

signs  of  re- 
morse and 
passions 

to  behold  the 
fellows  of  his 
crime,  the  fol- 
lowers rather, 
(far  other  once 
beheld  in  bliss) 
condemned  for 

ever  now  to 
have  their  lot  in 

pain  (reason) 
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35.  A  Constant  Reader.— The  only  difficalty  in  the  tine 
vou  require  to  be  parsed  is  in  the  word  '  wreck,  which  may 
be  taken  in  several  ways.  If  there  is  a  dash  between  vtsstl  and 
wrecks  then  the  latter  word  is  objective  case,  in  apposition  with 
vessel.  If  not,  then  the  sentence  may  be  considered  elliptical, 
and  the  ellipsis  supplied  thus :  Drive  the  vessel  till  sht  becomes  a 
wreck,  or,  Drive  the  vessel  which  is  a  wreck.  Then  wreck  would 
be  nominative  cas&  after  becomes  or  is. 

36.  Vesuvius. — At  the  fopt  of  (Mt.)  Vesuvius  the  country  is 
the  Bnest  and  the  best -cultivated  that  can  be  found  in  the 
kingdom  of  Naples,  that  is  to  say,  in  the  country  of  Europe, 
(which  is)  the  most  favoured  of  heaven.  The  celebrated  vine 
whose  wine  is  called  Lticryma  Christie  b  found  in  this  {^ce, 
and  quite  close  to  (beside)  the  lands  devastated  by  the  lava. 
One  would  say  that  nature  has  made  a  last  effort  in  this  place 
adjoining  the  volcano,  and  has  robed  (adorned)  herself  in  her 
most  beautiful  ^fts  before  perifthing.  As  one  rises,  one  dis- 
covers, on  tunung  round,  Naples  and  the  admirable  country 
which  surrounds  it.  There  the  splendour  of  creation  is  dimin- 
ished by  degrees  as  far  as  (until  we  reach)  the  land  (region)  of 
cinder  and  of  smoke,  which  announces  (indicates)  beforenand  the 
approach  to^  the  volcano.  The  lavas  of  preceding  years  trace  on 
the  soil  their  broad  and  black  furrow,  and  all  is  bare  (barren) 
around  them.  At  a  certain  elevation  (the)  birds  do  not  (no 
longer)  fly  ;  at  another,  plants  become  very  rare.  Then  the  Very 
insects  no  longer  find  anvthing  to  subsist  (upon)  in  this  bumt-up 
nature.  At  length  all  mat  has  life  disappears ;  you  enter  the 
empire  of  death,  and  the  dnder  of  this  pulverised  land  alone 
rolls  under  your  badly-stayed  (unsteady)  feet.  Never  does  the 
shei>herd  nor  the  herdsman  lead  to  this  spot  (place)  either  his 
(their)  sheep  or  his  herds  (cattle).  [This  translation  is  nearly 
literal,  as  desired.] 

'37.  Portland. — Writing  lacks  care  and  firmness;  about 
sixty  per  cent. 

38.  CiCSAR.— See  answer  to  Cicero  and  others  (14). 

39.  Leo  can  gain  little  firom  books.  There  must  be  the 
actual  training  of  the  voice.  Elocution  cannot  be  secured  by 
rules  merely,  although  these  may  be  suggestive. 

40.  EiFiONPAB.--*  The  Science  and  Art  of  Teaching/  National 
Society.    Writing  fairly  uniform ;  about  seventy-five  per  cent 

41.  Edwal. — The  books  named  will  suffice  if  mastered. 

42.  READBR.-^In  England  students  in  training  are  resident, 
but  not  in  Scotland.    There  arc  no  '  day-pupils.' 

43.  COMPO. — The  marks  assigned  to  the  several  subjects  are 
not  kno^n.  A  science,  a  language,  and  drawing,  each  adds  to 
the  marks  to  lift  a  candidate  towards  the  top  of  the  list. 

44.  Anxious  Onk  can  obtain  a  Colonial  Certificate  only  m 
the  colony  itself.  Study  the  formation  of  capitads ;  you  may 
obtain  sixty  per  cent. 

45.  Revilo  Nylewell.— *  Power  of  pen  *  certamly,  and  very 
regular ;  but  the  style  is  not  the  best,  and  would  fall  short  of  *  fiifl 
marks.' 

46.  E.  S.  W. — Could  you  not  rule  three  lines  in  the  margin 
foi  the  three  odd  days?  Entries  might  be  inserted  with  care  in 
the  Summary.  The  new  Registers  will  begin  on  Thursday, 
May  1st.  It  would  be  better  to  paste  on  a  stip  in  the  old 
Register  than  end  the  year  with  three  days  in  the  new. 

47.  Thomas  Cartwright.— ^'ii/^kV  *  Psychology,'  12s.  6d. 
(Longmans).     Many  thanks  for  information. 

[Any  subscriber  to  the  Practical  Teacher  having  Vol.  I. 
to  dispose  of  (bound  or  unbound),  please  address — *  J.  A.,  116, 
Chapman  Street,  Great  Grimsby.'] 

*i»*  Several  queries  are  unavoidably  crowdid  out* 

0 


fiell  and  Sons— 

The  Romance  of  the  Coast     By  P.  Runciman. 

Great  Englishwomen. 

The  Light  of  Truth  and  other  Parables  from  Nature.    By 

Mrs.  Alfred  Gatty. 
Enunciation  of  Propositions  in  Geometrical  Conic  Sections. 

By  W.  H  Besant,  M.A.,  D.Sc,  F.R.S. 
Formulae  and  Equations.    By  Rev.  T.  W.  OpeaibaWi  M.A. 


Blaolde  and  Son— 

Blackie's  Graded  Readers,  Primen,  Parts.  I  «nd  IL|  and  Com- 
plete, and  Standards  I.  to  VI. 

Blackie's  Comprehensive  Readers,  Primers,  and  Standards  L 
toVL 

Blackie's  Geographical  Readers.     Nos.  i  and  2. 

Ohambera  (W.  and  ID- 
Chambers'  Historical  Reader.     Book  H. 

Ghrant  and  Co.— 
How  to  Manage  Schools.     By  H.  Major,  B.A  ,  B.Sc, 

Heywood  (John)— 

John  Heywood's  Infant  Primer. 

Hodder  and  Stoufifhton— 

Capital  for  Working  Boys.     By  J.  E.  McConaughty. 

iBbister  (W.X  lilmited- 
The  New  London  Readers.     No.  6. 

Johnston  (A.)— 
Johnston's  Standard  Diagrams  of  Physiography.    Nos.  i  and  a 

on  rollers. 
Johnston's  Pictures  for  Schools.     Fruit-trees :  Apple,  Cherry, 

Pear,  Date,  Plam,  Orange. 

Ledsham  (J.  B.)— 

Ledsham's  Essay  Cards.     By  E.  Noble. 

Notes   on  Commercial  Geography.      By  the    Rev.   L.  C 

Casartelli,  M.A. 
Varied  Occupation  Cards  for  Infant  Classes. 

Lettfli,  Son,  and  Ck>.— 

Letts's  Illustrated  Household  Magazine.    Part  XIII.    March. 

Lewis  (H.  K.H 
A  Comprehensive  Manual  of  Elementary  Knowledge.    By  J 
Oberlin  Harris,  M.A. 

Longmans  and  Ck>.— 

Lays  of  Ancient  Rome.     (Annotated.) 

Longman's  Magazine.    March. 

Swift's  Gullivers  Travels.     ''Longman's  Modem  Series. 

Maomillaii  and  Gk>.— 
The  English  Illustrated  Magazine  (March). 

MofGeitt  and  Paiire— 
Notes  on  School  Management.    By  G.  Collins. 

Morris  (John),  Ohioago— 
Opinions  of  the  American  Press  on  Mr.  Henry  Irving  and  Misi 
Ellen  Terry. 

Nelson  (T.)  and  Sona- 

Handy  R^pter  of  Daily  Attendance  and  Fees. 
The  New  Royal  Readers.    No.  3. 

Bimpkin,  Marshall,  and  Oo.— 

A  Summary  of  English  History.     By  L.  G.  Burt. 
Chemical  Tables  for  Elementary  Students.     By  Wm.  Joel 
Kemp. 

SmiUi,  mder,  fmd  Ck>.— 

The  Cornhill  Magazine  for  March. 

Swan  Sonnensohein  and  Ck>.-- 

The  Naturalist's  World.    January,  February,  and  March. 

Bystematio  Bible  Teanhing  Oo.— 

The  Gospel  Manual,  Grade  HI. 
The  Educational  Supply  Aaaooiation— 

Robinson  Crusoe. 

1st,  2nd,  and  3rd  Standard  Spelling  Books.      By  G.   T. 

Taylor. 
The  Edipse  Test  Cards.     Standards  II.  to  VII. 
The  Holbom  Atlas. 

The  National  Society— 
Shakspeare's  Plays  for  Schools.    King  Richard  II.  and  King 
Henry  V.    By  C.  M.  Yonge, 

Ward,  liook,  and  Ck>.— 
The  Universal  Instructor.    Pwt  XLI. 

Williams  and  Norgat^- 

The  Child's  First  German  Course. .  Bv  E.  SchilueL 
A  German  Preparatory  Course.    By  E.  Schuud. 
German  Conversational  Questiona.    By  &  ScfaiofcL 
Genmud  Method.    By  B,  ScbinscU 
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To  SnbfOKflwrB.— The  Praetkal  Teaeher  is  pub^ 
lishcd  on  the  2Sth  of  every  month.  Price  6d. ;  po«t 
free,  7jd  ;  sent  post  free,  three  months  for  is.  iid. ; 
six  months,  3s.  9d  ;  a  year,  7s.  ^d 

P,  O.  Orders  should  be  made  payable  at  Chitf  Office, 

Subscribers  not  receiving  their  copies  regularly  are 
respectfully  requested  to  write  to  the  Publisher. 

It  wonldBfcve  time  and  expense  if  eubsaiben 
when  lemittiiig  would  etate  exactly  what  nmnben 
thqrwidi  to  be  leni    

To  Oorreepoiidenta. — All  literary  communications 
should  be  addressed.  The  Editor  or  the  Prac- 
tical Teacher,  I^lgrim  Street,  Ludgate  Hill, 
London,  £.C. 
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flboold  ttaerefbre  cetafai  copies. 
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Approved,  prefaidy  advertisements  will  be  inserted 
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20  words  or  under     

Above  20  words  and  under  32  words 

32  words  and  under  64  words        ...        ,. 

For  every  additional  10  words       


3 

4 

5 
I 


o 
o 
o 
o 


Teachers  Advertising  for  Situations. 

s. 

t «  •  • « •        -* 

• « •  •  •  •        \0 


20  words  or  under    

For  every  additional  10  words 
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o 
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4  guineas. 

5  guineas. 
5  guineas. 
5  guineas. 


For  an  ordin&ry  page 

For  page  focmg  matter  

For  2nd  page  of  wrapper       

For  3rd  page  of  wrapper        

For  the  page  opposite  the  3rd  page  of 

wrapper  5  guineas. 

For  the  4th  (back)  page  of  wrapper  ...    6  guineas. 

Partt  of  a  pag«  are  charged  at  a  afightiy  higher  rate.— >Spe€ial  quotationi 

will  be  given  for  a  teriet. 
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IQplairiciiIaiion  iPints^ 

By  Henry  A.  Reatchlous,  M.A..  (Lond.),  B.Sc, 

Wksiminster  TrainiMg  College, 

Ib  this  and  subsequent  papers  we  propose  to  give 
some  help  and  instruction  to  students  reading  for  the 
matriculation  examination  of  the  University  of  London. 
Though  the  standard  is  believed  to  be  fully  maintained, 
this  examination  has  lost  none  of  its  popularity.  We 
leara  from  the  calendars  that  about  1,600  candidates 
are  examined  annually,  of  whom  about  one-half  are 
Tejected.  It  appears,  however,  that  some  subjects 
are  more  fatal  than  the  rest :  thus,  taking  the  average 
of  six  examinations,  35  per  cent,  failed  in  L^tin,  26 
per  cent  in  Greek,  16  per  cent,  in  French,  8  per 
cent  in  German,  23  per  cent  in  mathematics,  13  per 
cent  in  English,  27  per  cent  in  natural  philosophy, 
and  13  per  cent,  in  chemistry.  These  figures  are  only 
avoages,  and  may  not  hold  good  for  the  next  exami- 
nation, but  they  are  instructive.  It  is  plain  there  are 
some  subjects  in  which  it  is  more  difficult  to  satisfy 
the  examiners  than  in  others.  These  subjects  must 
be  studied  with  special  care  from  the  first  Many,  no 
doubt,  wiU  ask,  what  are  the  chances  of  success  ? 
bow  much  preparation  is  needed  ?  In  reply,  it  may 
be  said,  once  for  all,  that  without  fairly  gcod  abilities 
and  habits  of  systematic  and  persevering  application, 
the  prospects  of  success  are  not  very  bright.  No 
great  proficiency  in  any  single  subject  is  required, 
but  there  aie  a  good  many  subjects,  and  experience 
shows  how  easy  it  is  for  a  candidate  to  tail  to  satisfy 
the  examiners  in  some  of  them.  To  be  sure  of  passing, 
one  must  know  the  work  well  all  round.  This  is  im- 
possible without  diligence  and  perseverance;  to  say 
otherwise  would  lead  to  disappointment. 

It  will,  no  doubt,  be  interesting  to  our  readers  to 
learn  that  the  total  number  of  marks  obtainable  is 
a,8oo;  2,000  qualify  for  a  prize ;  1,800  for  honours ; 


and  t,4oo  for  a  place  in  the  first  division.  All  the 
papers  carry  an  equal  number  of  marks,  except  the 
two  Latin  papers.  No  candidate  can  pass  who  does 
not  satisfy  the  examiners  in  Latin,  Greek  {or  German)^ 
French,  Mathematics,  English,  Natural  Philosophy, 
and  Chemistry.  It  is  believed  that  one-diird  of  the 
marks  obtainable  in  each  subject  will  secure  a  pass, 
but  the  candidate  must  not  rely  on  this ;  he  will  be 
sure  to  fail  unless  he  aims  at  doing  very  much  more. 
But  having  secured  a  pass,  the  next  object  should  be 
to  get  a  good  place  on  the  list.  As  this  depends  on 
the  total  number  of  marks,  and  as  Chemistry  carries 
as  many  as  Greek,  it  is  foolish  to  neglect  any  indi- 
vidual subject,  or  leave  the  room,  as  many  candidates 
do,  as  soon  as  they  have  done  as  much  as  they  think 
will  just  secure  a  pass.  Strive  to  do  each  paper 
equally  well. 

Latin. — It  has  been  already  stated  that  about  one 
quarter  of  the  candidates  fail  in  Latin.  As  many  of 
them  have  been  well  grounded  in  it  from  the  first, 
and  therefore  pretty  sure  to  pass,  it  is  plain  that  of 
those  who  take  up  Latin  with  little  or  no  assistance, 
after  leaving  school,  the  percentage  of  failure  must  be 
very  great  indeed.  « 

In  Latin,  as  in  everything  else,  a  student  can  do  much 
for  himself;  the  more  the  better.  With  books,  like 
Smith's  '  Principia '  (Parts  I.  and  II.)  and  Abbott's  *  Via 
Latina,'  a  book  in  which  every  exercise  is  made  with  a 
purpose,  a  good  deal  of  progress  can  soon  be  made. 
'I  he  accidence,  vocabularies,  rules,  and  examples  can 
all  be  mastered  nearly  as  well  without  help  as  with  it. 
But  to  learn  to  translate  Latm  into  good  English  is  not 
quite  so  easy.  Much  of  what  passes  as  translation  can 
scarcely  be  called  English  at  all.  'The  elements  of 
composition  are  not  so  much  words  as  phrases,  and 
the  English  equivalents  for  these  must  be  found.' 

It  will  be  seen,  however,  that  stress  is  laid  on  the 
correct  rendering  of  English  into  Latin.  It  would  be 
too  much  to  say  that  a  candidate  cannot  possibly 


94 


THE  PRACTICAL  TEACHER. 


[April,  1884. 


learn  enough  Latin  composition  by  himself  to  pass  the 
examination;  with  Arnold^s  'Latin  Prose  Composi- 
tion,' and  the  key  to  it,  he  mi^t  possibly  do  so.  But 
we  persuade  him  not  to  try.  By  all  means  get  a  few 
lessons  in  Latin  composition  from  a  thoroughly  com- 
petent person,  and  have  your  exercises  corrected  if 
possible  in  your  presence.  Another  part  of  the  ex- 
amination that  needs  to  be  borne  in  mind,  is  the 
translation  of  passages  from  books  not  prescribed. 
Attempt  some  easy  pieces  every  week.  There  are 
plenty  of  reading  books  that  will  answer  the  purpose. 
Passages  will  appear  also  in  these  pages  as  monthly 
tests.    Here  are  two : — 

m 

Vir  est  virtuds  spectatse,  me  pcenitet  autem  vos  eum  ducem 
fedsse  quia  prudentia  virtud  impar  est  et  pradentlse  sapienda. 

Expugnata .  Carthagine  Scipio  drca  Sidlise  dvitatei  litteras 
uiisit,  ut  omamenta  texnplorum  suorum  a  Pcenis  rapta  per  legates 
tecuperarent  inque  pristinis  sedibus  reponenda  curaient. 

The  Student  who  has  not  begun  Greek  should 
consider  whether  it  would  not  be  better  to  take 
German.  In  reading  for  a  degree  in  science,  the 
ability  to  read  German  is  of  the  utmost  importance. 
But  if  the  candidate  means  to  proceed  to  a  degree  in 
arts,  he  will,  of  course,  take  up  Greek.  .  Smith's* 
'  Initia  Graeca '  is  a  good  book  for  a  beginner.  It  would, 
no  doubt,  be  well  to  join  a  class,  and  in  large  towns 
this  becomes  more  and  more  easy  to  do.  In  many 
cases  private  assistance  can  be  got  from  some 
'  educated  friend.  An  earnest  student  does  not  require 
much  help,  and  if  it  is  quite  out  of  reach,  he  need  not 
despair.  FcsHna  lenU — go  slowly — should  be  the 
motto  all  through,  but  especially  at  first.  Twenty 
minutes  three  times  a  day  ought  to  secure  excellent 
results.  Write  out  all  the  tiew  words  and  say  them 
.  aloud.  The  forms  of  the  article,  nouns,  and  adjectives 
must  be  repeated  hundreds  of  times ;  they  should  be 
occasionally  written  out,  and  then  compared  with  the 
book.  A  noun  and  an  adjective  should  be  declined 
together.  Such  exercises  often  form  part  of  the 
questions  on  grammar. 

There  is  a  book  which  should  be  used  in  connec- 
tion with  the  '  Initia  Grseca '  from  the  first  It  is  so 
specially  adapted  to  the  student's  needs,  that  he  must 
get  it  at  once,  and  use  it  every  day.  It  is  Rushbrooke's 
*  First  Greek  Reader.'  We  have  never  known  a  candi- 
date to  fail  in  Greek,  who  has  carefully  studied  this 
excellent  book.  It  is  of  the  utmost  importance  that 
the  '  unseen  passages '  should  be  fairly  done.  It  is 
not  stated  officially  that  this  is  imperative.  But  as  a 
man  who  is  weak  in  Greek  will  be  sure  to  omit  them, 
or  only  manifest  his  ignorance  in  attempting  them,  it 
is  easy  to  scre  that  this  part  of  the  examination  may 
show  more  clearly  than  almost  any  other  whether  a 
candidate  should  pass  or  fail. 

A  careful  use  of  Rushbrooke's  *  First  Greek  Reader  * 
will  make  a  good  examination  in  this  part  of  the 
subject  certain.  There  should  be  no  hurry  about 
reading  the  books  prescribed.  Of  all  the  unprofitable 
and  repulsive  work,  surely  none  is  equal  to  that  of 
trying  to  read  a  Greek  author  before  one  is  fairly 
}>repaicd  for  it.  Be  content  to  go  slowly.  Get 
through  most  of  the  '  Initia '  and  the  '  Greek  Reader ' 
before  attempting  the  author.  Reading  will  then 
bring  both  pleasure  and  profit. 

The  subjects  included  in  the  paper  set  on  Natural 

*  A  Key  may  possibly  be  obtained  from  the  publishers  by  a 
himafidt  private  student. 


Philosophy  are  found  to  give  considerable  trouble. 
The  paper  is  now  divided  into  two  sections.  The 
candidate  must  take  some  questions  in  section  A,  and 
he  may  confine  himself  exclusively  to  them.  It  is, 
therefore,  very  necessary  to  study  some  of  the  many 
text-books  on  Mechanics.  There  is  no  need  to  insist 
on  any  particular  book.  We  need  only  mention  the 
names  of  Newth,  Aveling,  Magnus,  Todhunter, 
Wormell. 

We  will  return  to  some  of  the  subjects  of  the 
Natural  Philosophy  paper  in  detail  next  month. 

(To  be  continued^ 
0 


Principles    of    Hygiene.     By    Albert   Carey 
F.R.G.S.    London :  Thomas  Murby. 

This  little  book  has  beet^  composed  with  a  view  to  the 
requirements  of  the  Science  and  Art  Department  at 
South  Kensington,  on  the  syllabus  of  which  it  is  modelled. 
It  is  simply  and  clearly  written,  and  is  remarkably  free 
from  wordiness.  The  various  branches  of  hygiene  are 
considered  in  turn,  and  the  more  important  principles 
briefly  stated ;  so  that  the  book  may  be  said  to  give  a 
fair,  though  necessarily  somewhat  meagre  outline  of  a 
very  extensive  and  important  subject.  We  are,  however, 
sorry  to  notice  a  number  of  errors  and  inaccuracies  which 
considerably  impair  its  value  as  a  trustworthy  elemen- 
tary text-book. 

Thus,  in  chapter  i.  we  find  albumen  stated  to  be  iden- 
tical with  the  serum  of  the  blood,  whereas  this  contains 
fats  and  other  bodies  in  addition  to  seruna-albumin. 
Moreover,  the  elementary  composition  of  nitrogenous 
food-principles  is  not  given,  although  in  the  next 
section  that  of  fats  and  amyloids  is  alluded  to.  In  the 
chapter  on  Diet,  too,  absolute  adhesion  is  given  to 
Liebig's  division  of  foods  into  heat-formers  and  tissue- 
formers,  which  is  only  true  with  certain  limitations.  In 
chap.  XL  we  are  informed  that  a  gallon  of  ordinary 
drinking-water  contains  from  two  to  t£ree  cubic  inches  of 
hydrogen  gas  dissolved  in  it,  instead  of  nitrogen— a 
mistake  which  might  easily  confuse  those  with  a  Hmited 
knowledge  of  chemistry.  Further  on  (chap,  xv.)  it  is 
stated  that  tea  may  be  '  partly  a  substitute  in  badly-fed 
persons  for  the  nitrogen  in  animal  food.'  When  we 
remember  the  very  small  proportion  of  nitrogenous  matter 
dissolved  in  a  gallon  of  tea,  its  value  as  a  substitute  for 
butcher's  meat  will  appear  very  problematical.  It  is 
scarcely  correct  to  affirm  that  theobromine  is  identical 
with  caffeine,  as  the  formulae  differ  by  CH9. 

The  chapter  on  Fermented  Drinks  is  spoiled  by  the 
introductory  paragraph,  which  would  lead  the  student  to 
conclude  that  all  bodies  (such  as  albumen)  which  readily 
undergo  decomposition,  induce  similar  changes  in  more 
stable  bodies,  no  mention  being  made  of  the  important 
part  played  by  certain  living  organisms  in  many  of  these 
processes.  TTie  next  chapter,  which  continues  the 
subject  contains  a  most  extraordinary  definition  of  the 
peritoneum  (which,  by  the  way,  is  wrongly  spelt).  In  the 
division  treating  of  air  and  respiration,  the  quantity 
required  per  hour  is  somewhat  understated.  Further,  the 
amount  of  air  deprived  of  its  oxygen  by  the  combustion 
of  one  pound  of  oil  is  given  as  thirteen  cubic  feet  instead 
of  over  130 ;  and  carburetted  h>drogen  ^as  is  stated  to  be 
present  in  the  atmosphere  in  the  proportion  of  •047®  which 
is  absurd.  In  the  section  on  tie  treatment  of  those 
rescued  from  drowning,  we  should  have  been  glad  to  see 
a  less  prominent  place  assigned  to  the  Marshall  Hall 
methsd,  which  is  now  almost  entirely  abandoned  in 
favour  of  Sylvester  s  or  Howard's.  It  would  have  been 
well  to  have  added  a  caution  as  to  the  indiscriminate  use 
of  emetics  in  cases  of  poisonine  by  corrosives,  in  which 
they  might  sometimes  do  more  harm  than  good    Wt 
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have  been  sorry  to  have  to  call  attention  to  these 
blemishes  in  an  otherwise  excellent  little  manual ;  and 
we  still  believe  that  it  may  by  careful  revision  be  made 
to  take  a  satisfactory  place  among  the  numerous  similar 
works  whicb  are  now  competing  for  the  public  favour. 

Education    and    Bdacators.    By   David   Kay, 
F.R.G.S.     London  :  Kegan  Paul  &  Co. 

This  book  has  an  attractive  tide,  and  the  synopsis  of 
the  contents  tends  still  further  to  raise  the  reader*s  expecta- 
tions. It  is,  however,  a  very  disappointing  volume.  By 
far  tlie  bulk  of  the  book  consists  of  notes--quotations 
from  other  writers.  For  every  word  of  Mr.  Kay's 
printed  in  birge  type,  there  are  at  least  ten  of  some 
other  author's  in  small  type  at  the  foot  of  each  page. 
He  says,  in  his  preface,  with  commendable  modesty,  that 
'  the  chief  value  of  the  book  lies  in  the  notes ' ;  but  he  adds 
that  the  text  should  '  be  read  bv  itself,  and  the  notes  only 
referred  to  when  there  is  sometning  that  seems  to  require 
further  elucidation  or  explanation.'  Now,  if  he  really 
supposes  that  every  passage  of  his  own  to  which  he  affixes 
a  note  requires  more  elucidation  than  he  has  given  it,  he 
must  surely  be  conscious  that  his  text  deserves  complete 
remodeUiz^ ;  for  there  is  scarcely  a  sentence  which  is  not 
annotated.  If,  on  the  other  hand,  he  does  believe  the 
notes  to  be  the  valuable  portion  of  the  book,  his  text  sinks 
into  insignificance,  and  should  be  relegated  to  the  small 
type,  if  not  dispensed  with  altogether. 

Thefoct  is  that  Mr.  Kav  has  made  the  mistake  of  not  quite 
knowing  what  sort  of  a  book  he  wished  to  produce.    He 
has  written  neifunctorily  and  hastily  upon  a  great  variety 
of  points,  from  hereditary  transmission   to  the  use  of 
text-books  in  teaching,  and  from  the  importance  of  pleasing 
manners  to  the  character  of  Divine  revelation.    Conscious, 
however,  that  he  has  only  half-treated  any  of  his  topics,  he 
seeks  to  make  up  for  his  omissions  by  emptying  the  con- 
tents of.  his  commonplace  book  into  his  pages.     The 
undigested,  mixed  mass  which  results  has  neither  the 
merits  of  an  original  work  nor  those  of  a  volume  of  elegant 
extracts.    There  is  little  satisfaction  in  reading  the  text, 
because  no  idea   there   broached  is   fully  treated  and 
properly  concluded  ;  there  is  less  in  reading  the  notes^ 
for  the  quotations  are  too  brief  to  have  much  meaning  or 
value.    We  do  not  say  that  there  is  not  any  value  in  them, 
for  even  two  lines  fron^  the  writings  of  a  thinker  will  be 
found  suggestive,  as  diamond-dust  will  sparkle  ;  but  just 
as  the  value  of  a  diamond  is  diminished  with  every 
deavage,  and  comes  nearest  to  nil  when  the  gem  is  reduced 
to  powder,  so  the  thoughts  of  such  men  as  Locke,  Mill, 
Herbert  Spencer,  and  Bentham,  are  depreciated  by  such 
unreasonable  mutilation  as  that  to  which  Mr.  Kay  sub- 
mits them.    A  good  selection  of  quotations  on  education 
would  form  a  valuable  book ;  but  the  quotations  would 
have  to  be  long  enough  to  fully  express  the  ideas.  Moreover, 
it  would  be  necessary  for  the  compiler  of  such  a  work  to 
avoid  another  error  into  which  Mr.  Kay  has  fallen,  in 
overloading  his  pages  with  truisms  and  commonplaces. 
The  finest  grain  must  have  a  proportion  of  chaff;  and, 
similarly,  even  great  thinkers  are  obliged,  in  stating  facts 
or  conducting  a  train  of  argument,  to  put  forward  in  due 
course  their  axioms  and  their  commonplaces.   But  nothing 
can  be  gained  by  extracting  these  and  re-dishing  them  all 
by  themselves  as  quotations.      The  case  is  even  worse 
when  one  finds  some  such  every-day  observation  signed 
only  with  the  name  of  that  gentleman  whom  the  old  lady 
thought  wrote  most  of  the  best  bits  in  the  poetry-books — 
Mr.  'Anon.'    If  all  this  dust  were  cleared  from  the  pages 
of  '  Education  and  Educators,'  its  bulk  would  be  dim- 
inished, but  its  value  would  be  multiplied. 

We  must  now  add  that  we  think  Mr.  Kay  capable  of 
doing  some  useful  work  on  his  own  account.  We  differ 
from  him  on  manv  of  the  topics  on  which  he  indicates  his 
opinion  in  this  volume.  They  are  not  subjects  suited  for 
discussion  in  our  columns  ;  for  when  he  speaks  of 
'Educators'  he  does  not  mean  the  eminent  theoretical 
or  practical  teachers  of  the  past  or  present,  but  uses 
ths  word  in  the  far  wider  sense  of '  whatever  calls  a  faculty 


into  exercise,  and  so  trains  or  educates  it.'  His  scheme, 
therefore,  leads  him  very  widely  away  from  what  is  or- 
dinarily meant  by  education— viz.,  school,  or  college,  or 
tutorial  teaching — and  into  fields  where  we,  as  teachers, 
cannot  follow.  Discussions  on  Capital  and  Labour,  on 
the  theories  of  Mill's  Liberty,  or  on  Divine  Grace,  do  not 
come  within  our  review  here.  But  we  may  say  that, 
however  we  disagree  with  some  of  Mr.  Kay's  conclusions 
on  such  points,  siill  his  method  of  treating  them  is  such 
as  to  lead  us  to  believe  that  he  might  write  much  more 
usefully  than  he  has  dene  here.  In  order  to  do  so,  he 
must  throw  away  his  crutches— his  notes.  Let  him  gather 
ideas  from  his  commonplace  book,  but  let  him  not  make 
use  of  it  to  excuse  himself  from  thoroughly  writing  out 
his  subject  from  his  own  mind ;  and  he  may  yet  do  some 
excellent  work.  The  composition  of  this  book  is  scholarly, 
the  author's  reading  evidentiy  covers  a  wide  range,  and 
his  tone  is  earnest  and  sincere. 

School  Management  and  Method  in  Theory 
and  Practice,  etc.  By  John  J.  Prince.  Man- 
chester :  John  Heywood. 

This  book  is  written  by  a  practical  teacher  who  has 
kept  his  eyes  open  while  about  his  daily  work.  Having 
mastered  its  details,  and  acquired  definite  ideas  regard- 
ing the  several  departments  and  processes  of  school- 
keeping,  he  here  presents  the  results  of  his  observations 
and  practice  for  the  help  of  young  teachers  and  others, 
'  intending  to  sit  at  the  scholarship  or  certificate  exami- 
nations.' The  book  fully  justifies  the  assertion  in  the 
preface,  that '  it  is  practical  in  the  full  sense  of  the  word.' 
It  is  one  of  a  useful  class  of  books  which  have  come  thickly 
upon  us  of  late,  written  by  workers,  for  workers,  and  es- 
pecially to  enable  candidates  '  to  answer  successfully  the 
questions  which  may  be  proposed  to  them  at  the  exami- 
nations for  scholarships  and  certificates.' 

Such  books,  when  well  written,  serve  a  useful  purpose. 
Hiey  deal  with  the  art  and  practice  pf  school  instruction 
and  management,  and  they  give  the  information  needed 
for  answers  to  the  questions  proposed  at  the  examinations. 
Written  less  for  the  purpose  of  setting  forth  a  true  stan- 
dard of  education  than  of  meeting  the  requirements  of 
the  Code,  they  do  not,  as  a  rule,  present  a  view  of  the 
science  of  education  in  its  broader  aspects,  nor  indicate 
the  principles,  save  incidentally,  on  which  true  methods 
of  instructing  and  of  training  children  depend. 

Many  who  take  up  the  profession  of  teaching  limit 
their  aims  to  the  acquirement  of  just  as  much  knowledge 
of  school  work  as  will  enable  them  to  satisfy  the  condi- 
tions of  public  elementary  school  teaching.  As  a  guide 
to  the  reaching  of  such  a  standard  this  book  seems  well 
adapted.  It  contains  much  information,  and  some 
thoughtful  and  intelligent  observations  on  the  several 
matters  comprised  in  the  work  of  a  day-school  teacher, 
for  the  most  part  sensibly  and  clearly  put  It  also  indi- 
cates, with  much  directness  and  precision,  methods  and 
rules  for  the  management  and  teaching  of  children,  which 
have  been  found  effective  in  practice,  and  which  charac- 
terise many  successfully-conducted  schools. 

The  matter  is  arranged  in  four  parts  :  1.  School  Man- 
agement ;  II.  Meth<xl  ;  IIL  Investment  of  Savings, 
Building  Societies,  Sanitary  Science ;  IV.  Examination 
Questions,  with  Hints  and  Answers. 

The  chapters  in  Part  1.  deal  successively  with  the 
schoolroom,  organisation,  registration,  and  discipline. 
The  practical  good  sense  characteristic  of  the  book  marks 
most  of  what  is  given  under  these  heads.  There  are, 
however,  some  doubtful  exceptions.  Thus,  in  section  36 
(pp.  47-8),  headed  'Cleanhness  and  Neatness,'  there 
occurs  this  direction,  oddly  worded,  and  of  questionable 
propriety  :  *  The  children  old  enough  to  keep  themstlves 
clean,  should  be  always  kept  in,  similar  to  late  scholars, 
for  about  thrce-quarieis  of  an  hour,  and  not  permitted 
either  to  speak  or  moveJ    (The  italics  are  ours.) 

Again,  some  good  counsel  regarding  co  poral  punish- 
ment is  followed  by  this  statement  :  *  The  front  of  the 
hand  is  the    only  part    upon  which  ^he    punishment 
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should  be  inflicted.'  In  view  of  the  nature  of  the 
punishment  itself,  of  its  emphatic  condemnation  by  many 
medical  authorities,  and  of  numerous  recent  magisterial 
decisions,  it  may  at  least  be  urged  that  this  dictum  should 
be  received  with  the  greatest  possible  caution. 

Part  II.,  on  Method,  traverses  the  ground  usually 
covered  in  the  treatment  of  this  subject.  After  a  chapter 
on  '  Class  Teaching,*  come  those  dealing  with  the  com- 
mon school  subjects  of  instruction,  including  geography, 
grammar,  and  history.  There  is  not  much  originality 
displa3red,  and  probably  the  book  is  none  the  worse  a 
guide  for  that.  The  recognised  modes  of  teaching  are 
clearly  stated,  various  methods  for  the  same  subject 
discussed,  and  the  whole  supplemented  and  strengthened 
by  the  results  of  the  writer's  own  experience  and  practice 
as  a  teacher. 

I^art  III.  gives  information  on  the  investment  of 
savings,  building  societies,  and  sanitary  matters.  A 
knowledge  of  these  matters  is  valuable,  and  is  mud^  less 
widely  diffused  than  it  should  be.  Its  direct  bearing  on 
thrift  and  on  health  give^  it  special  value  as  subjects  of 
school  instruction,  and  such  an  account  as  is  here  given 
of  the  first  and  second  named,  is  not  commonly  acces- 
sible. This  may  be  held  to  justify  its  insertion  in  a  work 
on  school  management,  in  which  we  ordinarily  expect  to 
find  rather  the  method  of  teaching  a  given  subject,  than 
a  treatise  upon  it. 

Part  IV.  fiunishes  Exemplar  answers  to  questions,  or 
indicates  to  what  part  of  the  book  to  look  for  the  matter 
of  these.  More  than  one  hundred  and  fifty  questions 
are  thus  dealt  with,  taken  from  Government  examination 
papers  on  all  the  subjects. 

Concerning  the  style  in  which  the  book  is  written  less 
that  is  satisfactory  can  be  said  than  of  the  matter.  The 
confused  mixture  of  the  second  and  third  person  in  the 
same  paragraph,  or  even  in  the  same  sentence,  pronouns 
jumbled  together,  and  referring  to  antecedent  nouns  or 
clauses  so  distant  as  to  be  puzzling,  or  even  to  no 
clearly  traceable  antecedent,  inaccurate  use  of  words, 
and  other  errors  of  style  abound.  What  else  can  be 
said  of  sentences  and  phrases  like  those  which  follow  ? — 

'  This  stimulates  the  children  much,  as  none  like  to  be  left 
behind,  if  possible.*  •  This  is  the  duty  of  the  time-table.'  *  It 
is  no  use  to  provide  a  change  of  position  for  any  class  on  the 
time>table,  without  the  room  admits  of  it.*  '  The  teacher  must 
....  see  ....  that  the  children  have  assimilated  and  di- 
gested the  instruction '  [a  sequence  of  orocesses  about  as  likely 
as  that  of  food  being  swallowed  and  cnewed  I].  '  The  teacher 
should  call  for  slates,  and  examine  them,  telling  them  who  are 
rii^ht,  etc.'  *  He  must  also  show  them  that  it  is  a  part  of  social 
duty  to  be  neat  in  their  dress,  boots  laced  up,  and  clean.'  *  In 
teaching  problems  the  scholars  should  commence  with  very  easy 
ones,  that  they  can  work  mentally,  and  make  them  give  a 
reason  for  cvfery  operation  they  perform,'  etc. 

'  Do  not,  by  appearing  to  countenance  something  one  day, 
punish  the  doers  on  another  for  the  same  action.  If  you  disapprove 
of  it,  let  it  be  shown  at  first.  Whatever  few  laws  and  regu- 
lations you  have  laid  down  for  the  government  of  your  school 
should  be  rigidly  adhered  ta  It  must  be  like  the  happy  remark 
of  Mr.  Spencer,'  etc. 

Does  the  punishment  referred  to  in  the  first  sentence  of 
the  last  paragraph  consist  in  'appearing  to  countenance 
something '  .  .  .  .  ?  What  is  the  '  it '  which  '  must  be 
like  the  happy  remark '  ?  Is  it  the '  it '  of  which '  you  disap- 
prove '  ?  or  is  *  it '  the  *  laws  and  regulations ' }  How,  in 
either  case,  can  it  be  '  like  a  remark"  ?  It  is  greatly  to  be 
regretted  that  a  book  containing  so  much  that  is  good 
and  sensible  should  be  so  faulty  in  style.  That  it  should 
be  so  written  by  a  teacher  is  marvellous. 

Among  minor  faults  are  adisfigorement  of  thebook  by  the 
many  footnotes  directing  attention  to  '  advertisements  at 
the  end,'  and  the  verbal  errors  which  have  been  overlooked. 
A  curious  example  of  the  latter  occurs  on  p.  6i :  ^  No- 
thing tends  to  destrov  the  confidence  placed  in  a  teacher 
more  than  impartiality*  (!). 

The     Child's    Bible    ExposHor.    By    S.    E. 

Scholes.     Manchester  :  John  Heywood. 
We  suspect  that  this  is  a  somewhat   ancient   book, 


refurbbhed  as  regards  binding,  but  in  no  way  altered  in 
its  old-fashioned  interior.  It  reminds  us  of  the  sarcastic 
observations  in  the  Report  of  Lord  Sherbrook's  Commis- 
sion on  Education  in  1S62,  about  how  children  in  the 
old-time  denominational  schools  were  often  far  better 
instructed  about  the  journeys  of  the  Israelites  and  the 
structure  of  the  tabernacle  than  they  were  about  matters 
of  the  present  day.  This  little  book  is  a  paraphrase  of 
the  Bible,  chiefly  of  Old  Testament  history,  put  in  the 
form  of  question  and  answer.  Not  a  detaiil  is  omitted 
here.  For  instance,  we  have  solemnly  given,  for  learning 
by  rote,  we  presume,  such  paragraphs  as  the  following  :— 
"  Adoni-Zedek,  king  of  Jerusalem ;  Hoham,  Idng  of  He- 
bron ;  Piram,  king  of  Jarmuth  ;  Japhia,  king  of  Lachish ; 
and  Debir,  king  of  Eglon."  We  doubt  if  there  could  be 
found  anywhere,  now-a-days,  even  amongst  the  most 
old-fashioned  Diocesan  Inspectors,  one  wno  wotdd  ask 
for  memory-work  such  as  would  be  involved  in  learning 
bits  of  information  like  the  above.  Sometimes,  the 
questions  and  answers  here  read  very  quaintly.  *0f 
what  sin  was  Solomon  guilty?'  'Having  too  many 
wives — ^a  thousand  altogether.'  '  Was  not  this  inconsis- 
tent on  Saul's  part?'  ^  Yes... but  now  anxiety  and  fear 
overcame  every  other  consideration.'  'What  is  meant 
by  ^darling''?'  'My  previous  life!'  Original  inlormatioD, 
such  as  the  last,  is  occasionally  given,  but  not  always 
accurately.  Thus,  we  fmd— '  What  is  the  palsy?'  '  A 
disease/^  which  the  nerves  are  coniracMi '  Again,  ive 
have  '  the  miracle  of  the  sun  standing  still'  unjustifiably 
corrected  into  'the  earth  to  cease  from  her  diumau  motion.' 
On  Uie  whole,  we  can  regard  this  book  as  doing  but  little 
else  than  enabling  us  to  realise  how  far  education  has 
advanced.  So  immeasurably  have  school  books  improved 
of  late  years,  that  a  high  standard  of  criticism  has  now  to 
be  applied  to  them  ;  and  few  books  prepared  in  the  era 
before  the  establishment  of  national  education  stimu- 
lated authors  of  repute  and  atHlity  to  work  in  this  field, 
are  found  able  to  rise  up  to  the  present  standard.  We  fear 
this  'Expositor'  would  not  now  t)e  of  much  service 
either  to  teachers  or  scholars. 


The  Stocking-Knitter*s  Manual.  By  Mrs. 
George  Cupples.  Edinburgh  :  Johnstone,  Hun- 
ter and  Co. 

This  useful  little  manual  hardly  calls  for  review;  the 
fact  that  its  sale  has  reached  the  i  loth  thousand  is  a 
sufficient  testimony  to  its  merits.  We  will  not  say  that 
any  one  could  learn  to  knit  from  its  pages,  for  the  mere 
making  of  the  stitches  is  not  attempted  to  be  taught, 
and,  indeed,  is  hardly  teachable  by  words  alone  :  but  any 
person  who  can  do  the  simple  plain  and  purl  stitches 
may  learn  from  this  little  book  how  to  turn  such  ordinary 
knitting  into  socks  and  stockings  of  every  variety  of  size, 
^ape,  and  pattern.  Besides  concise  and  clear  direc- 
tions for  such  small  mysteries  as  turning  the  heel, 
working  the  toe,  and  so  on,  we  find  several  patterns 
illustrated  by  engravings,  for  knitting  openwork  stockings. 
Cotton  stockings  are  comparatively  seldom  knitted  ;  they 
certainly  take  a  long  time  to  do,  but  their  comfort  and 
durability  are  beyond  all  praise,  in  comparison  with 
woven  ones.  If  knitted  according  to  some  of  these 
pretty  openwork  patterns  of  Mrs.  Cupples',  stockings 
made  of  tolerably  coarse  cotton  would  be  suitable  ior 
the  warmest  weather.  We  consider  knitting  one  of  the 
most  useful  parts  of  the  needlework  taught  in  our  schools. 
Most  garments  can  be  machine-made  to  wear  as  long 
and  as  comfortably  as  though  hand-made.  But  stockings 
both  wear  better  and  fit  nicer  when  knitted  than  when 
made  by  any  machine  yet  invented.  Moreover,  the 
work-woman  can  read,  talk,  or  walk  if  she  wishes,  while 
knitting  ;  the  constraint  of  it  is  thus  much  less  than  that 
of  any  other  kind  of  needlework,  and  busy  wives  and 
mothers  can  fill  in  odds  and  ends  of  time  with  it 
Mistresses  of  elementary  schools  may  thus  begrudge  the 
hours  they  spend  m  teaching  this  useful  and  pleasant 
avocation  less  than  they  may  do  those  expended  on 
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teaching^ff^  back-stitching,  Swiss  darning,  marldng,  and 
the  othier  varieties  of  needlework  that  they  know  working- 
men's  children  neither  ought  to  nor  will  make  real  use  of 
in  after-life.  Mistresses  having  to  deal  with  large 
dasses  of  girls  who  already  know  how  to  knit,  but  are 
not  very  sure  of  the  number  of  stitches  required  to  form 
the  different  sizes  of  stockings,  the  places  for  the  intakes, 
and  the  methods  of  forming  the  heel,  will  find  that  they 
are  nuired  much  trouble  by  having  recourse  to  A4rs. 
Cuppies'  practical  and  useful  Uttle  manual,  in  which 
every  such  detail  is  fully  set  forth. 

Two  Saxon  Maidens.  By  Eliza  Kerr.  (Illustrated.) 
London  :  Wesleyan  Methodist  Sunday  School 
Union. 

Miss  Kerr  has  very  considerable  powers  of  narration 
and  imagination,  but  we  cannot  but  Uiink  it  unfortunate 
that  she.shouM  have  employed  them  upon  so  unpromi- 
sing and  diflficuh  a  subject  as  a  story  of  Saxon  days. 
The  first  of  the  two  maidens  referred  to  in  the  title 
lived  in  the  eighth  century,  contemporary  with  the 
Venerable  Bede.  She  has  a  very  obiectionable  relative, 
who  is,  of  course,  a  Pagan,  and  wno  seems  to  amuse 
himself  by  doing  everything  that  he  can  devise  to  frighten 
the  poor  Uttle  maiden.  He  imitates  a  were-wolf,  for  no 
other  object  than  gratuitously  to  scare  her  nearly  out  of 
her  wits ;  and  when  he  is  interrupted  in  the  forest  in 
the  course  of  this  performance  by  the  arrival  on  the 
scene  of  the  Venerable  Bede,  who  carries  the  child  to  his 
monastery  for  restoration,  the  heartless  Pagan  avenges 
himself  on  the  good  monk  by  stealing  his  translation  of  St. 
John's  Gospel.  There  is  a  good  brother  of  this  villain,  who 
recovers  and  restores  the  MS.  If  the  idea  was  to 
represent  the  good  influeiKOS  of  Christianity  as  opposed 
to  Paganism,  it  is  not  well  carried  out;  for  both  the 
brothers  are  Pagans  till  near  the  end  of  the  story,  and  yet 
one  is  vicious,  the  other  moral  and  pious,  to  the  same 

ment  all   through.    The    good    brother     becomes     a 

Cbrisiian,  but  this  does  not  prevent  him  from  saying  in  the 
mo5t  unchribtianlike  way  to  his  dying  Pagan  brother — 
*  If  you  do  not  die,  I  will  slay  you  with  my  own  hand,  to 
rid  the  earth  of  such  a  monster ! '  The  maiden 
'  mtmnured  feebly '  that  such  language  was  unbefitting  a 
Christian;  and  Affa  said  he  was  sorry  for  using  it,  at  the 
moment  that  his  fainting  brother,  the  monster,  proved  the 
threat  superfluous  by  dying. 

The  second  story  is  both  longer  and  more  complicated.  It 
is  laid  in  the  time  of  Alfred,  and  Danes  pervade  the 
scene,  which  is  bathed  in  blood  on  nearly  every  page. 
No  doubt,  there  was  a  good  deal  of  fighting  in  those 
times:  but  people  did  not  live  always  in  the  midst  of 
kiilti^  and  slaying.  >Vherever  men  have  subsisted, 
they  must  have  spent  far  more  time  in  cultivating 
their  land,  in  tending  their  flocks,  in  guarding  against 
the  ravages  of  the  wild  beasts,  in  domestic  avocations, 
in  fishing  the  streams,  and  the  Uke,  than  in  shedding 
each  other's  blood ;  but  m  this  book,  battle  and  rapine 
are  the  constant  theme ;  and  we  cannot  think  it  an 
improving  one.  They  are  very  lady-like  fights,  too, 
without  even  the  merit  of  being  stirring  and  realistic. 
Twice  in  the  book,  at  least,  a  Dane  who  has  been  lying 
for  dead,  turns  out  to  have  been  *  playing  'possum, 'and  rists 
and  glides  away  so  suddenly  that  his  astounded 
enemies  '  have  no  time  to  stop  him  ; '  this  is  a  specimen 
of  the  realism  of  Miss  Kerr's  endless  battles. 

Extraordinary  powers  of  imagination  and  profound 
study  are  both  required  to  make  an  historical  novel 
successful ;  and  Bliss  Kerr  has  not  here  given  proof  of 
possessing  either  qualification.  Nevertheless,  she 
displays  so  many  good  qualities  as  to  assure  us  how 
much  better  she  can  do  if  she  will  write  of  what  she 
sees  before  her  eyes.  The  stvle  is  easy  and  flowing  ; 
many  of  the  descriptive  passages  are  written  with  a 
l^^en  sense  of  beauty  and  great  power  of  expression; 
and  the  characters  have  vitality  and  interest.  What  is 
wanting  is  a  sf^fyf  and  suitable  detail  in  the(telling  of  it. 


The  Good-Natured  Man:    a  Comedy.     Gold- 
smith.   London  :  Blackie  &  Son,  Old  Bailey. 
This  comedy  has  been  prepared  for  use  in  elementary 
schools,  and  a  life  of  Goldsmith  and  full  notes  to  the  play 
have   been   added  by  H.   Littledale,   B.A.      Where   a 

Slay  is    selected  as  one  of  the  reading  books  for  the 
ighcr  standards,  this  will  be  found  easier  to  prepare  than 
one  of  the  longer  and  more  difficult  plays  of  Shaiespeare. 

Home-Lesson  Books  :  Blackie's  Historical 
Readers  I.  and  11.  London  :  Blackie  &  Soft, 
Old  Bailey. 

Every  available  aid  m  preparing  for  the  annual  inspec- 
tion is  eagerly  sought  With  three  reading  books  to 
prepare  in  each  of  the  higher  standards,  much  of  ^  the 
matter  naturally  escapes  the  memory,  and '  refreshers  *  are 
continually  needed.  These  little  books  will  serve  the 
purpose  very  well.  They  contain  lists  of  the  difficult  words 
m  each  lesson,  with  meanings  to  the  most  unconunon,  and 
a  well-written  summary  of  the  narrative  of  each  chapter. 
At  the  end  of  each  book  is  a  table  of  the  chfef  events  and 
dates  comprised  in  the  period  embraced  in  the  book. 
They  can  be  cordially  recommended. 

Appropriate  and  Varied  Occupations  for 
Infants.  By  J.  E.  Singleton.  London  :  Jarrold 
and  Sons. 

This  book,  as  its  title  implies,  is  prepared  for  the  help 
of  teachers  in  providing  *  Appropriate  and  Varied 
Occupations '  for  the  scholars  of  Infant  Schools,  as  re- 
quired by  the  Code  of  1882,  Art  106  {b)  3. 

The  requirement  thus  phrased  awakened  some  anxiety, 
and  gave  rise  to  much  discussion  on  its  appearance  in  the 
New  Code  of  1882.  To  some  it  conveyed  the  idea  of 
Kinder-garten  exercises  only ;  to  others  little  more  than 
the  *  Physical  Exercises '  of  former  days,  accompanied  by 
singing — now  known  as  '  Action  Songs ',  with  marching 
and  playground  exercises. 

Between  these  extremes,  and  uniting  both,  there  is  room 
for  much  play  of  ingenuity  and  tact  on  the  teacher's  part, 
in  devising  and  carrying  out  a  scheme  of  exercises  which 
shall  at  once  fit  in  with  the  necessities  of  child  life  and 
the  educational  requirements  and  opportunities  of  the 
school.  Such  a  scheme  is  here  provided!  It  presets  a 
series  of  occupations,  very  varied,  for  the  most  part  highly 
*  appropriate,'  which,  if  neither '  complete '  nor  'exhaustive,' 
as  modestly  disclaimed  in  the  preface,  is  yet  admirably 
suggestive,  and  in  the  hands  of  a  true  teacher  can  hardly 
fail  in  thorough  effectiveness. 

The  book  is  divided  into  two  parts.  Part  I.  comprises 
Occupations  proper.  Singing,  Drill,  and  Technical  Em- 
ployments of  the  simplest  kind.  '  The  object  is  to  institute 
regular  organised  educational  play  by  simple  means.* 
This  excellent  purpose  is  carried  out  by  utilising  a  child*:* 
natural  propensities  as  shown  where  opportunity  is  given, 
in  the  construction  of  pebble  heaps,  sand  houses,  and  the 
manufacture  of  mud  pies,  etc.,  and  by  developing  its  ideas 
of  form,  recognised  by  the  rude  drawings  of  houses, 
animals,  trees,  and  other  objects  which  children  so  much 
delight  in  attempting. 

Singing  is  dismissed  with  the  simple  recommendation 
of  Action  Songs,  now  so  largely  provided  for  Infant 
Schools. 

Drill  is  elaborated  by  a  careful  detail  of  various  bodily 
movements,  many  of  which  are  common  in  good  Infant 
Schools,  here  symmetrically  arranged  and  prettily  illus- 
trated by  outline  drawings  of  children  in  the  various 
exercises. 

Much  more  attention  is  gfiven  to  *  Technical  Employ- 
ments.' This  is  a  highly  valuable  feature  of  the  book. 
Much  ingenuity  and  good  sense  are  shown  in  ball-franie 
occupations,  sticklaying,  domino  arrangements,  drawing, 
pricking,  *"  pegging ' — another  name  it  seems  for  the 
kinder-garten  *  pea-work '  —  brick-building,  modelling, 
paper-work,  string  manipulation,  and  other  varieties  ot' 
interesting     and    useful     occupations.      Kinder-ganen 
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exercises  of  various  sorts  are  well  employed,  without  a 
slavish  adherence  to  the  ordinary  book  instructiou  on 
this  subject. 

The  active  ingenuity  of  the  author  is  perhaps  unduly 
exercised  in  the  '  construction  of  figures '  with  balls  on 
the  frame,  which  are  not  free  from  confusion  to  the  eye  of 
adults,  and  which  would  be  puzzling  to  most  infants. 
They  would  be  certainly  difficult,  if  not  impracticable  of 
formation  by  them,  and  of  small  value  when  done.  But 
with  few  exceptions  the  exercises  are  thoroughly  good 
How  to  use  the  different  materials,  what  to  aim  at,  and 
the  practical  application  of  all  to  other  school  purposes, 
as  reading,  writing,  arithmetic,  etc.,  or  the  common 
purposes  of  life,  are  well  shown. 

Part  II.  is  designed  to  provide '  Conversational  Lessons, 
with  suggestive  appropriate  and  varied  occupations 
associated  therewith.'  There  are  ^n^  hutidred^i^f^  lessons, 
the  subjects  well  selected,  on  Objects,  Common  Phe- 
nomena of  Nature,  and  Natural  History.  Each  lesson 
has  a  number  of 'associated  occupations'  supposed  to 
have  some  natural  connection  with  it,  or  to  be  suggested 
by  it  Thus,  with  the  lesson  on  Coins  are  associated  the 
occupations  of  modelling,  driU,  paper  designing  of  various 
sorts,  exercises  on  num&r,  with  ball-frame  and  dominoes, 
stick  and  strip  laying,  sundry  games,  drawing  and  pegging. 
And  so,  in  greater  or  less  variety  of  employment,  of  all 
the  lessons. 

A  point  suggests  itself  as  to  how  these  various  occupa- 
tions are  to  be  combined  with  the  lesson.  No  mention  is 
made  of  the  difficulty  of  preventing  undue  distraction  of 
attention  through  the  introduction  of  the  exercises,  nor  is 
it  definitely  stated  whether  all  the  scholars  are  to  be  em- 
ployed in  them  at  intervals  during  the  progress  of  the 
lesson,  though  such  would  seem  to  &  the  intention ;  if  so, 
it  would  be  interesting  to  know  how  the  materials  are  to  be 
distributed  and  dealt  with  ;  whether  one  occupation  only  is 


to  be  used  at  the  time  of  giving  the  lesson  ;  and  whether 
the  lesson  is  to  be  repeated  and  revised  each  time  an 
associated  occupation  is  engaged  in,  and  so  forth.  There 
seems  some  risk  of  spoiling  two  good  things  in  the  attempt 
to  combine  them.  In  the  very  frequent  case  of  laxge 
classes  the  handling  of  so  many  different  things  must  be 
fraught  with  risk  to  any  but  skilful  teachers.  And  no 
sufficient  indication  is  given  as  to  how  these  and  similar 
difficulties  are  to  be  met. 

Yet  the  methods  indicated  in  the  earlier  part  of  this 
book  and  the  ideas  pervading  it  throughout  are  highly 
suggestive,  and  the  whole  forms  a  valuable  contribution  to 
the  Urge  number  of  recent  books  put  forth  for  the  guidance 
of  teachers  in  this  department  of  infant  School  work. 

Physiography  :  Johnston's  Standard  Series  of 
Illustrations.  Sheets  I.  and  II.  London  :  A. 
Johnston. 

We  feel  we  are  doing  the  teaching  profession  a  good 
turn  in  recommending  to  their  notice  these  two  capital 
wall-sheets.  They  are  vigorously  designed  and  coloured, 
and  will  form  most  valuable  auxiliaries  in  imprrssing  the 
main  facts  of  physiography  on  the  minds  of  youthful 
learners.  Sheet  No.  I.  deals  with  coal,  coal  mines,  vol- 
canoes, and  geysers,  and  the  illustrations  which  have  been 
selected  as  representative  of  these  subjects  are  well 
calculated  to  awaken  and  sustain  the  interest  of  the  class. 
Sheet  No.  I  (.  is  devoted  to  Physical  Geography,  and  treats 
of  the  subjects  therein  comprised  in  an  equally  happy 
manner.  The  two  sheets,  taken  in  conjunction  with  the 
explanatory  keys  issued  with  them,  will  afford  to  teachers 
the  subject-matter  of  a  series  of  lessons  as  full  of  instruc- 
tion and  worth  as  they  are  of  interest 
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THE    SCHOLASTIC    SEWING    MACHINE    COMPANY. 

(BSTABHSHBD    IftWO.) 

SPECIAL   REDUCTION   TILL   MAY   1st,    1884. 

Wk  have  resolved  to  supply  a  superior  £4  4s.  Hand  Lock-Siitoh  MachlDa,  'The  Wellington,'  by  a  first-class  maker,  for  £2  lOs.  cash,  or  by  ess7 
instalments,  £3 16s.,  which  may  be  paid  by  Seven  Monthl v  Instalments  of  8s.  each,  or  by  Three  Quarterly  Instalments  of  18s.  8d.  each,  carriage  paid. 

This  Machine  is  beautifully  finished  and  ornamented  with  gold,  and  possesses  the  latest  improvements  to  the  present  time.  It  is  fitted  wtth 
the  Patent  Shuttle  and  Spool  Winder,  and  the  fast  and  loose  arrangement  (which  enables  the  operator  to  wind  the  bobbins  without  the  machins 
being  set  in  motion). 

The  following  extras  are  given  free  with  each  Machine :  via.,  6  Bobbins,  6  Needles,  Double  Hemmer,  Braider,  Quilter,  Straight  Guide,  8  Screw 
Drivers,  Thumbscrew,  and  Illustrated  Instruction  Book. 

In  order  that  teachers  may  test  and  pmve  the  value  of  this  bonarflde  offer,  we  have  decided  to  send  every  Machine  on  28  di^s*  free  trial,  carriage 
paid,  and  if  satisfactory,  at  the  end  of  the  38  days'  free  trial,  the  cash  price,  or  a  monthly  or  quarterly  payment  can  be  paid.  If  not  8atisf«ctory  we 
are  Qoite  willing  to  pay  the  carriage  both  ways. 

8PBCIMBN    OF   TBSTIMONIAL6. 
,        *The  4  '*  Bradbury  *'  Machines,  both  In  appearance  and  simplicity,  were  far  beyond  my  expectations.    They  have  been  thoroughly  tested  during 
the  last  34  vears,  and  have  proved  highly  satisfactory.    They  are  pronounced  by  all  to  be  tne  prettiest  machines  they  ever  saw.'— Mr.  W.  £eoi, 
Training  Ship  Exmouth^  Grays,  Essex. 

'  The  3  Machines  (Bradbury)  have  worked  well  and  quite  given  satisfaction.'— The  Dowager  Lady  O.  Craig,  Dean's  Court,  Wimbome,  Dorset. 

'  We  are  very  plea  ed  with  the  3  Machines  (Bradbury)  purchased  from  you,  and  think  uey  are  very  good  and  cheap.'— Miss  Peatfleld,  Fairfield, 
House,  Duke  Street,  Chelmsford,  Essex. 

*  I  thank  you  sincerely  for  your  kindness  and  courtesy,  and  shall  recommend  your  Company  whenever  I  can.  I  am  well  aoqnainted  with  the 
working  of  the  **  Wollington  "Machines,  as  several  of  my  friends  have  them.  It  is  an  extremely  pretty  Machine,  and  does  its  work  quickly,  easilyt 
and  welL'—Mlss  Thompson,  All  Saints*  Scbool,  Matlock  Bank. 

^he  Bradbury  Machine  continues  to  give  entire  satisfaction  in  everv  way.  It  is  indeed  a  model  of  beauty,  simplicity,  and  etfidency  In  oae» 
We  have  shown  it  to  our  friends,  and  it  is  admired  by  all.'— Mr.  C.  Attriage,  National  Schools,  Boyston,  Cambe. 

Particulars,  Testimonials,  and  Illustrated  Lists  from  the  Manager,  155,  Whitk  U<)R$s  Strkkt,  8TSP>'Sir,  IiOXDO:r,  B. 
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W.  d  R.  CHAMBERS  have  published,  to  suit  the  requirements  of  the   reoent  Circular 

to  Inspectors: 

CHAMBERS'S  GRADUATED  READERS. 


STANDARD     I.     80  pages  of  Text.  120  paffes  in  all 

STANDARD   II.     80  pages  of  Text,  128  pages  in  all 

STANDARD  III.    120  pages  of  Text.  176  pages  in  all 

STANDARD  IV.    160  pages  of  Text.  232  pages  in  all 

STANDARD    V.    In  pre/aratiw. 


Cloth,  price 


7d. 

8d. 
Is.  Od. 
IB.  3d. 


CHAMBERS'S  HISTORICAL  READERS. 


120  pages  of  Text. 

En] 
Lessons,  162  i>ages.     Oloth.  price 


BOOK  I.,  for^BTANDARD  III.    Bnlar^  Edition.     Stories  fh>m  English  History.     60 


130  pages  of  Text. 
BOOK  n.,  for  STANDARD  IV.     Enlarged  Edition.     England  from  the  Earliest  limes  to 
1327  A.D.     60  Lessons,  160  pages.     Oloth,  price  1& 

160  pages  of  Text. 

BOOK  III.,  for  STANDARD  V.    England  Arom  1327  to  1688  A.D.    60  Lessons,  102  pages. 
Cloth,  price  Is.  3d. 

180  pages  of  Text. 

BOOK  IV.,  for  STANDARD  VI.     England  ttom  1688  to  the  Present  Day.    65  Lessons, 
224  pages.     Cloth,  price  Is.  6d. 

120  pages  of  Text. 

JUNIOR  ENGLISH  HISTORY.     A  Complete  History  for  Standard  IV. 

Sixty  Lessons,  160  pages,  cloth,  price  is. 

120  pages  of  Text. 

ELEMENTARY  SCIENCE  READER  Standard  III. 

Common  Objects,  Familiar  Animals,  Plants,  and  Substances  employed  in  Ordinary  Life.    Sixty  Lessons, 
140  pages.  Illustrated,  cloth,  price  is. 


KBOHAWIGS,     Elementary.       First    Year's 

Coane.    By.  J.  Williams,  Swindon        

8H0RT  STOBIB8,  Third  Series.    With  Hints 

OD  Letter-  writioff,  ModeU  lor  Letters  and  Themes,  etc 

COVPOStTION.  Beine  Short  Themes  on  Easy 
Sabjects,  for  Standards  VI.  and  VII.    By  A.  Pakk,  F.E.I.S.  . . 

COMPOSITION.  Test  Cards  for  Standards  VI.  and 
VII.  (correspooding  to  the  Short  Themes).  By  A.  Paik,  F.E.I.S. 
]6  Cards  in  cloth  case 

8SLBGT  FOSTBY  FOB  BEOITATION. 

Standards   .,  II..  IIL each 

RSPBIHTS  OF  BNOLIBH  CLASSICS— 


CAMPBELL'S  SELECT  POEMS 
MRS.  HEMANS'S  SELECT  POEMS 
MILTON'S  COMUS 


o 
o 

o 


SHAKBSPBARE'S  PLAYS  for  SCHOOLS. 

With  Notes,  Examination  Papers,  and  Plan  of  Preparation. 

cloth 


AS  YOU  LIKE  IT limp.  xcd. 

HENRY  V.       ,.     xcd. 

HENRVVIII „     lod. 

MACBETH       „     xod. 

RICHARD  II ,     xod. 

RICHARD  III xcd. 


It 
»i 
«* 
ft 
»» 


X  o 

X  o 

X  o 

X  o 

X  o 

z  o 


OITTLTWB  OF  THB  HTSTOBY  OF  THE 

ENGLISH  LANGUAGE  AND  LITERATURE.  With  Lisu 
of  Icadms  Authors  and  their  Works,  Roots,  Figures  of  Speech, 
etc   Price,boards        

ADVAHCBB   PfTYSIOaBAPHY.     Adapted 

to  the  Syllabos  of  the  South  Kensingtoa  Science  Department. 
ByA.FiMDLATBK,  LL.D 


8 


8TANDABD  ALGEBBA.    JViw  Edition.    132 

pages,  cloth. 

Thb  SiMPLS  Rules,  Involution,  Fractions,  Indices, 
SuRos,  Equations,  etc x 

Part  I.  Notation,  Audition,  Subtractio.s,  Multipli- 
cation, Division o 

Part  II.  G.  C.  M.,  L.  C.  M.,  Fractions,  Simple  Equa- 
tions      o 

Part  III  Involution*  Indices,  Surds,  Quadratic 
Equations        o 

Answers  to  the  Abjvb o 

ALOBBBAIC    TBST    CABDS.      By   II.    C. 

Tarn.    In  Three  Stages.    Cloth  cases      ..        ..        ..    each      z 

LATIB—FIBST  YSaB'S  COUBSB.     Limp, 

6d. ;  boards         o 

LATIN  —  SECOND     YEAB'S     COUBSB. 

Limp,  6d. ;  boards        o 

FBENCEC  -~  FIB8T     YEAB'S     OOUBSE. 

Limp,  6d. ;  boards        o 

COUBSB  of  ABITHMETIC  for  the  CODE 

of  1883  Specially  prepared  to  suit  the  Mundblla  Code,  con- 
taining Rules,  Models  of  Method  and  Arrangement,  and 
numerous  Exercises.    By  T.  B.  Ellbry,  Marlborough. 

STANDARD  III.,  3a  pages  Price 

STANDARD  IV.,  40  pages 

ANSWERS  to  la.  and  Iv.,  in  one        

STANDARD  v.,  48  pages 

STANDARD  VL,  5a  pages  

STANDARD  VII.,  48  p^ges         

ANSWERS  to  v.,  VI.,  and  Yll.,  in  one 

PBINCIFLE8   OF  AQBICULTUBB^     By 

W.  T.  Lawrence,    Hereford.    Illustrated. 

STAGE  I Price 

STAGE  II 

STAQE  III 

In  One  Volume,  cloth..  


d. 


tf 
6 


8 


tf 
ti 
11 


ad. 
ad. 
?d. 

3d. 

4d. 


ad. 

•d. 

xod. 


W.&  R.  CHAMBERS.  47,  PATERNOSTER  ROW,  LONDON;  AND  EDINBURGH. 


THE  PRACTICAL   TEACHER  ADVERTISER. 


[April,  1884. 


KINDCR-eAIITEN  SOHOOLS. 


HALL'S  ILLDSTfiAISD  FRENCH  TOY  BOOK 

With  100  Bnffravingn,  1b.  and  1b.  4d. 

'  A  vatuabie  stepping-stone  to  the  study  of  French  by  Eoeliih 
cMdtea.--a>ify  ChronicU. 

BATEHAN,  26,  Paternoster  Sq.,  E.C. 

School  Boots,  Statlopery,  apd  Apparatos. 

THOMAS  LAURIE,  31,  Paternoster  Row, 

Afxlfi^  U(  Sdtna  md  Art  D^artmnt  ty  apjxiiiitmttl, 

LAURIE'S  ARMY   SCHOOL  DESK, 

The  only  conveitible  Desk  ever  adopted  by  the  Wm  06Bce. 

ALL  GOODS  CAKSIAGI   FAII> 

•t^uItTon     by     correspondence 

.1  Certipicatb  Exahination. — Graduated  initniction, 
Hiilable  exercises,  carefal  corrections,  and  ample  sointions  are 
ptovided  rcpiJaily  twice  a  week.  The  tcnns  are  either  quarterly 
(from  IDS.  per  quarter)  or  by  teanlls  (from  £1  upwards),  accord- 
ing to  preference.     P     ''      '         -'     -<- ---> 

remit  the  fee  at  the  ei 
menl  by  results' 

Matriculation  [established  iS;i).— As  explained  in  recent 
advertisemenis,  this  b  poetically  the  only  opportunity  of 
obtaining  suitable  and  sunicient  insliuction  from  Tutors  who 
devote  their  whole  time  to  the  work,  and  who  require  **  pay- 
mfK/icAa/^DT  if  the  pupil  EiJIs  after  two  attempts. 

Civil Sebvtce.— Scholarship,  A.C.P,  Diocesan,  Shorthand, 
P.T.  Papers,  Science,  Drawing,  Musical,  Medical,  Legal,  and 
all  other  branches  as  isaaL  Terms,  qoarteily  01  'by  r«(ulti,' at 
the  option  of  the  pupil. 

Address,  Mr.  jAMtS  Jbnhings,  Tuition  by 
Office.  Deplford,  London. 


ESTABLISKBD  ilji. 

T5IRKBECK  BANK.— Southampton  Buildings,  Chan- 

Cnmoi  AcCDUnU  npcnsd  ■ccordinf  ID  ihs   uuil  mcik*  of  atkB 
B>nkcTi.uid  Interest  ■Jloived  dd  the  (nmimuiB  monlhlT  tslanctt  wbcn  not 

TliB  Buk  underlies  for  it>  customeri.  frte  of  cliVEV,  ihv  cuitodjr  of 

of  BKchnn^e,  DividFrHU,  and  Coupons;  imd  the  puTchue and ial« ofSlodu 
■nd  Sbut*.       Limn  af  Credit  ud  Circular  Nolei  luued. 
A  Pamphlet,  wiih  Ml  pKniculan.  on  applicaiinn. 
Manli,  1B80.  FRANCIS  RAVENSCROFT,  Manaeer. 


SiYlU 


UBi  Raoaipia 


le  Otbce  dI  llie  UiaitB 


e   PuSKuidO   acid   D 


How  TO   PURCHASE  A    HOUSE  FOR   TWO 
GUINEAS  PER  »                                             " 
Re«[oPBT,    AppliBtthel 

HOW  TO  PURCHASE  A  PLOT  OF  LAND  FOR 


dlp^i^la^^g 


S  RAVENSCROIT,  Uuw>- 


MBIBDL'nWOHK  FOR  I.ADIB''.  for  Pleasure  andProflt 

*'  — All  Ui»  New  AM  Work.  Dir-clloin  Wlnvdy  UilneainKnlulng 
and  Crochflt.  Baleable  B-ixnnr  4Ttl<'1>'K'  Bu|£(f«tlDna  far  tifie  remanfln- 
Ure  dliiKwl  ol  Wnrli.  and  Hit,  of  Work  Bocletlei.    EnlargBd  Edition, 

Prtw  li.  Hi.,  pnet  fr—.  

RTKanOGG,  MiLTEis  Lixv.  WoactariBniM. 


'BANKRUPT  STOCK.' 

SCHOOL  DESK  MANUFACTURER, 

Having  purchased  the  Entire  Stock  of  Iron  SUndaidi 

maniifoctured  bj 

JOHK  OLENDENKZirO. 

Late  of  Chalk  Hill  Woriu,  tiadinc  imder  the  natneof 

COLMAN    a   QLBNDEHNIN6, 

IS   NOW   OFFERING   THE   CELEBRATED 

NOR^^^ICH    DESKS 

AT  GREATLY  REDUCED  PRICES. 


For  putici]J«n  appl,  to  the  Avn,  it 
OR 

DUKE'S   PALACE   WORKS, 

NORWICH. 

Milker  to  the  Birmingham  School  Board. 


MURBY'S   IMPERIAL   COPY  BOOKS. 


EXCELLENT.' 


OHBXOBLLED;' 


iperloT  Copy  Bookt  an  rapidly  Sndiiifi  ttaatr  way  inla  lU 

good  IClHIOll. 
Tht/eUtKna  ■»  nmmieTi  ton  taldr  >»•  sAM.-— 

No.   3t.1>!xtandLannT«Ii(. 

Mo.   4.  l>vn  Hand  and  BnialL 

Ko.  131.  Qlrh'  FlalsUuHaod. 
lbUa(liiallMi«nl««inniBt»n.    FrlMad.Mwh 
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COX'S  COPY-BOOKS 

ARE  THE  BEST. 


SPBOIAIj   m^TIOB 

SOHOLABSHIP,  1884. 


All  abo  intend  to  gain  a  Queen's  Scholacihip  should  send  for 
lIk  blal  Articles  and  Noles  on  the  Entiuice  Eiamination. 
Put  free,  6  stamiii. 

FIDUS  ACHATES, 

Westport  Collage,  Waiehun,  Donet. 


LETTER-NOTE  SCHOOL  MUSIC. 

(CwnWning  the  Advantagas  of  Tonio  Sol-fa  with 
thB  Staff  Notation.) 

A  couiM  of  Graded  Songa,  etc.,  for  educMioiuJ  purposes, 
wilb  BiSdent  dnedions  suitable  foi  Juuioi  CLiucs,  Day, 
GmtniDient,  Boacd,  British  Schools,  etc.  Can  be  used  by  Ihc 
rmngett  pupil*.  Part  L,  24  pag«s,  31].;  or  in  six  numbm  at 
U.  cub.  Speciineiu  sent  of  all  six  numben  from  J.  Adlrv  for 
uuw  stamps.  

J.    ADLEY   &    CO., 

Publishers   of  Letter-Note  "Works, 


MACLEOD'S      EXPLANATORY     ENGLISH 
GRAMMAR  in  GUigS  Sih^l  Strin  ;  complete,  price 
NntpaNCK ;  or  in  Foui  Parts  i — 


Dbpinitions,  id. 
London :  LONGMANS  &  CO. 


TAmS  EDCLID,  PRiCTIGil  6E0METST,  etc. 

EUCUD'S  ELEMENTS,  Books  L  to  lit  with 
UiEfol  thmma  ud  PraliiHU  ■*  Eiercuci.    Br  Thomas  Tati, 
F.ILA.S.    Pnnxt. 

PRACTICAL  GEOMETRY,  comprismg  the  Con- 

A      nraoiin  and  Applicaiioo  of  iIk  mMt  Uscfal  PioUcdu.    iSnw. 


London :    LONGMANS  &  CO. 


Part  III,    Just  Pi;blished, 
In  fcap.  8vo,  with  136  Woodcuts,  price  3a.  6d.,  cloth, 

EXPERIMENTAL  CHEMISTRY  for 

■•-'    itrKinB  t:TiinPNT<!     n»  i    Cmbdc^h  unv- 


Part  \.— Introductory,  is.  6d. 
Part  W—Nen- Metals,    vdtk    an    Appendix    on 
Sytlematk  Testing /or  Acids,  2a.  6d. 

Pakt  il\.-~Metais   and  AUted   Bodies   {with  an 
Analytical  A/fiendix),  3s.  6d. 

*a*  To  be  completed  in  4  parts. 
LONDON ;  LONGMANS,  GREEN,  St  CO. 


SCHOLASTIC 
MUSICAL  INSTRUMENT  Co. 

I»  npply  TwAban,  •obgol  Board  llambw^  ud  Mboal 
■•■■can  Mtb  An  kloa  ar  Hsibal  umntant  bm  ANT 
Ibkn  U  bOBA  ftda  Tiadt  PrlM  (gr  Cull, « tv  Baar  laitalouaU. 


^'> 

^f 

■  Wi  tun  ■»  t.Md  pltrfT  or  nm*  Id  tn  Itit  ptuw:  and  I  eu  ■»  to  fn 

h»  «ry  moch  «  «  |,I««J  .,.h  U.  uxT b«r  pull,  1  ui  olji^  „rm 

'Vua  >n  u  liUity  to  auki  iny  SH  er  nf  wHVi  wd  n  om  apfadg*. 
Out  [hi  nuo  it  taullanl  boili  r<]r<«H  ud  losch.  Did  Diu  u  ii  mj  dHM 

■  j,oa>i  lisilu  Ttttiuonlili  timn  (hb  noiml  Inw  ill  puB  <d  tbm 
P|<ociwl>  ud  M«un  of  T»u>d|  Colkfs  SmOm  ud  Sdud  Awl 

THX  ONLV  ADDRESS  IS 

39,  03ENZT 

CRESOENT,   OAMDCS  KOAl^ 

LONDOH.  H.W. 

ENaLIBR  HinOEX  FOB  BOHOOLB. 

A  SOHHARY  OF  ENGLISH  HISTORY, 

With  miwratililul  BoUcci  and  aennloilcil  Tablu.  Crown  Sid. 
Etawed,  M.  -.  cloth.  Il    FooTth  fiUilin. 

Br  L.  C  BuHT.  Auttiar  ot '  A  SjnopllciU  Hlitory  ol  Engluid.' 

'  It  oonulni  UiB  lutiMance  at  ■  nit  AmDunt  ol  iinowled(a,  blitoHoal, 
political,  And  l*g«l.  It  li  ioelwBp  th«t  every  lM<!l«r«n  g^t  It,  aiid  lu 
BoDd  U»t  none  uuglit  Id  bs  wltliout  It.'— SrAwI  Ci.an<i>w. 

'Ttiere  are  ininy  cxcelLsnt  fuminarict  of  hlitoriaj  lAOta,  iHit  Ur. 
Burt'i  compendium  will  compm  [ATounbly  wltb  anyof  tliem.'— &^>ii<- 


THE  NEW  INVENTION  IN  PENS. 

special  contrivance  (patented)  for  holding  large  supply 

cifink. 

'They  glide  like  an  express  train.' 

THB    SCOTCH    BXPHBSS. 


*  Twin  kings  of  caligraphy.' — The  BcuHt. 
AlM»   THB   FLYinre    SCOTCHHAN. 

Ud.  A  Is.  per  Box,  it  lU  SUdoners'.    Sptclmtn  Box, 
wttk  all  tbB  tiids,  by  Post,  Is.  11 


Died  bjtDe  Head  Candidate  at  the  Scbolarablp  Eiamlnalioii,  188S. 

TEXT  BOOK  OF  MOaiCiL  THEORY  FOB  PUPIL  TEACHERS. 

BY  JOHN    TAYLOR, 

OrgiuaitH.tr.C>m*illtaral,KtninHl*n,Amlktr^lhi'M<aatini 
Smehit  MetinL- 

This  coBpklB  lho<lK^  Lsncise  manual.  B«Mhv  All  Pilpil  l^adwn' nouin- 
mau,  foniu  Ilie  LniUAl  di  viiioo  of '  The  Studenu' Tul  Book  of  the  Scaoca 


jjkcaDbclMiBedfromabaok.ibUwilllaaiiil.'— 

MtHller. 

Londgn  \  O.  f  muf  &  Son,  ji  aod  jt,  FhM  Smm,  B.C.  i  and  UnxsirA. 
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HARMONIUMS,  AMERICAN  0BQAN8.  PIANOFORTES. 
J.     COOPER     &     CO., 

SCHOLASTIC    KUSICAL    INSTRUMENT    UANUFACTURER5, 

70,  Shcppartou  Soid,  Nair  Hoitta  Bead,  IiUn^u,  Loodon,  N. 

Work*:  PsBbodv  Tud,  iBsei  BauL 

THJ'CB0BIs'S'°'0H6ill 

(BEDIBTBRBD). 

TtL«  Climpwt  uid  Bait  Onu  In 


er  '  I  n*TCr  hawd  uijrtblDg  111 
bclon  It  tlu  prlo«.' 

^"The  Oborlitcr"  davBrrei  Xa 
widely  ]inii*n.' 

'  It  li  ■  iplandld  oc^n  In   «i 

■  Admlnbl;  awcet  In   ton*,   i 
hlghlj  flnlihed  In  >pp«nuio«. 
SEE  TEBTIICOHIALB. 


Specially  Adapted  to  tlie  New  Hmdella  Code, 


HUGHES'S 
GOVERNMENT 

INSPECTION  SUMS. 

In  Smn  Packets  (or  tits  Seren  Standards. 


Price  la.  per  Packet. 


Fifty  difCbtent  CttAa  And  two  seta  of  Answers  in  Mah 
PMket. 

The  Qolova  of  the  Cud  rariei  in  Mch  SUndard. 

Each  Packet  is  endoud  in  a  >toat  cloth  caae. 

,  As  manj  Inspeoton  giro  siims  in  HS.,  a  proportion  of 
these  Cuds  are  in  script  oharacten. 
A  CompUU  Set  *mt  upon  receipt  ^  P.0.0.  for  U.  Sd. 


LONDON : 

JOSEPH  HOGBES,  FlUrim  Street,  lad|ato  HUl,  E.C. 


W.    SWAN    80NNENSCHEIN    &    CO.'S 

NEA?V^    EDUCATIONAL    BOOKS. 


THB  R07AL  BBLIBP  ATLAS  of  ALL  PARTS 

□I  UiD  QLOBE.  By  Q.  rbllUpl  fiavan,  F.O.S.  Thlrtj-ona  EmbOMaJ 
UsT", euh  ipaolall;  fimmed  ud  Kuardad.  Tbe  whoia  in  1  ml.. 
ni>u  4to.  tulf-bound,  31a.  {Sumul  Editin.  ■'■  Apra. 


Put  t.,  InalTrii  of  Wordi  uid  PronnneUtlon,  Jiut  publlibed.  It., cloth. 

THBOOMMON-SBNSBMETHODofTElAOHINa 

ntENOH.    Br  H.  Pnola;  and  K.  Cunla. 
mi  mMbod  la  ttw  oatooiue  of  muij  yHn*  sipcrtaDoa,  aided  by  tha 
oanlul  praotloal  Kud?  ot  tlia  ByiUm*  In  om  in  ttia  Blamantaiy  Bstoola 

Vnooh  U  ■  I(e^  laajniafe,  and,  to  bear  praoUoal  us.mnitlw  taught 
aonTMMUonally  Imm  Ow  outaat. 

tba  0.-S.  Msthnd  aienliBi  tha  pupil  la  artloolatlon  and  proDonda. 
tloB,  wbllft  at  Uw  aama  time  ha  li  aoqalrinK,  irltbout  Doniidoui  effort, 
alaneToeabalaryoI  Frtnob  word),  whloh  are  broagbt  lato  dally  uM. 
Tbe  nodj  of  Franoh  Qtammar  la  poatponed  until  tha  pupil  can  nad  and 
ondarrtand  BiuDlly  and  iDWlllaantly. 

Frspand  by  Uia  OooinlttM  appointed  by  the  AHOdaUan  lor  tha 
Impnraniflnt  of  Qaomatrlcal  TeaoblTig. 

THB     BLBMBHT8     of    FLAKB     aBOUBTBT. 

(Oorreapondlng  to  BncUd,  Bnofa  I.  and  II.)    With  nomaroo*  IMa- 

gnmt.   St.  Sd. 


Poap.  »vo,  limp  doth ,  li. 

8BLBC7T    POBM8    of  GOBTHH.      Bdited,    with 

Nolet,  IntnduotloB,  and  a  Ufa  ol  Goethe  (In  Glemiao).  by  Profeaaor 
B.  A.  Sonneniobala,  H.A.  Oion.,  and  Prnteaaor  A.  ronlaciber, 
Uolv.  at  Oral. 

With  Tiran^  BUekboatd  Drawing*,  emwu  Sn.  Si.  M. 

ILLI7STRATBD    M&NUAL  of  OBJBOT    LBS- 

BOVB.    By  W.  |nd  H.  Boopar. 

rOB  LOUD.  mTEBIIBDIATE  (Pint  B.A.}. 
down  Sro,  iDterleaved,  3i.  U. 

THB    HIBRO    Of   XBNOFHON.      Edited,    wltb 

iDtnducUoo  and  Motei,  by  B.  Bhindler,  M.A. 


J,  oloth.ti.Sd. 

PBOBLBU8   and  HXBROIBBS   In   POLmO^AL 

By  Alfred  UllDBi,  M.A, 


■nd  pmbletai  i 
une,  Mi(  the  *! 


^ _  ._.  _.  *lewi  of  the  non  pro- 
minent iohooli  of  tbooght  an  alio  Indicated.  A  good  deal  of  labour  lui 
been  aipendad  upon  the  work,  wblob  •oonamUtaandpubUolita  will  lad 
aa  talniible  w  It  li  unpretaatloua.'— j^w^otor. 

Contalnil,OiMQu«tlaniderlred  from  PapertiatfOT  Cambrli'      '   "' 
C.B.,  Lond.  Dalv.,  Oifanl,  and  other  Biamlnatloni,  wltb  C 


'  Queitloni  derlred  from  Papert  lat  for  CambrldEe  Looal, 

,^    ^,__    .-^   -.1...  «^in,[natloni,  wl—  "■ - 

idaid  Writers 
Crown  Svo,  3t.  Bd. 

SBBINO'  and  THINKINQ:  EUementary  L 

and  Eiaroiiei  In  Orammar.  Oompoeltlan,  and  Logloal  Analnb. 
By  Ghaclaa  BoblUble,  Ph.D.,  P.O.P.  Bawnd  Bdltlon.  BdlMd  by 
T.  t.  AUtOAVa,  B.A. 


Rev.  EDMUND  FOWU'8  School  Books. 


aaarleiol 


aa  Mr.  Foole  (o  tniDOth  the  way  ol  the  claai 

elenuntaty   worki  whlcb  for   aocuiaoy  In 

method,  aa  wall  M  pnotlcal  utility,  an,  aa  ahuun,  mii|  aj  — j 

almUarworkaln  Uila  oountry.  .  .  Their  tone  liaobolMly  and  tborongb, 

and  no  real  dlOcalty.  .  .  It  dilrked.'— 5Moet  Baard  dtrmidt. 

'  It  baa  ieldani  been  our  fortune  to  llgbt  npoo  a  Oreek  grammar  In 
wbleb  eocnomy  and  retiencbment  of  apaoewant  lo  thonnghlr  along 
with  luddtty  and Mlldltyotlnfonnatloa.  .  .  Anetamountol  (boaghi 
andpalni  bai  been  boitowed  upon  iuob  arrangemonr      '  "-■  --■  — 

•ome  npatltlon  and  eitabtlih  a  aequanM  appraoiabia 


W.  SWAN  SOlfNENSCHEIN  i  CO.,  PATERNOSTER  SQUARE. 


April,  1884.] 
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JOSEPH  HUGHES'S  ANNOUNCEMENTS 

SPECIALLY   ASAPTEB   TO   THE   NEW   MUNDELLA   CODE. 


idopted  by  the  London  School  Board. 

HUGHES'S 

SCIENCE 

BEADEBS. 

A.  NEWSHOLME,   M.D. 

STANDARD  IH 6  10 

STANDARD  IV 1    O 

STANDARD  V 1    3 

STANDARDS  71.  &  VII.  1    6 


*  ORIGIITAL,  iKTKIUCSTOre,  Attbactitb.' 

ThM  Schoolmatitr. 


PBOFUSSLY  ILLUSTRATED. 
Sptamau  MNt  poti  fret  mpom  reetipt  of  ha^  tht 


pmhlithed  price  in  ktdfpennff  rtaanw . 


ThlaVew  Series  of  Beading  Books  will  to  found 
eaoetly  adapted,  not  only  to  the  latest  requlre- 
aaants  of  the  Mundella  (xide,  bat  to  the  Byflabus 
iMued  bf  the  Behool  Management  Oommittee  of 
the  London  Sehool  Board. 


7%e  SdminuuUr  aays :— *  Mr.  Balohln  writes 
u  a  teacher  who  knows  practioally  the  Tarious 
wlifeets  to  whieh  he  addresses  himself,  and  is 
thoroughly  eapable  of  presenting  them  to  chil- 
dien  in  an  attmrtiTe  fashion.' 

T%t  Board  Ttadier  says :— *  These  books  are  not 
marely  eoUeotlons  of  facts ;  they  are  soond  text^ 
books  wUidi  are  ealculated  to  teaioh  young  people 
td  think.  Tlieir  rtmpliclty  Is  not  affeotod,  yet 
thcT  naj  to  Intelligently  read  hy  wry  young 
ehildrsn.  They  are  pleasant  to  read,  and  the 
Indefinable  "knack"  of  the  trained  teacher 
^ipears  in  every  chapter.* 


HUGHES'S 

STANDARD 

STORY  BOOKS. 

Strongly  hounds  beautifully  illtutrated. 

STORIES  F0R~INFANT8,  64  pp.,    b.  d. 

cloth      ...        ...        ...        ...    0    4 

STORIES     FOR     STANDARD     I., 

96  pp.,  cloth 0    6 

STORIES     FOR     STANDARD    II., 

128  pp.,  cloth 0    8 

STORIES    FOR    STANDARD    III., 

160  pp.,  cloth 0  10 

STORIES    FOR    STANDARD    IV., 

224  pp.,  cloth 1    0 

STORIES    FOR     STANDARD     Y., 

288  pp.,  cloth 1    6 

STORIES    FOR    STANDARD    Yl., 

320  pp.,  oloth !..    2    0 

Specimens  sent  post  free  to  any  Tfoeker 
on  appUoation, 

The  Sohodmaster  ULys :— *  Admirable  in 
every  respect.  The  books  are  strongly 
and  attractively  bound,  and  possess  the 
additional  recommendation  of  cheapness. 
They  only  require  to  be  known  to  be 
appreciated.' 


MopM  If  tt»  Loiiiii  Sclool  Bcirl. 

HUGHES'S 

HISTORICAL 

READERS. 

WBITTEK  BT  THB 

BsT.  Bib  GBOSaE  W.  COX,  Babt.,  M.A. 

STANDARD  IIL  -      -       O  10 

STANDARD  IV.  -       -        1    o 

STANDARD  V.  --10 

STANDARD  VI.  -      -        10 


CHARMINGLY  ILLUSTRATED. 


A  Tuuker  writes  :—*  The  Histories  cannot  be 
excelled.'  

8PEC/MENS  SENT  I'OST  FREE  TO  ANY 
TEACHER  ON  APPUCATION, 

Vow  Beady.    Small  crown  8vo. 

HUGHES'S 

NATURAL  HI8T0B7 

BEABEBS. 

INFANTS       .      -      .       -       4<L 

STANDARD  L     -       -       -       6<L 

By  Mrs.  FENWIOK  MILLEB. 


W^  These  Popular  Readers  fuMSl  in  all  respects  the  requirements  of  the  latest  Circular  (No.  233^ 

on  Readiuff  Books  issued  by  the  Department. 


London:   JOSEPH    HUGHES,  PILGRIM  STREET,   LUDGATE   HILL,   E.G. 

HANSFORD'S    MATHEMATICAL    WORKST 

By  CHARLES  MANSFORD,  B.A.,  Vice-Principal  of  the  Westminster  Training  College. 


Mansford's  School  Arithmetic.   Prioe  48.  6d. 

Ibe  entire  sat^eet  Is  logioallr  arranged ;  and  the  explanations  given 
hidieste  the  proper  methods  of  teaching  the  mles,  and  also  present  a 
soDTenlent  sommaiy  of  the  principal  points  to  be  remembered  by  the 
popil- 

The  best  methods  of  woriring  are  fnlly  explained  and  illustrated,  and 
the  miss  are  {vinted  at  lennh  and  in  different  types.  Most  of  the 
exsmpiss  sre  taken  from  the  JPkpers  set  ygy  the  Education  Department 
daring  the  psst  twenty  yean. 

The  5aloo{iiia<t«r  says*--' We  can  strongly  recommend  it  to  the 
•tttntlon  of  our  readers.' 

Tbe  SdioU  Board  Ckronido  siyst— 'The  commercial  part  Is  as  good 
from  the  pneticsl  point  of  view  as  the  theoretical  is  from  Uie  sdentiflc 
standpoint.  It  Is  a  capital  Arithmetic ;  novel,  without  being  far-fetched 
or  oveT'lngenlouSb* 


Mansford's  School  Algebra.    Price  la.   New  Edition. 

Is  specially  adapted  for  Fnpil  Teachers,  and  oantaing  full  exjOanatunu 
cf  the  points  likely  to  prove  difficult  to  beginners.  There  are  numerous 
<)ri|i]uu  examples,  especially  in  nroblems,  which  are  carefully  classlflM 
ana  ipadnateo.  The  relation  ofiM  wbjecX  to  Arithmetic  it  hqa  eonttantiy  in 
sw»,  and  iUnttratod  throughout. 

Adepted  ky  the  London  School  Board,     New  Edition, 

Maasford's  Algebra  for  Elementcuy  Schools. 
Price  $d. 


Mansford's    School    Euclid.     Books    I.   and  n. 
Price  Is.      ' 

In  this  little  Manual  the  propositions  are  so  arranged  as  to  bring  out 
the  relation  of  the  several  parts.  Exerdses  and  explanatory  notet  are 
appended  to  each  i^oposition,  and  the  diappnams  have  been  specially  en- . 

£&ved  to  show  the  distincUon  between  the  constructive  parts  and  the 
ta.    A  series  of  one  hundred  mlsoelUneous  exercises,  elauified  according 
to  tht  propotiiumt  on  which  they  depend,  is  given  at  the  end. 

Now  ready t  prioe  2s.  6d, 

Mansford's  Solution  of  Geometrical  Exercises, 

Bzplained  and  lilastrated.    With  a  Complete  Key  to  the 
School  Euclid,  and  100  Additional  Examples. 

This  Key  has  been  prepved  specially  tot  Teachers  who  use  the  School 
Euclid.  It  contains  the  Solution  of  all  the  Examples  in  the  Text  Book, 
and  also  of  100  Additional  Examples,  which  are  so  aiianged  that  a 
Teacher  can  select  a  suitable  exercise  for  any  proposition. 


Mansford's  Mental  Arithmetic  for  Schools  and 

Training  Colleges.    Price  Is.  6d. 

Ihe  rules  and  examples  are  systematically  arranged  and  graduated. 
Each  page  contains  a  single  rule,  with  its  proper  iUustratloos  and 
accompanying  examples. 

The  mlioellaneous  examples  contain  a  complete  set  of  the  Oertlflcate 
Examination  Papers  in  Mental  Arithmetic,  ooth  for  Male  and  Femalo 
Candidates,  from  the  beginning.  The  Answers  at  the  end  may  be  relied 
upon. 


»t     -V*  ^**  ^'"^  Editions  of  Mr.  MansfortTs  Algebras  contain  Additional  Ciiaptera,  with  numerous  Examples  on  FACTORS 
Thsse  Algebras  will  be  found  thoroughly  adapted  to  the  most  modern  requirements  both  of  Elementary  and  Middle-elauSehooih 

•/  SPECIMENS  SENT  POST  FREE  ON  RECEIPT  OF  PUBLISHED  PRICE  IN  STAMPS. 

JOSEPH  HUGHES,  Educational  Publisher,  Pilgrim-street,  Ludgate-hiU,  B.O. 
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Johnston's  Geographical  Establishment,  London. 

NOW  BBADY.    Sixe  68  by  SO  inchM ;  prfoe»  mounted  on  cotton  and  roUen,  vamUhed,  lai. 

JOHNSTON'S    STANDARD    MAP    OF    THE    BRITISH    EMPIRE. 

BEING  A  DETAILED  MAP  OF  OUR  COLOMliS  AHD  DEPEHDEHCIES. 
Mr.  MUNDELLA  says:-' An  ExceUent  Map.'       The  MABQUI8  of  LOBNE  says :-'A  beantifol  and  interesting  Map.' 

THIS  DAyIsPUBLISHSD, 

JOHNSTON'S      STANDARD      DIAGRAMS     OF      PHYSIOGRAPHY. 

Mos.  I.  and  11.    Size  68  by  60  Indies ;  prloe  %\%.  each,  on  canvai.  rollers,  and  varnished. 

Diagram  ITo.  I.  Introduces  the  subject  by  a  description  of  a  visit  to  a  Goal  Mine,  the  source  of  our  great  national  wealth.  Diagram  Ko.  II.  if 
chleflr  connected  with  Physical  Geography.    Bach  Diagram  is  acoonipanled  1^  an  Explanatory  Kev  (gratis).    Detailed  Prospectus  free  by  post. 

t^nytiografhf  is  a  uaefui  and  vutmctMve  ttudy,  and  it  oeeoming  one  qfthe  eitential  nMKtt  in  a  tdtoM  curriculum,  btcauu  it  is  felt  that  entry  iniMigent 
pereon  mutt  deeire  to  knoio  tomethina  ofwhtU  if  a&nfe  and  beneath  tutd  around  ue,  Tkue  Diagrams— wMeh  hose  been  mott  carefully  prepared— u^Hl  ther^ore 
be  found  invtUuable  both  to  the  Teacntr  and  the  Learner. 

The  Fkiiit  Trees  are  printed  In  Colours,  and  are  shown  in  full  fruit.  There  Is  also  given  on  each  Plate  a  drawing  of  (a)  the  leaf,  (b)  the  blossom, 
Cc)  the  fruit,  Cd)  a  sectipn  of  the  fruit,  etc.    The  Series  consist  of  :— 

THE   APPLE.         THE    CHERRY.  THE    DATE.         THE  GRANGE.         THE    PEAR.         THE    PLUM. 

Bise  of  each  drawing,  36  by  20  Inches.  Price,  mounted  on  board  and  varnished,  or  mounted  on  cotton,  with  rollers,  2s.  6d. ;  in  sheet.  Is.  6d.  each. 
A  short  description  accompanies  eaeh  Dree. 

LONDON;  A.  JOHNSTON,  9,  PATERNOSTER  ^UIIiDlNOa,  RO. 

THE    COMBINATION    TELESCOPE. 

T17S  have  much  pleasure  in  again  oflforlng  our  Combination  Telescope  to  the  public  at  our  former  low  prices.  The  Immense  favour  with  which 
^^  they  have  been  received,  there  being  over  6000  SOLD  IN  FOITB  MONTHS,  Induces  us  at  present  to  continue  our  old  tartH  to  every  part. 
These  Telescopes  have  now  been  exported  bv  us  and  are  extensively  used  in  India,  oeylon,  Africa,  New  Zealand,  China,  Japan,  America,  Oansda, 
Sandwich  Islands,  Jamaica,  Newfoundland,  Nova  SeoUa,  eto.,  and  are  much  valued  by  Omcers  in  the  Army  and  Navy,  eto.,  where  great  power  and 
clearness  is  required.  Till  we  brought  out  these  instruments  no  Astronomical  Telescopes  could  be  purchased  under  £2  to  £6.  Bach  Telescope  If 
made  of  brass,  with  black  morocco  body,  and  Is  exquisitely  finished  In  every  part,  has  ux  lenses  ot  such  remarkable  clearness  of  definition  twit  It 
will  distinguish  hills  at  35  miles,  flags  at  30  miles,  windows  kt  10,  and  time  by  a  church  dock  at  4  and  6  miles  distant.  In  addition  to  this  there  h 
a  separate  powerful  astronomical  eyepiece,  which  can  be  attached,  and  will  thus  enable  the  owner  to  examine  the  stars,  Jupiter  with  his  four  mooof , 
and,  by  adding  the  sun-glass  and  cap  also  siqyplied,  the  spots  of  the  sun.  In  fine  and  clear  weather  the  astronomical  eyepiece  may  he  used  instead 
of  the  day  power  for  ordinary  purposes,  thns  giving  this  further  power,  as,  while  the  day  eyepiece  magnifies  146  times  superficial,  the  astronomical 
one  magniftes  344  times.  The  Teleseope  is  made  with  three  brass  drawers,  shuts  from  17  to  6  Inches,  and,  with  the  extra  parts*  will  be  sent  carriage 
free  for  ISs.  6d.  Larger  sixe,  opening  to  24  inches*  closing  to  8|,  object  glass  16  lines,  giving  much  more  extended  view,  far  clearer  and  longer  deflni 
tion,  and  also  less  trying  to  the  eyes,  astronomical  eyepiece  also  half  as  large  again,  and  much  greater  power,  price  aSs.  6d.,  carriage  free ;  or  No.  3 
else,  having  19-Une  object  glass,  snutting  to  10  inches,  opening  to  37  Inches,  an  intensely  powerful  gbws,  specially  recommended,  oeing  a  new  size 
just  made  In  answer  to  many  requeste,  price  SSs.  carriage  free.  Carriage  to  India  2b.  extea,  to  all  other  parts  6s.,  except  on  No.  ft  size,  which  is  Si 
vxtra.       All  orders  to  be  accompanied  py  Coupon,  and  sent  within  28  days,  except  from  abroad. 

Superior  Table  Stands,  with  horixontal  and  vertical  motion,  secured  by  brass  screws,  with  straps,  etc. ;  very  compact  and  strong,  10s.  6d.  each. 
Common  light  stands,  3s.  fid.  each. 

E.  THEOBALD, 

Telescope  JiiaJker  to  the  Canadian  Government, 

Portland  House,  opposite  the  Station,  Oreenwicb, 

LONDON,  aB. 


^prtf.-.pRACTICAL  TEACHER.-^prii. 
Sntitles  holder  to  one  Combination  Telescope  at  price  adver- 
tised above.  (Signed)       £.  TflBOBALD. 


NATIONAL   SOCIETY'S   NEW  AND  RECENT  BOOKS 

FOR  TEACHERS. 


New  and  Revised  Edition  of 

THE  GRAMMAR,  HISTORY,  AND  DERIVATION 
OF  THE  ENGLISH  LANGUAGE; 

With  Chapteis  on  Parsing,  Analysis  of  Sentences,  and  Prosody. 
By  the  Rev.  Evan  iSniel,  M.A.,  Principal  of  the  National 
Society's  Training  College,  Battersea.    Price  5s. 

ENGLISH  ACCIDENCE,  PARSING,  ANALYSIS 
OF  SENTENCES,  AND  SYNTAX* 

Being  Farts  I. -IV.  of  the  above.    Price  3s. 

THE  HISTORY  AND  DERIVATION  OF  THE 
ENGLISH  LANGUAGE. 

Being  Part  V.  of  the  above.    Price  2s.  6d. 

THE  PUPIL-TEACHER'S  COURSE  OF  MATHE- 
MATICS. 

By  a  late  Fellow  and  Senior  2lfathematical  Lecturer ;  Examiner 
for  the  Oxford  and  Cambridge  Board,  the  Cambridge  Syn- 
dicate, etc. 

Part  I.— EUCLID,  Books  I.  and  II.  With  Notes,  Examples, 
and  ExpUnations.    Price  is.  6d. 

Part  II.^ALGEBRA.    Price  is.  6d. 

OUTLINES  OF  ENGLISH  HISTORY, 

From  the  Roman  Invasion  to  the  year  1883.  BV  the  |(ev. 
E.  DiCoid,  M.A.    With  Map.    Pric«a.6d. 

NATIONAL  SOCIETY'S  DSPOflTORY, 


SIGHT-SINGING  FOR  SCHOOLS. 

With  the  Elements  of  the  Theory  of  the  Staff  Notation  on  the 
Movable  Doh  System. 

Part  I.,  entitled  SIGHT-SINGING  FOR  SCHOOLS, 
contains  Lessons  and  Exercises  intended  to  enable  scholars 
to  pass  the  various  'tests'  required  by  the  Education 
Department  (Circular  219).    Pp.  64,  price  is. 

Part  IL,  entitled  THE  THEORY  OF  MUSIC,  contains 
Four  Chapters  on  the  Theory  of  Vocal  Music,  suited  to  the 
requirements  of  Pupil  Teachers,  Candidates  for  Admission 
to  Training  Colleges,  and  First  Year  Students ;  with 
Specimens  of  Examination  Papers.    Pp.  48,  price  lod. 

The  Two  Parts  in  One  Volume,  112  pp.    Price  is.  8d. 

A  BOOK  OF  SCHOOL  SONGS. 

Arranged  and  Harmonised  by  C.  Villiers  Stanford,  Esq.,  Mus. 
Doc.,  Organist  of  Trinity  College,  Cambridge. 

NOTES  OF  GRAMMAR  LESSONS ; 

Being  a  complete  Course  of  Graduated  Teaching  in  the  Parsing 
and  Analysis  of  Words,  and  the  Analysb  of  Sentences, 
together  with  a  very  full  set  of  Exercises,  Models,  and 
Examination-Papers.    Pp.  244,  price  2s.  6d. 

THE  TEACHER'S  MANUAL  OF  MENTAL 
ARITHMETIC  j 

Being  a  Series  of  Examples,  Exercises,  and  Spedmens  of  Teach- 
ing, intended  to  show  how  Mental  Arithmetic  may  be  Taught 
in  Schools  as  a  Preparation  for  Formal  Arithmetic.  Price 
IS.  6d.  cloth. 

HOW  TO  PREPARE  NOTES  OF  LESSONS. 

A  Manual  of  Instruction  and  Models  for  PupiloTeachers  and 
Students  in  Training  Colleges.  By  W.  Taylor,  Normal 
Master  in  the  National  Society's  Thuning  Coll^^e.  Batter- 
sea.    VnCt  A,  doth* 

SANCTUARY,  WE8TMINSTSR,  8.W. 


Last  Day  for  Application  for  Shares,  April  3,  1884. 

The  Educational  Magazine  Publishing  Company, 


ijiisa:iTEiiD. 


Special  Acta  of  ParUammty  1862  to  1879,  whereby  the  lit 

strictly  limited  to  the  amount  of  (heir  Shares. 


Capital  £10,000,  in  10,000  Shares  of  £1  each. 

The  present  issue  of  Shares  is  limited  to  6,700,  payable  1 0/-  per  Share  upon  Application 

and  10/-  on  Allotment. 

In  cases  T^here  no  Allotment  is  made  the  deposit  will  be  returned  without  deduction. 


JOSEPH   HUGHES,  Esq.,  Downs  View,  Beulah  Hill,  Upper  Norwood,  S.E.  (Chairman). 

CHAS.  BOWDKN,  Esq.,  Prtsidcnt  of  thi  Sunderland  and  District  Teachir^  AssocioHm^  9,  St.  Edmund's  Road,  Gateshead-on-Tyne. 

C.  J.  DAWSON,  Esq.,  B.A.,  Presidmt  of  the  Naiional  Union  of  Elementary  Teachers^  48,  Mildmay  Road,  Mildmay  Park,  N. 

T.  E  HELLER,  Bsq.,  Member  of  the  London  School  Board,  40,  Gauden  Road,  Clapham,  S.W. 

J.  R.  LANGLER,  Esq.,  B.A,  F.R.G.S.,  Ex\President  of  the  National  Union  of  Elementary  Teachers^  Broxholme,  Thurlow  Hill,  Lower 
Norwood,  S.E. 

H.  A.  REATCIIIX>US,  Esq.,  M.A.,  B.Sc.,  The  Training  College,  Westminster;  17,  Larkhall  Rise,  Clapham. 

Bankers.— THE  CITY  BANK  (LIMITED),  LUDGATE    HILL,  E.C. 
Solicitor. — C.  H.  LOVELL,  Esq.  (Messrs.  Lovell,  Son,  &  Pitfield),  3  and  4,  Gray's  Inn  Square,  Holbom,  W.C. 
A.uditor.—J.  H.  CHAMPNESS,  Esq.,  Fellow  of  Chartered  Accountants,  57,  Moorgate  Street,  London,  E.C. 

Secretary.— H.  A.  REATCHLOUS,  Esq.,  M.A.,  B.Sc 
Besistered  Offices.- 4>  PILGRIM  STREET,  LUDGATE  hill,  LONDON,  E.C. 


THIS  Company  has  been  formed  to  purchase  from  Mr.  Joseph  Hughes,  Educational  Publisher,  Pilgrim  Street,  Ludgate  Hill,  London, 
EC,  the  Copyright  of  the  The  Practical  Teacher,  The  Scholar,  and  The  Little  Learner,  and  also  the  serial  rights  and  stock  of  these 
Magazines  already  published. 

.  The  present  sales  of  The  Practical  Teacher  are  more  than  double  those  of  any  similar  periodical  published  in  the  United  Kingdom. 
That  the  value  of  this  excellent  property  is  fully  sustained  will  be  seen  from  the  following  Omdal  Statement  of  Mr.  John  H.  Champnbss, 
f '-'low  of  Chartered  Accountants  : — 

•  57,  Moorgate  Street,  London,  E.C,  February  26, 1884. 

'  1  liAve  examined  the  Bocks  and  DocomeYits  of  Mr.  Joseph  Huffhes,  relatin^r  to  the  number 
of  "Tlie  Practical  Teacher"  for  February,  1884,  andcertify  that  the  gross  profit  of  the  publication 
for  tlie  eaid  month  ia  fturly  represented  by  JS104  8s.  3d. 

•(Signed)  J.  HENRY  CHAMPNESS, 

(  *  Fellow  of  Chartered  Accountants.* 

In  addition  to  the  above  Statement,  it  may  be  mentioned  that  two  of  the  Directors  other  than  the  Vendor  have  personally  inspected  th^ 
b.  .ks,  and  assured  themselves  of  the  soundness  of  the  property. 

The  Prospectus  of  The  Practical  Teacher  for  the  current  volume  is  calculated  to  render  the  Journal  increasingly  popular  among  teachen. 

The  Scholar'  has  hitherto  held  a  foremost  place  among  the  lsij|[est  and  most  widely  circulated  educational  periodicals  in  the  world.  It 
ill  continue  to  be  publiahed  at  a  halfpenny.  The  editor  has  arranged  for  additional  matter  of  an  attractive  character, 
ich  will  render  it  still  more  suitable  as  an  ordinary  reading-book  for  the  upper  standards,  besides  fully  providing  for  the  latest  Depart- 
ntal  Cirimlar  (Ko.  233)  on  reading-books. 

The  Little  Z^eeerfur  will  be  of  eight  pages,  and  published  at  a  halfpenny,  and  will  provide  ample  matter  as  a  reading-book  for  Standards 
^d  II. 

Special  attention  is  drawn  to  the  fact  that  both  these  periodicals  will  contain  in  each  number  recent  bona  fide  Inspection  Questions  in 
r«Iicary  and  class  subjects,  thus  supplying  reliable  and  valuable  tests  in  these  subjects  in  the  cheapest  form  possible. 

The  profits  on  2^  Scholar  and  Little  Learner  are  expected  to  be  substantial,  in  addition  to  those  of  TTie  Practical  Teacher,  and  the 
ixectors  confidently  hope  to  be  able  to  declare  a  dividend  of  at  least  10  per  cent. 

Teachers  have  thus  an  opportunity  of  at  once  securing  a  good  investment  for  their  capital,  without  waiting  for  any  further  development 
he  property. 

The  Directorate  wiU  subscribe  one  quarter  of  the  paid-up  Capital  of  the  Company.  After  a  oeriod  of  rest,  necessitated  by  overwork, 
r.  Hughes  will  give  his  personal  supervision  to  the  Magazines.  During  his  absence  from  England  he  will,  where  opportunity  serves, 
rodnce  the  Magazines  to  the  trade  abroad. 

No  promotion  money  has  been,  or  will  be,  paid  in  any  form  whatever. 

The  only  Contract  entered  into  is  one  between  Tosbph  Hughes  of  the  one  part,  and  Thomas  Edmund  Heller  of  the  other  part, 
VA  March  I5»  l^^y  ^  ^PT  of  which,  together  with  the  Memorandum  and  Artidet  of  Association,  may  be  seen  at  the  registered  offices  of 

Company.  „ 

A A^iua/ions  for  Shares  should  be  made  to  JIfr.  H.  A.  REATCHLOUS,  Office  of  *  Pradical  Teacher  * 

PiljSrim  Street,  Ludgate  mil,  London,  E.C. 


THE 


NEW 


Royal  Readers 

TO  MEET  THE  REQUIREMENTS  OF  THE  RECENT  CIRCULAR  OF  THE  EDUCATION  DEPARTMENT. 


STANDARD    III. 


Beautifully    Illustrated    (190  pages,   foolscap  8vo), 
limp  Cloth,  lod.      Cloth  Boards,  is. 


ALREADY  ISSUED. 

STAHDABD  I.,  128  pages,  foolscap  8vo.    Limp  Cloth,  yd.       STANDARD  II.,  128  pages,  foolscap  8vo.    Limp  Cloth,  7d. 
Cloth  Boards,  9d.  Cloth  Boards,  9d. 


«*  The  other  Tolumes  will  follow  shortly. 


«  * 


The  Resent  volumes  form  Nos,  I.  to  III.  of  the  ^  NEW  ROYAL 
READERS,^  the  name  by  which  it  is  intended  that  they  shall  be 
knoTtmf  to  distinguish  them  from  the  series  previously  issued. 
These  volumes,  lute  the  others  which  are  to  follow,  have  been  entirely 
recast.  New  Lessons^  New  Illustrations,  and  Important  Helps  to 
Teachers  have  been  given,  so  as  to  make  them  the  best  School  Readers 
ever  published. 

The  improvements  they  contain  are  the  result  of  many  years'*  ex^ 
perience.  For  practical  school  work  these  books,  it  is  believed,  will 
now  be  found  unrivalled.  While  Ussemngthe  labour  of  the  teacher, 
they  at  the  same  time  will  render  his  work  more  efficient;  and  as 
the  books  are  certain  to  frove  both  attractive  and  interesting  to  the 
scholar,  the  best  results  00th  for  teacher  and  scholar  may  be  expected 
from  their  use, 

THE  WORLD 

AT   HOME. 

GEOGRAPHICAL  READERS  FOR  THE  NEW  CODE. 
With  Beaatifiil  Slustratioiis,  Maps,  and  Diagrams. 


From  the  Practical  Tsacher,  March,  i^l^x—^  These  new 
reading  books  have  been  issued  with  a  view  to  meet  the  very  latest 
requirements  of  the  ever<hanging  Code.  The  editors  and  publishers 
have,  apparently,  vied  with  each  other  to  produce  a  series  of  readers 
of  exceptional  merit.  Everything  has  been  admirably  done.  New 
lessons,  carefully  graduated;  new  illustrations  of  rare  artistic  and 
educational  value;  faultless  models  of  teriting  copies  (white  on 
black  ground)  ;  and  a  series  of*^  helps,^*  adequate  enough  to  satisfy 
the  most  fastidious  teacher  or  the  dullest  scholar,  all  combine  to 
stamp  these  readers  as  amongst  the  very  best  yet  issued,  Happy  the 
child  who  treads  this  "new**  royal  road  to  learning.* 


TTie  books  for  Standards  I.  ^11.  have  been  enlarged,  makin^the 
entire  Series  exactly  adapted  to  the  latest  requirements  of  the  Code. 


STANDARD  I. 

1 .  Simple  Lessons  on  the  Flan  of  the  School  and  the  Playground. 

2.  The  Four  Cardinal  Points.  3.  The  Meaning  and  Use  of  a 
Hap.    113  pages.    Price /d. 

STANDARD  II. 

I.  Simple  Lessons  on  the  Size  and  Shape  of  the  World.  2. 
Geospraphical  Terms,  Explained  and  Illustrated  by  reference  to 
the  Map  of  England.  3.  Physical  Greography  of  ifiUs  and 
Rivers.    128  pages.    Phce  gd. 

STANDARD  III. 

The  Physical  and  Political  Geography  of  England  and  Wales, 
with  numeroos  Maps  and  Clustrabons.    160  pages.    Price  is. 

STANDARD  IV. 

The  Physical  and  Political  Geography  of  the  British  Isles, 
British  North  America,  and  Australasia,  with  knowledge  of 
their  productions.    240  pages.    Price  is.  od. 

STANPAqP  Y. 

The  Physical  and  Political  Geogniphv  of  Europe.  Latitude  and 
Longitude.  Day  and  Night.  The  Seasons.  256  pages.  Price 
IS.  od. 

Standards  VI.  and  VIL  in  preparation. 

HOME  LESSON  BOOKS  to  No.  I,  id.;  No.  2,  id. ;  No.  3,  id.; 
No.  4,  2d. ;  No.  5,  Id. 
'  fVe  strongly  advise  teachers  on  the  outlook  for  a  new  set  of 
Geographiccu  Readers  to  examine  the  World  at  Home  Series  before 
makin  ^  their  final  selection.  '—Practical  Tbachxr. 


THE  COMBINED 

LESSON  BOOKS. 

Meeting  all  the  Code  requirements  in 
ENGLISH,  GEOGRAPHY,  AND  ARITHMETIC. 


This  New  Series  provides  in  one  book  for  each  Standard  the 
work  that  lies  outside  the  ordinary  Reading  Books, 


STANDARD  I. 

I.  English.    Poetir.    Writing  Exercises. — 2.  Gbography. 
Plans,  Maps,  ana  the  Compa«. — x.  A&jthmktic. 
In  One  Book.    48  pages,  cloth  ump,  price  3d. 

STANDARD  It. 

I.  English.     Poetry.     Grammar. — 2.  Gbography.    Geo* 
graphical  Definitions. — ^3.  Arithmetic. 

In  One  Book.    64  pages,  cloth  limp,  price  4d. 

STANDARD  III. 

I.  English.    Pbetry.  Grammar.— 2.  Geography.  England. 
■<   Arithmetic. 

In  One  Book.    96  pages,  cloth  limp,  price  6d. 

f^TANDARD  IV. 

I.  English.    Poetry.     Grrammar.— 2.  Geography.    British 
Isles,  British  North  America,  and  Australasia.— 3.  Arithmstic. 
In  One  Book.    96  pages,  cloth  limp,  price  6d. 

STANDARD  V. 

I.  English.  Poetry.  Grammar.— 2.  Geography.  Europe.— 
3.  Arithmetic. 

In  One  Book.    96  pages,  doth  limp,  price  6d. 

*«*  Other  Volumes  in  preparation. 

*  TTie  rigid  simplicity  of  the  whole  provision  and  its  close  and 
unqualified  adaptation  to  the  absolute  requirements  of  the  Code 
Schedule  are  remarkable.  They  are  well  done  and  practical  in  the 
extreme.*— School  Board  Chronicle. 


*«*  The  Messrs.  NELSON  will  have  pleasare  in  sendiHg  a  Speoimen  Volame  free  in  reply  to  applica- 
tions from  Head  Teaohers  or  Managers  of  Fnblic  Elementary  Sohools. 

THOMAS  NELSON  &  SONS,  35  and  36,  Paternoster  Row,  I  ondon,  E.C  ;  Paikside,  Edinburgh,  and  New  York. 


.^     MONTHLY   EDUCATIONAL   JOURNAL. 
Edited  by  JOSEPH  HUGHES. 

Is  prond  thkt  he  liu  learned  ao  mncfa, 
hamble  that  he  knovi  no  mora.' — Cowtbil 


Vol.  IV.   No.  a 


MAY,  1884. 


fPBICEed. 

I  POST  FRCT,7i 


CONTENTS. 

Muaie.     Br  R-  Dumluii  Mul  Bac.  Cuitab-  ut  AmwBn  to  Arithmfitic  in  SckoimrasA  filth 
ClHDiiitry  of  tlH    Noo-MtuUia.    Bj  Dr.  Uarmr  ..         _        ... 

AtcIide 119  Richard  Cneoiroiid,  Ku. 

mS^'B^^^  ""*''*'  '■        ■'  "',  ""[''="'»''"'"""■   ^y   H-   A-    R*"!:!"- 

PhfiioloET.    Br  ARhuNiwiholBH.H.D...  iij  Queir  Coh 

Am.  10  Pupil  iWbtn'  BiaminuioD  Pspen  ii;  I  Publuaiim 


ceivdi  ud  Reriewwl . , 


A  STRIKING  TESTIMONY  TO  THE  OUBATIVE  EFFECTS  OF 

DARLOWS    MAGNETINE    APPLIANCES 

TVbl^fa  fl3*>  Oomfort  of  Waftr,  BaSUtf  at  Ub«.  and  parmamsnt  M»crnatla  Obarsctar  ora  DoBipproaobKbl*. 


London.  W..  M>v  Stb,  1SI3. 
Kr  DKAB  Bem, — Toil  will.  I  un  Inn,  ba  gtid  uid  htppj  En  Isam,  u  I 
no  to  Inform  70U>  tJuLt:    ytnu  Uignetls  Applluiciei  liive  baen  of  the 

.      .  ._ TlioyhiTB  been  tLsmmin,  ondarOodpOf  [»WnK 

to  irtiloh  I  tud  ti»ea  eonflasd  tltna  veui  lul 

tlTBlMMlth. 


..„..,^,_, ^  .ttacK  o)  icrw ,  norvoua  lavflr, 

tj  wUeb  I  ma  (cn^tiljrproatnlsd.mnd  which  nude  nunU«t  ■  wnlLnoH 
■eMIak  In  thv  BDina-  Z^'om  tha  favar  I  raoovarad.  though  mv  phrilclitn 
^^^^^-  -■  i^BTO  mlslie  bi«e  beau  lomathlDK  Iktenc,  but  ha  hop^ 

rly  ^Br?b«_tont<wlnt  jetr  I  begim  to  luffe 


igtb  ;     npon  moTament  my ! 

jitl  t-^pfd  #lld  It  baCDioe  Uial 
r^ninUOD  to  bave  t»*n  loud  Md  hwrl« 
-  -i'—  --  be  beand    »*>  •  lilitAiioo.    Onl; 


mtwd  my  «__ 
—Mid  ao  Bhort^ 

UMDOfl 


hud  TCt  ■  illver  lining  to 
for  (fghi 


iwn.mjilBictlon,  though  k  dark  eloo 
remukible  ours  hy  mauu  of  Eleotrld 


SreiCnpldltj  oauilng 
dall/.     Under  these  c*rounui(tani!M,thaobjeot.of  oouraa.of  myphjiiclsii 


of  wblfdl  only  locrattOd  the  I 


ty  of 

indcrad  tha  breatnlng 


"During  Uie  e^ne  y««-  08ai)  I  -w  Kvanl  eminent  LondoDphTild.n. 
UAtarmar  ciie  caaa-       I  d<irl*e«  no  Denenl  whatever  from  their  tnfttmant 


tbey  ooolil  only  ■ 


e  hCKjr  i  but.  unfortnn 


Terr  tUoK  It  was  aof^r"       j„  .nj^:  1.^     1.  ^  _*^  j  " 

;.,  *.  ^Tr.. ..:  _„j  ••.  waa  a  €l»y  and  »  half  before  tt  quite  oeaaad. 

T^^SSft/^ir  S*-  I  w«on«oUidMlda.«.d\ouldDOtIno«w«h- 
ortS^aSS^St    «**«=""«!,  i;!L?™?*°?^  "t  'l"!.  time.    Bo  l_o™- 
UaiMd.  »iteri»ately   *»f*J^^ 
pubis  doatorm.who  !»»S_  . 


11  OonoualDnud  Irritation 


,,„_-  ^- —  — dt  Iniplred  ms  with  hope  with  regard  to  myH 
Hoon  aftar  thli  your  pamphlet  on  Magnetlne  was.  In  the  pi«vldeo<w 
God,  brought  under  my  Dutioa,  andlti  praotloal  remarki  grsatif  j 

varyklndly  r(iplli^d,aud  advised  ms  a  Spine  Baodand  Belt,  laying  ml 

and  oventraln  by  overtaiallon,  aggravatod  by  wroug  medical  treat.mEi 

weakneai  and  lrrlta[i:in  of  the  tploa  induced  by  cunouulon  0(  tha  ean 
At  in  thl»  thera  was  no  fear  of  tnv  being  tampered  with,  and  as  you  1 
ma  to  hope  1  mtglit  be  relieved,  1  procured  a  Bplna  Band,  and  wore  It 
dlmrCed.  After  tome  little  lime,  and  when  making  my  uniai  attempt 
dlKover  whether  any  change  were  atfeoted  or  not,  1  found  to  my  gre 


won^eHul'y  prog^eBf 


onai  aidofthe  Ball.,  1 


.gl^e  "Belt,  and  am  walk  .low  . 


no  alkd  downsta 
wliloh  was  s  gr 

oompeiled  to  make  a  change  ol  residence,  and  therefore  be  removed. 
Allow  me,  therefore,  my  dear  dr,  to  ooagratuiata  you  moat  warmi 

■ideratum,  cauging  the  wanting  measure  of  life-current  to  paw  unobtr 
Mvaly  intfl  the  sysCem,  waakneis  tbua  givinfl  plaoe  lo  aliangth.  slckne 
to  health.  If  you  think  wall,  I  shall  ba  glad  lor  you  to  makatlila  apubl 


with  myself  upon  tt 


J  01  Kaf^Deune,  leiflivitiK  my  addntsa,  *  I 
to  any  one  wtshlDg  lor  a  pHraM  oommi 
iubjaot.^ — I  remain,  my  dear  air,  Tonn  t 


rateiuuy. 
To  F.  W.  Dariow,  Esq. 

fovrscHipT.— It  la  a  pleanira  to  me  to  be  able  to  tdd,  roybeaJth  h 
'-"-Inad  up  to  tha  praaeat  (line,  and  I  can  go  about , Ilka  IJi<i 


t^^2- uin^Swloo***'"'^'''™"™''?'™''^"-  Iwasnottrealwl 

SSSSS^iS  aE^w^.    fctoo  onebeoDialQg  afflioted,  and  the  otbar  not    , , , , 

SriMeoSjanoe  *gJ^Uj"''  "*  '*'*™P*' M**"  "^  *g*l°  amiring  my         who  have  not  been  laid  aaldo  Ilka  myself.-B.  M.  JoHU.    JaiyUt. 

7^  aimt  wot  reprinted  at  (Ao  reqveit  »f  the  patimt,  20fA  ZfoeBmitr,  IgSS. 
PAMPHLETS  OONTAININQ   FULL  PARTICULARS  OF  THESE  APPLIANCES  POST  FREE. 


tBTtU  OOOlk 


BABI^W    A    CO.,    44S,    BTK4kIVI»,    LOnmOAr. 


i:X>HD<3''  >    JOSEPH    HUGHES,    PILGRIM    STREET,    LUDGATE    HILL,    £.0, 

._  Ml  sn     Ai™  *mr,  LiHirmD.]  lAU  filxhtS  Bw TTPdJ  [LoanOH  and  AvunvRT. 


ppjL.-— ~p,^g    QOVBRWMHnyr  nrsPBCrriON  SUMS;    IiiSeTeaPacketi,forSevinSUndanb.    Frice 
'^^^—^-^~"~'^^^^^p«l^SSr~~iyTTr5eriSrpoM"E«effli  receipt  of  P.O.O.  foe  Si. 


r-S 


RELFE    BROTHERSr    APPROVED    EDUCATIONAL    WORKS. 


Relfe  Brothers'  MODBIi  RBAJ>- 

ING  BOOKS,  Nuimtive  and  l>tacnpa¥%lS 
Proae  and  Verse  (for  Use  ia  Schools).  Edued, 
tridi  Notes  and  iDtrodocUoo,  by  R.  F. 
Charlbs,  M.A.,  Assistant- Master  in  the  City  of 
London  School.  Thase  books  form  a  series  of 
Graduated  Reading  Books  adapted  to  the  requixe* 
ments  of  various  ages  and  dasscs. 

No.  III.  IS.,  No.  IV.t  ts.  6d.,  for  Jiinior  Classes; 
No.  V.  as.*  No.  VI.  as.  6d.,  for  Advanced  Classes. 

*  A  series  which,  both  io  external  aspect  and  inter- 
nal worth,  rises  &r  above  the  ordinary^  level  of  such 
works ;  it  ought  to  be  extensively  nseo  in  schools  and 
families  of  tne  higher  class.*— i</!A«»<r«ww. 

*These  bosks  answer  honestly  to  their  title— they 
are  Model  Reading  Books.' — NcfK^H/ormist, 

Great  care  has  been  taken  that  each  Extract  should 
be  of  literary  value.  Among  the  Authors  who  have 
kindly  permitted  the  use  of  Extracts  from  their  Works 
in  thne  Books  may  be  mentioned  : — 


GEORGE  ELIOT. 
Mr.  W.  BLACfL 
Dr.  E.  A.  FREEMAN 
Mr.  J.  R.  GREEN. 
Mr, 


Dean  STANLEY. 
Mr.  DARWIN. 
Mr.  SMILES. 
Mr.  CARLYLE. 
ARNOLD. 


MATTHEW 


*«*  These  Books  have  been  approved  by  the  Man- 
agement Department  of  the  London  Schcol  Board, 
and  are  contained  in  the  Requisition  Form. 


'  The  M  Principles  Series/ 

In  which  all  UnneceBsary  Statistics  and 
Unimportant  Botails  are  omitted. 

By    T.     S.     TAYLOR. 

Price  One  Shilling  each. 
Over  26,coo  of  this  Suies  have  been  sold. 

Bngliah  History'  Thirteenth  Thousand. 

'  The  principle  oo  which  it  is  based  is  good.' — 
Saturday  Rtvitw, 

'  A  decided  soooess.'— CAwrrA  R€vuw. 

*  An  excellent  little  work.*->CfV^  Press* 

*  Mr.  Taylor's  method  of  teadiing  history  is  a 
right  oat.'— Nova/  attd  Military  Gazette, 

yrenoh.  Hiatory.    Second  Edition. 

*  Quite  the  best  which  has  yet  come  tmder  our 
notice.' — Saturday  Review, 

Roman  History.    Second  Edition. 

*  In  ail  ways  a  dekideratum.' — Brie/, 

'  Of  great  service.'—  Tahiti. 

'We  know  no   better   introducti<m.'— ^rwu/ 
Arrow. 

*  Knowledge  made  easy  in  deed  and  truth.' — 
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.    YOOB— (Continued). 

Keeping  the  foregoing  facts  in  mind,  we  get  a  basis 
for  classification.    The  value  of  a  food  depends  upon 
the  quantity  of  those  elements  which  are  most  easily 
utilised.     Nitrogenous  food  is  distinguished  from  all 
others  by  a  portion  of  the  nitrogen  passing  away  in 
the  urine  as  urea     It  is  probable  that  urea  is  the  por- 
tion of  the  albuminous  principle  which  is  incapable  of 
utilisation.       Its  chemical  formula   is  C2H4N^02> 
Xt  is  easily  resolved  into  carbonate  of  ammonia  and 
"water.     When  urea  is  separated  from  the  remaining 
coxistituents  of  albumen,  there  is  a  surplus  of  C  and  H, 
wliich  represents  the  latent  force  of  a  given  nitro- 
genised  food.     It  is  found  by  experiment  that  loo  parts 
€>f  albumen  require  150  parts  of  oxygen  to  enable  it  to 
be  properly  oxidised.     Dr.  Pavy  (in  his  *  Food  and 
Dietetics ')  gives  a  useful  table  as  to  the  comparative 
vzLlue  of  certain  representatives  in  the  group. 

^^Assuming  that  100  parts  of  albumen  require  150 
of  oxygen  for  perfect  oxidation,  he  shows  that  grape 
sugar  only  requires    106,  starch  120;    but  that    fat 
demands  293.    Albumen  is  therefore  about  half-way 
t>etween  sugar  and  fat,  and  it  is  in  these  proportions 
tli£it  each  is  capable  of  developing  heat  when  properly 
digested  by  the  human   body.     The  chief  duty  of 
nitrogenous  food  is  to  repair  tissue.     It  assists  the 
digestion  of  hydro-carbons  and  carbo-hydrates.    The 
ia.t3our  value  of  such  a  food  is  thought  to  be  by  some 
tHe  amount  of  nitrogen  contained  in  it.    Jt  tends  also 
to  produce  fierceness  and  savage  habits ;  a  diet  limited 
to   hydro-carbons  makes  people,  as  well  as  animals, 
comparatively  mild  and  tractable.  ^  This,  as  regards 
tHe  latter,  is  well  exemplified  in  the  case  of  bears. 
The  vegetable-feedfers  are  easily  tamed,  but  no  one 
<ra.n  tame  the  Polar  bear,  which  feeds  exclusively  on 
flesh.     It  is  found  by  experience  that  animal-feeders 
a.niong  men  are  best  able  to  do  that  muscular  work 
-which    r^uires    the    continuous    exercise    of   great 
strength.     The  power  is,  however,  intimately  asso- 
ciated  with  the  quantity  of  carbonic  acid  expelled 
from  the  lungs,  and  not  the  quantity  of  urea  excreted 
by  the  kidneys.    But  this  latter  is  associated  with  the 
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quantity  of  nitrogen  in  the  food.  Work  can  be  done 
for  some  time  without  nitrogenous  food,  but  it  cannot 
be  done  for  long  if  carbon  be  withheld. 

JFatSy  or  Hydro-carbons, — Fats  are  more  powerful 
heat-producing  agents  than  the  carbo-hydrates,  such 
as  sugar.  An  average  fat  contains:  Carbon,  79  ;  hy- 
drogen, II ;  oxygen,  10  parts — in  100.  The  chemical 
formula  has  been  given  as  Cj  oHj  gO.  The  oxygen  is 
not  sufficient  to  satisfy  the  hydrogen.  Ten  grains  of  fat 
are  sufficient  when  properly  burnt  to  raise  23-32  lbs.  of 
water  i  degree  F.,  which  equals  18,003  pounds  of  water 
raised  one  foot  high.  This  brings  it  into  comparison 
with  Joule's  foot-pound.  Mr.  Joule  found  that  the 
amount  of  energy  under  the  form  of  heat  which  raised 
water  i  degree  when  put  into  the  form  of  force  raised 
772  lbs.  I  foot  high.  The  dynamic  equivalent  of 
a  thermal  unit  is  said  to  be  772  foot-pounds. 

It  is  found  by  experience  that  fat  food  is  preferred 
in  cold  countries.  There  are  three  fat  compounds — 
stearine,  margarine,  and  oleine.  Stearine  is  the  most 
solid  fat;  it  melts  at  about  145°  F. ;  it  is  never  found 
in  vegetables.  Oleine  is  always  fluid  at  ordinary  tem- 
peratures, and  occurs  in  both  animals  and  vegetables. 
Margarine  is  intermediate  between  the  two,  and  found 
in  both  kingdoms.  Fat  assists  digestion,  assimilation, 
and  nutrition,  and  it  also  performs  some  highly- 
important  functions  in  the  production  of  nerve  force, 
for  it  exists  in  large  quantity  in  the  nerve  tubes  as 
well  as  in  the  nerve  cells.  It  also  fills  up  empty 
spaces,  equalises  pressure,  and  gives  beauty  of  form  to 
the  body ;  and  being  a  bad  conductor,  it  enables  it  to 
retain  animal  warmth.  It  is  said  by  some  physi- 
ologists that  whilst  nitrogenous  matter  assists  to  make 
up  the  body  and  forms  the  acting  instrument,  it  is 
the  oxidation  of  non-nitrogenous  matter  which  supplies 
the  motive  power,  and  that  fat  is  the  most  sustaining 
kind  of  food,  though  one  is  scarcely  able  to  live  upon 
it  alone  for  any  time. 

Starches^  Sugars^  Carbo-hydrates^  etc. — In  these 
compounds  the  H  and  O  exist  in  proper  proportions 
to  form  water,  but  it  is  not  intended  to  imply  that 
they  are  actually  combined  as  water  in  the  substance 
itself.  The  group  consists  of  starchy  cane  and  grape 
sugary  sugar  of  milky  muscle  sugar  (inosite),  amyloid 
substancCy  gumy  dextrinCy  celluloscy  woody  fibrCy  etc. 
Starch  is  the  basis  of  all  farinaceous  foods.  In  the 
digestive  organs  it  is  changed  first  into  dextrine,  then 
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into  grape  sugar,  whilst  cane  sugar  is  itself  the  pro- 
duct of  starch  in  the  plants  in  which  it  is  found. 

Cane  sugar  is  changed  into  the  grape  form  in  the  hu- 
man stomach.  The  formula  for  starch  is  C ^  2  H  ^  ^O  x  o» 
whilst  that  of  cane  sugar  is  C12  Hn  On,  and 
grape  sugar  C12  H12  Oi2*  It  is  similar  in  composi- 
tion to  sugar-of-milk.  Amyloid  substance  is  the  same, 
whilst  gum=»Ci2  ^11  ^^li*  Dextrine  is  similar  to 
starch,  viz.,  C12  ^10  ^10,  and  lignine  and  cellulose 
correspond  with  it.  Lignine,  though  corresponding 
in  chemical  composition,  is  utterly  insoluble  in  the 
human  digestive  organs,  and  cellulose  is  not  much 
better.  It  has  been  already  shown  that  sugar  has  only 
one  third  the  value  of  fat,  and  is  as  two  to  three  com- 
pared with  albumen.  It  is  doubtful  whether  the  car- 
bo-hydrates contribute  to  force-production  by  direct 
oxidation,  but  they  do  become  changed  into  fatty 
or  some  other  matters  and  are  stored  up  (when  not 
immediately  wanted)  for  use  at  a  future  time.  They 
are  metamorphosed  in  the  liver,  which  is  the  fountain 
from  which  fat  supplies  are  drawn  to  be  laid  down 
until  wanted  for  the  purpose  of  the  animal  economy. 
Over-feeding  tends  to  produce  fatty  liver: — ^a  fact 
which  is  turned  to  account  in  Strasburg  in  the  produc- 
tion of  ^foie  gras^  which  is  simply  a  disease  in  the 
liver  of  the  goose,  produced  by  overfeeding  the 
animal  whilst  withholding  light  and  exercise.  There 
used  to  be  a  great  controversy  among  physiologists  as 
to  the  possibility  of  the  conversion  of  the  carbo- 
hydrates into  fat,  but  the  inhabitants  of  Alsace  are  prac- 
tically acquainted  with  the  result  of  feeding  geese  with 
maize.  It  appears,  therefore,  that  by  some  principle 
belonging  to  vitality,  which  at  present  is  not  fully 
explained,  sugar  changes  from  the  lowest  rank  as  a 
heat-producer  to  that  of  the  highest  before  it  can  be 
utilised  in  the  system. 

Acids  and  Alcohols, — ^The  organic  acids,  such  as 
malic,  citric,  and  tartaric  acids,  are  found  in  the 
juices  of  vegetables,  especially  in  some  kinds  of  fruits; 
they  are  brought  out  by  chemical  changes  in  the 
starches  and  cellulose  of  the  plant.  Carbonic  acid 
being  absorbed,  the  carbon  is  assimilated  and  the 
oxygen  liberated.  As  the  fruit  approaches  maturity 
there  is  alteration  of  process,  and  starch  changes  into 
sugar,  the  excessive  acid  of  unripe  fruit  is  altered  by 
oxidation,  tannin  (C27H22O17)  is  oxidised,  and  the 
sweetness  of  the  fruit  perfected.  Fruits  form  agreeable 
and  refreshing  kinds  of  food  when  eaten  in  moderate 
quantities.  The  amount  of  nitrogenous  matter  in 
them  is  low,  and  they  do  not  possess  much  nutritive 
value.  In  cold  climates  they  do  not  rank  so  high  as 
in  the  tropical  regions,  where  the  necessity  for  the  pro- 
duction of  animal  heat  is  lessened.  Nature  points  to 
this  when  she  produces  abundance  of  fruit  in  the  hot 
climates,  easily  sustaining  life  when  assisted  by  some 
farinaceous  food,  whilst  in  cold  regions  fat  and  other 
animal  foods  are  absolutely  required ;  they  are  always 
present  in  the  arctic  regions,  whilst  the  luscious  fruits 
of  the  tropics  are  not  to  be  found.  Nitrogenous  food, 
especially  in  hot  climates,  leads  to  excessive  acidity  of 
the  urine,  whilst  fruit  decreases  it.  The  vegetable 
salts  which  fruit  contain  become  decomposed  in  the 
system ;  they  change  into  carbonates  of  the  alkalis,  and 
are  passed  away  by  the  kidneys. 

There  is  another  tendency  on  the  part  of  sugar 
which  has  had  immense  influence  upon  the  human 
race.  Sugar  (C 1 2  H  j  ^  0 1 1 )  is  acted  upon  by  various 
minute  organisms  which  exist  everywhere  in  nature. 


One  is  well  known  by  the  name  of  yeast  {Toruk 
cerevisiai\  which  increases  and  multiplies  at  the  expense 
of  oxygen  in  the  sugar,  no  matter  whence  its  source. 
The  nutrition  of   the  fungi,  to  which  class  these 
organisms  belong,  differs  from  all  other  plants,  in  de- 
pending exclusively  for  growth  upon  the  absorption 
and  decomposition   of  organic  substances   with  the 
evolution  of  carbonic  acid.     The  presence  of  nitrogen 
is  necessary,  by  which  the  growth  of  the  plant  is  pro- 
moted, the  sugar  is  broken  up  into  alcohol  C2  H^  0 
and  CO  2*     Chemically,  alcohol  stands   between  a 
carbo-hydrate  and  a  fat.     Liebig  thought  it  useful  as 
a  respiratory  material,  and  that  it  was  a  food ;  but 
more  recent  investigators  have  shown  that  it  cannot 
rank  in  that  category,  although  there  may  be  circum- 
stances under  which  it  possibly  may  be  oxidised  and 
turned  to  account.  Dr.  Parke's  experiments,  which  are 
too  elaborate  to  be  reproduced  here,  are  nearly  con- 
clusive on  this  point,  and  show  that  its  dietetic  value 
is  very  limited,   even  if  it  has  any  existence;  one 
thing  is  certain  that — whilst  exercise  increases  circula- 
tion,  and  the  expulsion  of  carbonic  acid  from  the 
system,  and  thus  promotes  warmth,  the  removal  of 
dibris^     and    the     increase    of     appetite — alcohol 
also  increases  the  circulation,   but  it  decreases  the 
expulsion  of  carbonic  acid  and  other  debris^  leading  to 
a  lessened  temperature  and  decreased  appetite,  because 
oxidation  is  ^minished.    The  chemical  alliance  of 
alcohol  with  carbo-hydrates  and  fats  seems  to  indicate 
that  it  must,  like  those  articles,  rank  as  a  food :  but 
chemistry  is  not  a  guide  in  this  matter,  for  lignine  or 
woody  fibre  is  Ci2  Hj^j  Oio,  and  the  turpentines,  tar 
products,  coal  oils,    and    camphors,   are   close   to 
alcohol  in    chemical  composition.     We  should  be 
poorly  off  indeed  if  we  had  to  trust  to  saw-dust  for 
food.    Alcohol,  like  arsenic,  no  doubt  is  useful  as  a 
medicine,  but  as  a  food  it  is  useless.     As  a  temporary 
help  to  relieve  an  oppressed  heart,  it  may  give  time 
for  rest    to    an    over-worked  organ  by  reducing  the 
power  of  the  capillaries,  leading  to  engorgement  of  the 
periphery  of  the  system,  which  is  its  toxic  eflfect    Yet 
if  this  process  be  continued  day  by  day  it  must  cause 
a  diminution  of  elasticity,  and  lead  to  an  ultimate 
breakdown  of  the  constitution.  Alcohol  should  be  dis- 
carded from  the  diet    table    and  relegated    to  its 
proper  place  in  the  pharmacopoeia  of  the  physician 
and  the  store  of  the  druggist     The  effect  of  the 
organisms  (to  which  allusion  has  been  made)  upon 
sugar,  if  continued,  leads  to  the  production  of  lactic 
(CsH eOa)  and  acetic  acids  (C2H402)*   These  acids, 
with  butyric  (C4H8O3),  and  a  host  of  others,  are  con- 
sidered by  chemists  as  basic  acids,  obtained  by  further 
oxidisation  of  the  primary  alcohols,  of  which  ordinary 
alcohol  is  but  one  of  a  series,  and  it  is  usually  considered 
to  be  the  oxide  of  its  basic   ethyl.     Most  of  these 
alcohols  are  deadly  poisons,  and  their  acids  are  not 
capable  of  ranking  as  foods. 

Diet  Tables. 

We  are  now  in  a  condition  to  consider  what  is 
economical  and  what  is  wasteful  in  a  food,  and  to 
calculate  the  requirements  of  a  diet  table.  These 
will  vary  according  as  to  whether  the  table  is  calcu- 
lated for  men  or  women,  for  children  or  the  aged,  for 
the  sick,  or  those  who  are  employed  in  excessive  work 
or  slight  manual  labour.  Health  cannot  be  maintained 
upon  a  single  article,  but  is  best  secured  by  a  good 
combination  of  the  proximate  elements.    We  have  a 
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guide  in  milk,  which  is  an  all-sufficient  food  for  the 
young  and  very  aged,  but  it  is  not  calculated  as  suffi- 
cient for  the  waste  which  hard  work  produces.  The 
average  daily  diet  for  men  at  rest  has  been  made  out  by 
observation  by  many  physiologists.  Dr.  De  Chaumont 
gives  the  following  figures  as  indicating  the  necessary 
amounts  of  each  of  the  divisions. 


Albuminates  ... 

X  211.5        •  •  •                  • «  ■ 

Carbo-hydrates 
Salts 

At 

R«8t. 

At 

Ordinary  Work. 

At 

Laborious  Work. 

2*5  ozs. 
ro    „ 
lao    „ 

•5    ,. 

4*31   OZS. 

3-53     „ 
nil     „ 

170     „ 

i5*5  OZS. 
4"0    „ 
171     » 
l'4    » 

160    „ 

20-65     ., 

29"0     „ 

From  this  table  will  be  seen  that  labour  increases 
the  demand  for  fat  and  the  albuminates  or  nitrogen- 
ised  elements  in  a  much  greater  ratio,  than  that  of  the 
carbo-hydrates. 

In  forming  a  diet  table,  we  must  know  the  mean 
composition  of  the  articles  which  it  is  proposed  to  use  as 
foods;  the  quantity  of  water  which  is  requisite  for  the 
continuance  of  health  will  be  considered  in  its  own 
section,  and  the  preceding  table  is  calculated  as  the 
necessary  weight  of  food  which  is  practically  water 
free;  it  must  be  taken  as  containing  its  equal  weight 
of  water,  which  can  scarcely  be  removed  from  it  ex- 
cept by  destruction  of  its  substance.    The  quantity  of 
food  which  a  man  requires  is  also  to  some  extent 
legokted  by  his  own  size ;  a  man  weighing  eight  stone 
does  not  want  as   much  food  as  one   double  that 
Teight    It  has  been   calculated  that  the  necessary 
food,  reckoned  according  to  the  above  table,  should 
be  about  xi^r^  P^"^  ^^  ^^  weight  of  the  body  for  each 
twenty-four  hours ;  to  this  must  be  added  the  sixty  or 
eighty  ounces  of  water  which  are  taken  daily  in  some 
form  of  liquid,  varying  of  course  according  to  size, 
•activity,  and  habits  of  the  individual,  the  character  of 
the  cUSonate  in  which  he  lives,  and  the  clothing  with 
which  he  is  covered.    It  is  necessary  to  know  the 
quantity  of  each  article  in  the  table  in  a  given  food 
before  we  can  assess  its  value ;  such  tables  are  pub- 
lished in  various  manuals  :  the  best  of  the  kind  is  to 
be  found  in  Dr.  Parke's  *  Practical  Hygiene,'  edited 
by  Dr.  De  Chaumont,  and  which  gives  minute  direc- 
tions upon  all  the  requisite  points.     In  a  general  way 
it  may  be  assumed  that  a  healthy  and  vigorous  man 
will  make  away  with  upwards  of  two  pounds  of  solid 
(dry)  food  per  day,  and  that  a  pound  and  a  half  of 
bread  alone  will  be  a  starvation  diet  leading  to  loss  of 
weight  as  well  as  loss  of  power.    Dr.  E.  Smith  has 
shown  us  that  the  average  diet  of  farm  labourers  in 
England  equal  4*25  ounces  of  dry  nitrogenous  matter 
with  29-5  ounces  of  starchy  matter:  whilst  he  found 
that  the  proportion  of  carbon  exhaled  as  CO2  from  the 
lungs  ranged  from  six  ounces  at  rest  to  thirteen  ounces 
when  occupied  with    laborious  work.     From  some 
other  experiments  which  have  been  made,  it  appears 
that  the  relations  of  nitrogenous  to  carbonaceous  or 
starchy  food  should  be  as  i  to  5 1  or  6. 

The  dietaries  of  women  should  be  about  -j^th  less 
than  that  of  men,  or  even  |th  less  if  the  former  are 
engaged  indoors  and  the  latter  out.  As  regards 
chSdren,  the  dietaries  of  infants  should  consist  of  milk 
up  to  ten  months.    Women's  milk  is  richer  in  sugar 


than  cow's  milk,  but  it  is  less  rich  in  caseine.  Asses' 
milk  is  nearer  in  quality.  Up  to  six  or  seven  months, 
no  other  food  ought  to  be  substituted,  as  infants  have 
not  the  power  to  digest  farinaceous  or  fibrinous  sub- 
stances, but  after  six  or  seven  months  they  may  be 
gradually  introduced,  though  meat  should  not  be  given 
in  the  solid  state  until  two  and  a  half  or  three  years  of 
age  :  according  to  weight,  a  child  requires  per  pound 
three  times  as  much  starchy  food,  and  six  times  as 
much  nitrogenous  as  an  adult.  At  the  tenth  year,  a 
child  requires  half  as  much  food  as  a  woman;  and  at 
fourteen,  quite  as  much ;  whilst  growing  lads  of  six- 
teen will  want  quite  as  much  as  an  active  maa 

The  skill  of  the  physiologist  comes  to  the  front  in  so 
associating  different  articles  of  diet  that  all  the  wants 
of  the  system  shall  be  provided  for. 

It  is  found  by  both  experience  and  scientific  experi- 
ment that  nine  parts  of  fat,  twenty-two  of  flesh-forming 
substances,  and  sixty  of  starch  and  sugar  are  good 
average  proportions  for  an  average  man. 

It  may  be  fairly  assumed  that  many  more  people 
die  in  this  country  of  repletion  than  of  starvation. 

(To  h  continued^ 


BY  His  PUPIL,    HEINRICH  HOFFMAN. 

X. 

Most  happy  indeed  has  that  union  proved  to  be.  The 
lasting  gratitude  and  deep  veneration  of  posterity  are 
due  to  this  noble-minded  and  extraordinary  woman. 
Amidst  sorrows  and  trials  untold,  amidst  the  wants  and 
discomforts  of  an  all  but  primitive  state  of  existence — 
discomforts  which,  after  a  life  of  luxury,  would  have 
been  unbearable  to  an  inferior  mind — she,  like  her 
husband,  raised  her  eye  above  the  thorny  path  up  to 
the  brilliant  sun  that  illuminated  and  cheered  their 
souls.  She  was  as  devoted  an  enthusiast  to  the  edu- 
cational views  and  plans  of  her  husband  as  he  himself 
was ;  and  the  gradual  unfolding  of  the  bud  to  its  full 
splendour  and  beauty  is  in  no  slight  degree  due  to 
her  gentle  influence. 

The  long-deferred  task  of  building,  so  imperative 
in  its  necessity,  could  now  be  resumed.  Fickle  Dame 
Fortune,  who  had  been  frowning  on  our  hero  from  his 
very  cradle,  seemed  to  give  up  the  hopeless  combat 
with  his  indomitable  spirit,  and  with  the  entrance  of 
Frau  Wilhelmine,  she  smiled  on  the  young  institution 
with  unwonted  amiability.  The  fame  of  Keilhau  spread 
farther  and  farther,  and  it  was  but  a  natural  consequence 
that  the  number  of  pupils  steadily  increased.  Frobel 
felt  deeply  that  a  special  evidence  of  gratitude,  some- 
thing more  than  sentiment  and  words,  was  due  to 
Providence,  and  a  favourable  opportunity  soon  pre- 
sented itself.  In  October,  all  the  Protestants  of 
Germany  were  in  grand  festive  array  to  celebrate  the 
Tercentenary  of  the  Reformation.  Grand  speeches 
and  gaudy  processions,  unveiling  of  statues,  ban- 
quetings,  and  popular  rejoicings  of  all  kinds  every- 
where prevailed. 

Frobel  could  not  content  himself  with  mere 
vociferations;  he  searched  for  some  descendants  of  the 
great  Reformer,  and  received  into  his  new  institution 
two  boys,  whom  he  found  at  Mohra,  near  Salzungen, 
tending  their  father's  cattle.     One  of  them  became 


108 


THE  PRACTICAL   TEACHER. 


[May,  1884. 


afterwards  minister  at  Niederreichstedt,  near  Freiburg, 
in  the  province  of  Saxony.  Thus  he  erected  a  living 
monument  to  the  memory  of  a  great  and  good  man, 
and  evinced  his  gratitude  to  the  Almighty  for  the  in- 
valuable treasure  given  to  him. 

It  seemed,  however,  as  if  struggles  and  difficulties 
were  to  be  the  indispensable  conditions  of  Frobel's  very 
existence.  Building  was  then,  as  it  is  now,  and  pro- 
bably has  ever  been  since  man  aimed  at  more  than 
could  be  done  with  his  own  hands,  a  costly  luxury, 
and  is  sure  to  exceed  precalculated  estimates.  The 
growing  number  of  boarders  necessitated  increased 
accommodation,  and  disappointment  as  to  monetary 
income,  not  a  rare  phenomenon  in  educational  esta- 
blishments generally,  was  not  unknown  at  Keilhau. 

To  aid  the  struggling  community.  Christian  Frobel 
gave  up  his  prosperous  business  at  Osterode,  and,  with 
his  whole  family,  joined  the  brave  pioneers  of  spiritual 
liberty.  An  invaluable  acquisition  he  proved  to  be. 
Welcome  as  was  the  pecuniary  aid  he  brought,  it  was 
of  far  greater  importance  that  the  institution  secured 
in  him  a  manager,  who  was  a  practical,  clear-headed 
man  of  business.  This  was  precisely  the  thing  most 
needed,  for  Frobel  himself,  as  may  easily  be  conceived, 
was  sadly  deficient  in  this  respect.  Until  his  death,  in 
185 1,  Christian  remained  a  most  faithful  servant  to  the 
grand  ideas  that  originated  with  his  beloved  brother.  Dr. 
Wichard  Lange,  of  Hamburg,  who  knew  him  person- 
ally, says  that  he  was  '  a  representative  of  plain,  sim- 
ple-minded human  greatness,  a  hero  in  his  devotion 
to  the  educational  idea,  which  he  fully  recognised  in 
its  truth  and  necessity — ^a  Cato  in  character.'  The 
necessary  improvements  were,  in  his  hands,  ably 
carried  out,  and  the  young  institution  prospered  be- 
yond all  expectation. 

During  the  years  1821-1825,  the  number  of  pupils 
increased  to  about  sixty;  new  buildings  had  to  be 
erected,  and  the  inner  Ufe  of  the  institution  became 
stronger  and  healthier  from  day  to  day.  Under  these 
auspicious  circumstances  it  was  but  natural  that  Mid- 
dendorf  and  Langethal  should  find  it  expedient  to 
follow  the  example  of  their  leader.  They  certainly 
had  jiot  to  look  far  for  that  happiness,  which  a  well- 
suited  marriage  is  able  to  bestow.  Frau  Wilhelmine 
Frobel  had  brought  with  her  an  adopted  daughter, 
Ernestine  Crispin,  who  won  the  heart  of  Langethal, 
whilst  Middendorf  espoused  the  eldest  of  Christian 
FrobeFs  daughters.  Ascension  Day,  1826,  was  a  time 
of  great  rejoicing  and  thanksgiving  at  Keilhau,  for  on 
that  day  the  two  nuptials  were  celebrated ;  and  hence- 
forth the  three  families  became  as  one,  and  called 
themselves  the  United  Educational  Family. 

It  is  said  that  a  young  oak,  to  be  firmly  rooted  in 
the  ground,  requires  a  good  deal  of  rough  shaking  by 
violent  storms.  The  Keilhau  Institution  has,  to  this 
day,  proved  to  be  a  powerful  oak-tree,  and  not  a  little 
of  its  strength  may  perhaps  be  due  to  those  very 
storms  which  now  and  then  threatened  to  uproot  it 
altogether.  The  period  following  the  glorious  resur- 
rection of  Germany,  and  more  especially  the  ill- 
famed  Carlsbad  Congress  (18 19),  were  years  of  political 
misrule,  that  belong  to  the  darkest  and  saddest  pages 
of  German  history.  A  panic  had  seized  the  thirty-six 
provinces  and  petty  princelets;  a  horrid  phantom 
troubled  their  slumbers.  To  their  dismay,  they  had 
just  seen  in  the  late  war  what  a  terrible  strength  there 
was  in  a  united  nation.  They  feltthat  there  were  far  too 
many    of  them    to    make    a  firm  union,  and  any 


common  effort  in  the  true  interests  of  the  people 
seemed  all  but  an    impossibility.     Moreover,  their 
conscience  told  them  that  they  had  shamefully  broken 
faith  with    their    subjects,    had   disappointed    their 
great  expectations,  and  wilfully  flung  to  the  winds  the 
solemn  promises  which  they  had  made  in  the  hour  of 
need.    What,  if  there  lurked  somewhere  in  the  minds 
of  the  more  enlightened  the  alarming  idea,  that  a 
strong  Government  under  one  head — ^that  even  the 
republican  form  of  government — might  be  possible, 
nay,  even  desirable  ?    Such  a  thing  could  never  be 
tolerated ;  so,  acting  upon  the  remorseless  advice  of  a 
Mettemich  and  others,  they  instituted  a  most  bar- 
barous persecution  of  all  who  could  be  in  the  least 
suspected  of  such  dangerous  aspirations.       Misery 
untold  was  spread  among  many  thousands  of  honour- 
able families,  in  all  parts  of  Germany.     The  history  of 
those  days  is  indeed  replete  with  deplorable  evidences 
of  the  fearful  crimes  to  which  human  shortsightedness 
may  lead  when  egotism  is  at  the  helm  ! 

Mean  sycophants  pointed  even  to  Keilhau,  as 
the  hotbed  of  revolution,  and  the  Prussian  Govern- 
ment demanded  the  immediate  closing  of  that  harm- 
less institution.  Prince  Giinther,  of  Schwarzburg- 
Rudolstadt — all  honour  to  his  memory — refused  to  be 
dictated  to  by  Prussia,  and  to  condemn  without  proper 
inquiry.  So  he  sent  his  *  superintendent,*  Dr.  Zeh,  a 
clergyman,  to  thoroughly  investigate  the  spirit  and  the 
tendencies  of  Frobers  school.  His  report  is  too 
interesting  to  be  withheld.  It  was,  in  effect,  as 
follows : — 

'  The  two  days  which  I  spent  at  Keilhau  were  to 
me  highly  pleasant,  interesting,  and  instructive.  They 
have  for  ever  imbued  me  with  a  high  esteem  of  the 
school,  and  more  especially  of  its  head-master — a  man 
who,  amidst  storms  and  difficulties  of  all  kinds,  has 
held  and  supported  it  with  rare  perseverance,  and  with 
the  purest  and  most  disinterested  energy. 

'  It  is  delightful  to  be  hailed  by  a  spirit  so  fresh,  so 
healthy,  so  free,  and  yet  so  strictly  regulated  by  order, 
such  as  reigns  in  this  Institution,  not  only  during 
the  school  lessons,  but  also  in  the  playground. 

•What,  in  r^ity,  social  life  never  or  rarely 
exemplifies,  may  be  found  here ;  a  family  of  about 
sixty  members,  all  firmly  united  in  one  strong  bond  of 
mutual  affection  and  esteem,  all  of  whom  perform, 
evidently  with  pleasure,  their  several  duties — ^a  family 
that  cannot  but  be  successful  in  whatever  they  do, 
because  of  the  strong  bond  of  mutual  confidence 
that  unites  them,  and  because  each  of  them  works  for 
the  welfare  of  the  whole. 

•  With  touching  veneration  and  heartfelt  affection 
they  all  cling  to  their  chief,  and  whilst  the  little  ones 
of  five  years  embrace  his  knees,  his  friends  and  assis- 
tants listen  to  his  counsels  with  that  confidence  which 
is  due  to  his  intellect  and  experience,  and  unwearied 
solicitude  for  the  whole,  whilst  he  himself  has  linked 
his  whole  being  with  brotherly  affection  to  his  fellow- 
workers. 

'  It  is  evident  that  such  a  close  union,  nay,  brother- 
hood, between  the  teachers  must  exercise  the  most 
beneficial  influence  on  their  work.  The  afiection  and 
esteem  with  which  all  the  teachers  cling  to  their  head- 
master manifests  itself  in  an  attention  and  obedience, 
which  renders  disciplinary  rigour  all  but  unnecessary. 
During  the  two  days  I  heard  no  rebuking  word,  neither 
in  the  merry  gambols  in  the  playground,  nor  during  the 
lessons ;  and  in  the  frolicsome  bustle,  with  which  after 
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schoolwork  is  over,  all  rush  into  the  open  air,  gambol- 
ing about  to  their  hearts*  delight,  I  saw  no  real  mis- 
behaviour, no  rude,  unmannered  conduct,  least  of  all 
anything  improper.' 

i^To  he  continued,^ 


BY   ALEXANDER   BAIN,   LL.D., 
Author  of  ^^  Education  as  a  Science  J** 

IV. — ^Th^  Definition  of  Poetry. 

The  distinctive  characteristic  of  poetry,  as  setting  forth 
Ideals,  has  been  assumed,  and  partly  illustrated, 
throughout  the  foregoing  remarks,  but  yet  deserves  a 
more  special  handling  with  a  view  to  the  definition 
that  we  are  in  quest  of. 

Ideality  is  contrasted  with  Reality,  that  is,  with  facts 
as  they  actually  occur.  To  idealize  is  to  depart  from 
the  actual,  so  as  to  present  a  picture  more  acceptable 
to  our  feelings.  The  painter  chooses  a  scene  of 
nature,  containing  many  beauties,  but  also  some  things 
that  mar  the  effect ;  these  last  he  omits  from  the  picture. 
The  roost  heroic  man  has  points  that  either  clash  with 
his  heroism,  or  are  simply  unrelated  to  it ;  a  poetical 
narrator  avoids  all  such. 

Nothing  could  better  confirm  our  general  position, 
that  the  end  of  poetry  is  to  please,  than  this  habit  of 
altering  reality  to  conform  to  an  ideal.  If  the  poet's 
so-called  "  truth  "  were  matter-of-fact  truth,  he  would 
not  dare  to  idealise,  any  more  than  a  scientific  geo- 
grapher could  venture  on  re-casting  the  plan  of  the 
Alps,  to  make  them  still  more  impressive  and  grand, 
or  than  an  anatomist  could  teach  the  contour  of  the 
human  body  from  a  Greek  statue. 

As  the  highest  pleasure  attainable  through  works 
of  Fine  Art  could  not  be  reaped  from  literal  reproduc- 
tion of  the  outer  world,  the  Artist  is  justified  by  the 
end  in  the  choice  of  his  means.  It  is  almost  certain 
that  a  prosaic  narrative  of  the  Trojan  war  would  have 
been  very  flat  in  comparison  with  the  Homeric  story. 
We  are  better  pleased  with  the  gorgeous  ideal  than  we 
should  have  been  with  the  actual.  Possibly  there 
might  have  been  a  considerable  degree  of  human  in- 
terest in  the  literal  facts,  but  these  would  not  have  been 
a  poem  ;  the  poetical  handling  saves  all  the  interest, 
purges  it  of  its  dross,  if  any,  and  augments  it,  in  a  way 
that  only  high  poetic  genius  can  accomplish. 

In  gratifying  the  powerful  feelings  of  the  mind,  by 
setting  forth  their  objects  in  idea,  which  is  all  a  poet 
can  do, — much  is  obtained  by  proper  selection  and 
omission ;  much  by  illustration,  adornment,  and  happy 
turns  of  thought;  much  also  by  exaggeration.  It 
concerns  the  critical  art  to  assign  the  due  limits  of  this 
exaggeration,  under  all  variety  of  circumstances.  In 
some  cases,  it  is  not  productive  of  the  slightest  harm ; 
if  only  it  succeeds  poetically,  we  can  easily  overlook 
the  departures  from  literal  truth.  In  the  tales  of  Fairy 
Land,  and  the  extravagant  fictions  of  middle  age 
Romance,  nobody  is  deceived ;  we  treat  them  as  efforts 
of  imagination,  and  judge  them  accordingly.  When, 
however,  the  subjects  of  Poetry  are  historical,  we 
demur  to  an  excessive  falsification  of  the  facts.  The 
demand  for  truth  is  still  greater,  when  the  subject, 
historical  or  not,  is  meant  to  embody  a  practical  lesson, 
whether  of  morality  or  of  prudential  virtue.     That 


high  ideals  of  duty  should  be  presented,  we  allow  and 
commend;  mankind  never  err  on  that  side.  The 
mischief  of  exaggeration  is  chiefly  seen  in  over-stimu- 
lating our  expectations,  and  in  the  indulgence  of  our 
amiable  weaknesses.  The  best  illustration  is  furnished 
by  the  treatment  of  the  love  passion. 

It  may  be  said  that  every  poet  has  sung  of  love. 
Here  is  a  source  of  natural  interest  to  start  from :  the 
subject  is  peculiarly  fitted  for  the  arts  of  the  singer ; 
and  is  in  itself  an  inspiration.  But  do  poets  abide  by 
a  truthful  handling  ?  do  they  keep  within  the  bounds 
of  sobriety  in  stating  the  power  and  fruition  of  love  ? 
Not  always. 

Poetry  does  a  great  work  in  evoking  the  charm  of 
the  human  affections,  and  thus  extending  the  sphere 
of  their  interest  in  human  life.  The  temptation  is  to 
make  up  for  the  want  of  the  real  by  over^ioing  the 
ideal  pictures.  Thus,  to  present  love  in  all  its  force, 
the  disenchanting  accessories  are  lefl  out,  or  toned 
down  ;  exceptional  states  of  elation  are  made  the  rule; 
the  temporary  is  given  as  the  permanent.  In  real  life, 
great  pleasures  are  attended  with  cost,  and  often  inter- 
fere with  duty;  the  poet  disregards  both  circumstances. 
In  nuptial  love,  there  is  great  scope  for  poetical  adorn- 
ment ;  and  ample  justice  has  been  done  to  the  ideal. 
Whoever  wishes  a  statement  of  the  reality  has  to  refer 
to  sober  observation  or  matter-of-fact  biographies.  If 
there  be  any  subject  that  can  dispense  with  exaggera- 
tion, it  is  love  ;  the  literality  fairly  handled  is  a  suflfi- 
cient  basis  of  the  highest  artistic  interest. 

There  being  both  a  spiritual  side  in  the  love 
passion,  and  a  gross  or  carnal  side,  poetry  can  throw 
its  force  into  either.  Dryden  is  blamed  by  Words- 
worth for  knowing  only  the  second.  Shakespeare  gives 
us  both.  There  is  always  a  danger  in  spiritualizing 
beyond  what  human  nature  can  receive,  as  in  the  saintly 
pictures  of  women,  so  familiar  to  us. 

Yet  poetry  is  a  great  refining  influence  in  one  most 
important  way.  Those  feelings  that,  in  their  own 
nature,  are  violent  and  transitory,  are  filled  out  and 
mingled  in  the  poetic  treatment,  so  as  to  cover  a  large 
space  in  our  minds,  and  so  to  multiply  the  amount  of 
gratification.  The  wrath  of  Achilles  in  its  literal  cir- 
cumstances would  yield  only  a  few  passing  throbs  of 
sympathetic  resentment.  The  Homeric  treatment  is 
a  fifty-fold  enlargement  of  the  interest.  The  melan- 
choly and  beautiful  story  of  Hero  and  Leander,  in  a 
matter-of-fact  treatment,  would  have  an  undoubted 
interest ;  every  one  feels  how  much  this  is  increased 
by  the  poetical  expansion. 

Other  illustrations  could  be  given  of  the  weak 
points  and  dangers  of  idealising.  Frequently  too 
much  is  attempted — the  mind  failing  to  rise  to  the 
height  of  the  poet's  fancy :  as  when  affection  becomes 
maudlin ;  strength,  turgidity ;  indignation,  coarse 
ferocity. 

All  this,  however,  is  to  sin  against  the  laws  of  poetry 
itself. 

In  Poetry  and  in  Painting,  we  have  what  is  termed 
the  Realistic  school,  in  opposition  to  the  Idealism 
that  transcends  actual  life ;  as  in  the  contrast  of  the 
Italian  and  the  Dutch  masters  in. painting.  A  realistic 
treatment  is  not  withdrawn  from  the  principles  of  Art 
elevation  :  it  merely  makes  the  most  of  a  subject  with 
the  least  possible  deviation  from  literality.  A  different 
kind  of  pleasure  is  given  by  this  mode  of  treatment ; 
and  the  artist  has  to  study  the  laws  of  that  pleasure, 
no  less  than  the  ideal  composer  in  his  own  sphere. 
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It  is  by  pourtraying  character  that  the  poet  draws 
out  the  feelings  that  connect  us  with  our  kind ;  and 
the  idealising  process  involves  all  the  arts  of  omission, 
selection,  addition,  that  have  already  more  than 
once  been  noticed.  A  certain  amount  of  these  trans- 
figuring operations  may  be  essential  to  the  charm  of 
the  picture.  The  laws  of  poetic  taste,  supplementing 
the  instinctive  judgment  of  the  poet,  determine  how 
far  it  is  safe  to  go. 

The  poet  has  always  been  permitted  to  flatter  his  own 
nation,  and  race,  and  all  its  notabilities,  in  the  grossest 
way.  Pindar's  genius  shone  in  this  department;  it 
was  a  part  of  his  vocation.  In  every  age  the  same 
thing  is  repeated.  The  devices  of  omission,  selection, 
and  disposition  of  circumstances,  together  with  poetic 
ornament,  are  employed  to  make  the  most  flattering 
ideals  of  national  heroes  and  personal  favourites, 
with  the  correlative  depreciation  of  enemies. 

It  is  considered  eminently  poetical  to  set  forth  the 
pomp  and  circumstance  of  glorious  war,  and  to  shut 
out  of  the  view  the  hideous  reality.  Luckily  for  man- 
kind, there  is  a  growing  revulsion  to  such  an  employ- 
ment of  the  genius  of  style. 

The  Psalm  of  Life,  by  Longfellow,  is  a  fine  ex- 
ample of  the  moral  ided,  intended  not  merely,  nor 
principally,  to  indicate  the  path  of  duty,  but  to  en- 
courage, stimulate,  and  support  us  in  the  actual  per- 
formance. This  is  a  genuine  poetical  attempt,  car- 
ried out  by  poetical  means.  If  it  is  not  often  effica- 
cious, the  fault  is  less  with  the  poet,  than  with  human 
stubbornness.  No  doubt,  he  overstates  his  case ;  the 
struggle  to  do  well  is  more  arduous  than  he  allows ; 
but  the  amount  of  license  taken  has  been  permitted 
to  poets  and  preachers  in  every  age. 

Poetic  truth  is  a  misnomer ;  it  is  a  play  upon  words. 
Truth  is  truth  only  while  representing  the  world  pre- 
cisely as  it  is,  and  by  the  help  of  the  technical  devices 
of  science.  An  artist's  truth  is  another  name  for 
taste,  or  propriety ;  in  other  words,  attending  to  the 
arts  that  bring  about  the  poetic  charm. 

The  Ideal  justifies  itself  most  in  the  spheres  of  the 
supereensual  and  the  unreal.  When  we  have  no  ac- 
tualities to  encounter,  but  only  ideals,  the  shaping  of 
those  ideals  is  everything.  It  is  little  use  idealising 
upon  everyday  facts;  thinking  of  a  feast,  when  we 
have  no  food.  But  when  sorrows  are  imaginary,  as 
in  the  forebodings  of  uncertain  futurity,  they  may 
yield  to  the  power  of  a  poet's  solacement 

The  Idealising  process  is  demanded  for  the  para- 
mount condition  of  Harmony,  so  essential  to  Art 

It  is  by  harmonising  all  the  circumstances  of  a 
theme,  whether  narrative,  descriptive,  moralising,  or 
life-guiding,  that  we  produce  an  artistic  work.  In  the 
literality,  many  things  jar  with  each  other,  and  with 
the  general  effect  \  the  artist  must  efface  all  discords. 
In  real  life,  an  aristocrat  may  occasionally  fall  below 
the  proprieties  of  his  type ;  a  plebeian  may  rise  above 
it;  the  poet  and  romancist  would  set  both  right.  It 
is  a  kind  of  paradox  to  learn  that  very  successful  pour- 
trayers  of  class-types  have  had  little  personal  contact 
with  examples  of  them.  George  Eliot  gives  a  public- 
house  colloquy,  true  to  the  life,  as  we  fancy,  without 
having  any  personal  experience  of  such  scenes. 
Perhaps  a  literal  report  of  what  was  said  on  an  actual 
occasion  would  seem  less  truthful  than  her  version. 
Knowing  the  characters  in  general  life,  she  divined 


what  would  be  most  suitable  to  each,  although  not 
exactly  corresponding  to  any  single  occurrence. 

The  necessities  of  Harmony  do  not  imply  any  great 
amount  of  distortion  of  fact,  being  fulfilled  by  the  most 
realistic  of  poets  and  artists.  To  idealise  for  this  end 
is  not  merely  commendable,  it  is  essential  to  Art  A 
painter  must  group  his  colours,  according  to  the  laws 
of  his  art.  A  poet  must  see  that  his  language  is  me- 
lodious in  itself,  and,  in  keeping  with  his  Uioughts. 
He  may  idealise  much  or  little,  but  if  he  fails  to  har- 
monise, neither  the  interest  of  his  story,  nor  any 
amount  of  life-criticism  will  make  him  a  poet.  It  is  a 
main  part  of  minute  analysis,  as  abundantly  shown  in 
the  foregoing  Lessons,  to  inquire  into  the  keeping  of 
images  with  the  subject  and  with  each  other.  In  such 
subUe  harmonies  most  frequently  consists  the  poetic 
thrill 

It  has  now  to  be  seen  how  far  Verse  makes  part 
of  the  definition  of  poetry.  In  the  most  characteristic 
form  of  poetical  composition,  verse  is  employed.  It 
is  an  aid  to  the  charm  of  poetry,  and  in  various  ways. 
There  is  a  felt  consistency  between  the  march  of 
metre  and  the  tone  of  mind  described  as  elevation  or 
loftiness  of  strain.  When  we  rise  out  of  oiu:  calm  and 
commonplace  moods  into  a  high  pitch  of  emotional 
excitement,  our  carriage  and  mode  of  expressing  our- 
selves are  found  to  be  quite  different ;  and,  to  that 
difference,  the  language  of  metre  is  somehow  more 
suitable  than  the  language  of  prose.  As  the  words 
that  we  make  use  of,  by  preference,  are  distinguished 
by  strength,  intensity,  emphasis,  so  the  form  or  rhythm 
is  peculiar ;  and  though  we  cannot  declaim  in  verse  off- 
hand, we  feel  that  verse  is  the  form  most  appropriate  to 
the  situation.  In  the  presence  of  a  sublime  scene  of 
nature,  if  we  express  our  feelings  in  words,  they  must 
be  words  of  a  high  order  of  majesty  and  dignity ;  and, 
if  we  were  able  on  the  spot,  we  should  impart  to  them 
a  measured  rhythm  or  metre,  as  most  accordant  with 
the  feeling  that  possesses  us. 

Such  is  a  statement  of  the  fact,  without  attempting 
to  assign  any  reasons  arising  out  of  general  laws  of 
the  mind.  That,  when  our  mood  is  changed  from  a 
calm,  ordinary  pitch,  to  one  of  high  or  intense  emotion, 
the  manner  of  expressing  ourselves  should  also  change 
is  what  might  be  expected.  Also  that,  on  such  occa- 
sions, we  should  choose  the  words  that  have  been 
always  in  use  for  venting  high  emotions,  is  also  quite 
natural.  But  we  are  without  a  reason  for  the  choice 
of  metre,  except  in  the  fact  that  metre  has,  by  long 
usa^e,  become  also  associated  with  a  lofty  emotional 
stram.  There,  however,  remains  the  question,  why 
metre  should  have  been  originally  chosen  for  such 
occasions,  and  why  it  should  be  retained  as  intrinsically 
suitable  to  poetical  feeling.  True,  something  different 
from  common  prose  is  needed ;  nevertheless  the  selec- 
tion of  an  entirely  distinct  vocabulary  might  be 
accepted  as  a  sufficient  change. 

There  are  two  circumstances  that  may  be  assigned 
as  rendering  metre  more  suitable  than  prose  for  the 
excitement  of  intense  emotion.  The  first  is  that,  being 
simpler,  we  fall  into  it  more  easily ;  we  know  more 
exactly  how  to  graduate  and  adapt  our  emphasis  in 
pronouncing  verse,  than  in  the  uncertain  accentuation 
of  prose. 

Now,  it  is  the  nature  of  excitement  to  lower  our  in- 
tellectual quality  of  discriminative  selection  and  adap- 
tation of  our  movements.     In  passion,  we  are  more 
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energetic,  but  less  capable  of  delicately  adjusting  our 
movements;  hence  a  simple  rhythm  suits  us  better 
than  one  which  is  complex :  the  simplest  measures  of 
all,  the  Lyric,  are  connected  with  the  greatest  intensity 
of  passion.  According  as  we  can  approach  a  subject 
with  more  calmness,  we  can  accommodate  ourselves 
to  greater  elevation  of  metre,  as  in  the  reflective  sonnet 

A  second  way  that  metre  acts,  is  in  controlling  or 
regulating  our  passionate  excitement  When  we  are 
very  much  roused,  our  movements  are  violent,  irregular 
and  transitory ;  by  falling  into  a  set  march,  the  excite- 
ment is  subdued  and  prolonged.  Metre  is  like  the 
regularity  of  the  dance,  which  gives  vent  to  the 
stimulus  of  music  and  society  in  a  measured  style ;  it 
is  an  agreeable  and  yet  effective  controlling  power. 

To  these  considerations  may  be  added  the  influence 
on  the  mind  of  regular  and  recurring  beats,  which 
yield  a  pleasure  of  very  extensive  prevalence  in  the 
Fine  Arts. 

Finally,  we  must  revert  to  the  remark  already  made, 
that  the  form  of  verse  has  become  indelibly  associated 
with  the  diction  and  the  elevation  of  poetry.  So  much 
is  this  the  case,  that,  whenever  we  set  ourselves  to 
compose  in  verse,  the  language  that  comes  to  our 
mind  is  the  language  of  poetry.  Our  recollection  of 
words  falls  into  totally  different  channels  from  the 
recollection  of  prose  diction.  Many  a  one  can  write 
better  in  poetry  than  in  prose ;  their  best  thoughts 
and  expressions  having  come  to  them  by  reading  the 
poets.  This  is  quite  irrespective  of  an  original  pre- 
disposition to  the  form  of  verse,  as  seen,  for  example, 
in  Pope. 

Verse  is  not  poetry  without  the  accompaniments  of 
a  poetic  vocabulary,  and  all  the  figures  .and  arts  that 
axe  accounted  poetic;  such  as  inversion,  ellipsis, 
exclamation,  and  other  well-known  departures  ft-om 
prose.  The  putting  into  verse  of  the  ordinary  prose 
^e  is  not  poetry.  It  is  often  done  in  comic  writing, 
as  in  Hudibras ;  the  comic  effect  is  obtained  by  the 
degradation  of  the  lofty  form  of  poetry  to  a  vulgar  use: 
being  an  indirect  testimony  to  the  intrinsic  dignity  of 
the  metrical  form.  We  have  frequent  instances' of 
blank  verse  unintentionally  becoming  prosaic.  This 
is  seen,  for  example,  in  Shakespeare,  who  uses  blank 
verse  with  unexceptionable  propriety,  when  his  subject 
is  familiar  and  prosaic;  in  that  case,  however,  he 
departs  from  the  diction  and  devices  of  typical  poetry. 

Our  English  Literature  has  given  birth  to  a  species 
of  elevated  prose,  which  is  illustrative,  both  by  agree- 
ment and  by  contrast,  of  the  connection  of  verse  with 
poetry.  The  grand  prose  style  of  Jeremy  Taylor,  of 
Milton,  and  of  many  more  recent  writers,  as  De 
Quincey,  or  Carlyle,  approaches  to  poetry  in  the  ele- 
vated diction,  and  in  some  of  the  poetical  figures, 
as  inversion,  exclamation,  interrogation :  but  in 
stopping  short  of  the  form  of  verse,  it  also  omits  the 
bolder  devices  of  poetry ;  such  as  the  license  in  the 
choice  of  words,  the  sustained  inversions,  the  free  use 
of  ellipsis,  the  flights  of  imagination,  the  play  of  fancy, 
the  asserting  of  unqualified  and  extravagant  proposi- 
tions,— all  which  are  permitted  to  the  poet  only  in  his 
full  metrical  garb.  The  pomp  of  language  is  less  sus- 
tained, even  in  the  loftiest  prose,  than  in  typical 
poetry.  Milton  alternates  his  grandest  passages,  in 
the  prose  works,  with  purely  prosaic  touches  that 
would  not  be  adinissible  in  a  poem. 

Dignity,  elevation,  lofty  emotion,  have  many  de- 
grees.   As  we  rise  ever  so  little  above  familiarity  and 


common-place,  our  attitude  and  movements  change, 
and  with  them  the  choice  and  rhythm  of  our  speech. 
A  speaker  at  a  public  meeting,  a  judge  on  the  bench — 
unless  when  purposely  humorous — assume  at  once  an 
altered  tone  of  gesture  and  of  speech.  There  is  a 
like  transition  from  the  attitude  of  imparting  know- 
ledge to  the  utterance  of  high  emotions,  as  admiration, 
veneration,  indignation ;  and  at  the  greatest  attainable 
heights  in  such  outbursts,  the  form  of  verse,  with  the 
becoming  adjuncts,  will  always  be  found  suitable. 
The  Psalms  of  David  were  first  translated  into  prose, 
but  did  not  fully  satisfy  the  feelings  of  the  pious 
worshipper  until  re-clothed  in  verse. 

To  illustrate  the  distinction  by  example,  take  first 
the  genuinely  poetical  stanza  of  Campbell : — 

Of  Nelson  and  the  North 
Sing  the  dorioos  day's  renown, 
When  tohattle  fierce  came  forth 
AU  the  might  of  Denmark's  crown. 

The  metre  is  here  simple  and  energetic :  the  diction 
lofty,  the  arrangement  inverted  and  rhetorical:  the 
poetic  type  is  fully  realised. 

As  a  contrasting  example  of  elevated  prose,  let  us 
cite  the  following  passage  fVom  De  Quincey : — 

"  The  silence  was  more  profound  than  that  oi  midnight ;  and 
to  me  the  sUence  of  a  summer  morning  is  more  touching  than  aU 
other  silence,  because,  the  lights  being  broad  and  strong  as  that 
of  noonday  at  other  seasons  of  the  year,  it  seems  to  differ  from 
perfect  day  chiefly  because  man  is  not  yet  abroad ;  and  thus,  the 
peace  of  nature,  and  of  the  innocent  creatures  of  God,  seems  to 
be  secure  and  deep,  only  so  long  as  the  presence  of  man,  and  his 
unquiet  spirit,  are  not  there  to  trouble  its  sanctity." 

There  is  here  an  approximation  to  poetry,  yet  with 
obvious  differences.  The  mind  feels  much  calmer  in 
the  perusal,  and  all  the  arts  of  high  composition  are 
at  a  much  lower  pitch,  while  yet  considerably  above 
ordinary  or  typical  prose. 

Quite  distinct  from  the  question  of  verse  as  more  or 
less  essential  to  poetry,  is  the  consideration  of  the 
language-music.  Melody  may  accompany  verse,  or  it 
may  not :  it  may  also  be  realised  in  prose.  In  both 
cases,  it  is  an  additional  merit;  and  especially  so  in 
poetry.  But  great  poets  are  not  uniformly  distin- 
guished for  melody;  and  versification  may  be  very 
perfect  without  it.  The  poet  being,  above  all  other 
men,  required  to  give  immediate  pleasure,  he  must  not 
neglect  the  point  of  being  melodious :  but  some  of  the 
greatest  poets  have  been  too  devoid  of  a  musical  ear 
to  infuse  the  qudity  into  their  verse ;  witness  Pope, 
Johnson,  Scott,  as  contrasted  with  Milton,  Gray,  Cole- 
ridge, Moore,  Tennyson. 

There  remains  now  only  the  position  of  the  Prose 
Romance  or  Novel  Is  thb  poetry  or  not  ?  As  a  ques- 
tion of  definition,  it  resembles  cases  sometimes  arising 
in  Natural  History,  where  a  species  has  a  large  majority 
of  the  characteristics  of  a  peculiar  genus,  with  the 
absence  of  several  that  are  of  leading  importance ; 
there  being,  at  the  same  time,  no  other  genus  where 
the  species  would  be  more  suitably  mated. 

Now,  the  prose  romance  has  the  most  prominent 
characteristics  of  the  Epic  in  verse.  It  is  an  idealised 
narrative,  intended  to  touch  the  same  emotions,  and 
by  similar  arts.  It  marches  at  a  lower  level  of  inten- 
sity, and  accommodates  itself  to  our  most  ordinary 
moods,  in  point  of  emotional  strain ;  thus  endeavour- 
ing to  give  as  much  as  possible  of  the  same  kind  of 
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pleasure  with  less  exhaustion  in  the  end.  A  novel 
can  be  read  in  two  or  three  sittings :  an  Iliad  or  a 
Paradise  Lost  would  be  too  fatiguing  to  be  so  disposed 
of.  The  novel  is  easy,  diluted,  and  familiar  prose ; 
but  not,  therefore,  commonplace.  Originality  and 
strokes  of  genius  can  be  made  at  the  lower  strains  of 
feeling,  as  well  as  in  the  higher.  The  attitude  is 
changed,  but  not  the  opportunities  of  being  felicitous. 

If  we  do  not  stretch  the  definition  of  poetry  so  as 
to  include  the  prose  romance,  that  peculiar  form  of 
composition  is  without  a  place  in  any  known  classifica- 
tion of  literature.  It  is  neither  science  nor  oratory ; 
it  is  not  history  in  the  proper  sense  of  the  word ;  it  is 
not  morality  or  theology.  If  we  were  to  make  it  a 
class  by  itself,  we  should  be  repeating  nearly  all  the 
arts  of  Poetry,  in  unfolding  its  characteristic  aims  and 
devices.  We  have  only  to  allow  for  the  differences  due 
to  the  form  of  prose,  and  for  the  reasons  of  adopting 
the  prose  vehicle,  and  there  remains  to  us  the  sub- 
stance of  poetry.  The  novel  gives  us  often  highly- 
impassioned  prose,  thus  coming  so  much  nearer  to  the 
typical  poem,  but  still  divided  from  that  by  the  dis- 
tinction between  the  loftiest  prose  and  the  march  of 
verse  poetically  framed. 

Thus,  while  not  obliterating  or  explaining  away 
the  difference  that  verse  makes  in  composition,  we 
must  consider  the  modern  prose  romance  as  a  species 
under  the  genus  Poetry,  which  must  be  so  far  widened 
as  to  include  it.  The  form  of  verse  is  not  to  be  held 
ns  generic  and  essential  to  all  poetry,  but  as  an  impor- 
tant specifying  mark  in  the  widest,  and  perhaps  highest 
class  of  poetical  compositions. 

In  an  exhaustive  discussion  of  poetry,  the  various  re- 
cognised species — Epic,  Dramatic,  Lyric,  eta — would 
be  examined  and  characterised.  This  is  not  indispens- 
able to  the  definition  of  poetry  as  a  whole ;  although  it 
would  supply  many  good  illustrations  of  that  definition. 
In  all  these  leading  divisions  there  are  cross-divisions, 
as,  for  example,  the  serious,  and  the  comic,  or  satiric ; 
and  something  could  still  be  added  by  way  of  recon- 
ciling this  last  class  with  the  definition  of  versified 
poetry.  Indignant  denunciation  or  grave  satire  may 
be  quite  consistent  with  the  march  of  metre;  but 
comedy  would  seem  to  be  such  a  relaxation  of  the 
dignity  of  the  high  poetic  strain,  as  to  be  destructive 
of  the  very  notion  that  we  have  been  trying  to  connect 
with  adequately  supported  verse.  The  solution  has 
been  already  hinted  at,  and  need  not  be  further 
pursued. 

With  the  assistance  of  the  Lessons  on  the  Emotional 
Qualities  of  Style,  the  characteristics  of  poetry,  as  now 
expounded,  will,  it  is  hoped,  be  sufficiently  intelligible. 
Nevertheless,  the  length  of  the  discussion,  and  the 
numerous  windings  that  it  has  taken,  with  occasional 
repetitions  of  the  same  topic  from  different  points  of 
view,  seem  to  justify  one  more  addition  in  the  shape 
of  a  summary. 

1.  Poetry  is  to  be  reckoned  among  the  Fine  Arts ; 
and  possesses  the  attributes  common  to  the  class. 
These  attributes  are  to  be  ascertained,  in  the  first 
instance,  with  a  view  to  the  definition  of  Fine  Art 
generally. 

2.  The  source  of  such  a  definition  is  to  be  sought 
in  the  sphere  of  the  human  emotions ;  of  which  a 
certain  number  are  properly  -Esthetic,  or  Fine  Art, 
Emotions.  The  governing  circumstance  is  always 
pleasure ;  although  oft^n  disguised  by  circumstances. 


and  not  unfrequently  taking  the  shape  of  relief  from 
pain :  yet  all  pleasures,  and  all  modes  of  alleviating  pain 
are  not  aesthetic ;  and  the  specific  marks  of  such  as  are 
properly  so,  need  to  be  clearly  ascertained 

3.  The  'Characteristic  of  Poetry  as  a  species  of  Fine 
Art  consists  in  employing  Language  as  the  medium ; 
on  which  fact  is  suspended  a  numerous  host  of 
distinctive  qualities.  It  brings  poetry  into  close 
connection  with  all  regions  of  knowledge ;  since  nearly 
every  kind  of  knowledge  finds  embodiment  in  speech. 
One  consequence  is  the  difficulty  of  disentangling  the 
purely  poetic  effects  from  what  belongs  to  the  other 
species  of  communicated  knowledge. 

4.  In  such  a  complication,  resort  is  had  to  con- 
trasting definitions  of  those  several  departments  that 
become  entangled  with  poetry.  As  respects  the 
mattery  these  are  Science,  Eloquence,  Morality,Religion. 
As  respects  literary  y^^rw,  we  have  History,  or  Narra- 
tive, Description  and  Exposition )  all  which  may 
assume  both  poetical  and  unpoetical  forms.  Poetry 
needs  a  subject,  and,  while  it  imparts  its  own  form 
to  that  subject,  it  avails  itself  of  any  accidental 
advantages  that  the  subject  may  intrinsically  possess 
for  aiding  in  the  desired  effect. 

5.  While  the  end  of  poetry  can,  with  more  or  less 
difficulty,  be  distinguished  from  the  ends  of  other 
species  of  verbal  composition,  its  means  can  also  be 
distinguished.  The  Rhetorical  art  provides  a  full 
examination  of  all  the  devices,  verbal  and  other,  for 
fulfilling  the  end  of  poetry,  as  such. 

6.  The  scope  of  poetry  is  intimately  combined  with 
the  three  great  attributes  named,  respectively, — Con- 
creteness.  Harmony,  and  Ideality — whose  meanings, 
fully  understood,  go  far  to  confine  the  poetical  art  within 
its  legitimate  boundaries.  The  discussion  of  Ideality 
in  particular  is  especially  instrumental  for  putting 
clearly  the  difference  between  poetic  and  unpoetic 
fonn. 

7.  The  element  of  Verse  enters  into  poetry  in  its 
fullest  and  most  typical  character.  A  modified  form 
of  the  poetic  species  assumes  the  garb  of  prose,  and 
though  adapted  to  a  difference  of  mood  in  the  reader, 
has  yet  so  much  of  the  essence  of  poetry,  as  to  be 
more  properly  included  with  it,  than  with  any  other 
class  of  literary  compositions. 


(  What  to  teachy  and  how  to  teach  it.) 

BY  RICHARD   BALCHIN. 

It  will  be  unnecessary  to  give  the  subject-matter  of 
the  remaining  lessons  in  the  course  for  Standard  III.> 
of  which  the  syllabus  appeared  in  the  February  issue 
of  this  magazine.  For  all  the  facts  are  detailed  with 
sufficient  fulness  in  the  new  edition  of  the  *  Science 
Reader,'  No.  i.  This  book  may  now  be  obtained  of 
the  publisher,  Mr.  Joseph  Hughes.  To  restate  those 
facts  in  these  articles  would  be  a  needless  repetition. 
I  therefore  proceed  to  the  consideration  of  the  work 
to  be  done  in  Standard  IV. 

At  this  stage,  we  have  reached  a  point  at  which  the 
easy  conversational  style  should  begin  to  give  place  to 
a  more  solid  and  serious  treatment.     The  general 
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should  now  lead  to  the  particular.  Hitherto,  that  is  to 
say,  in  Standards  I.,  II.,  and  III.,  it  has  been  my  aim 
to  arouse  a  dt&ire  to  know,  rather  than  to  burden  such 
young  minds  with  what  is  known.  The  purpose  of 
the  foregoing  articles  has  been  to  excite  a  curiosity 
respecting  the  nature  of.  the  things  around  us. 

It  appears  to  me  that  the  whole  course  of  work 
throughout  the  school,  so  far  as  this  subject  of  ele- 
mentary science  is  concerned,  resolves  itself  into  three 
stages,  viz. : — 

ist  To  create  a  desire  to  know, 

2nd.  To  explain  the  processes  by  which  we  get 

to  know, 
3rd  To  teach  those  facts  and  principles  that  are 
thought  to  be  known. 
Stage  I  is  the  aim  of  the  teaching  in  Standards  I., 
II.,  and  III.     Stage  2,  in  Standard  IV.    Stage  3,  in 
Standards  V.,  VI.,  and  VII. 

In  Standard  IV.,  therefore,  I  assume  that  the  work 
throughout  the  year  will  be  mainly  to  make  known 
those  various  modes  of  investigation  by  which  we 
arrive  at  scientific  accuracy  respecting  the  nature  and 
properties  of  the  various  objects  and  phenomena 
around  us.  Here,  again,  our  course  of  investigation 
naturally  resolves  itself  into  three  stages,  namely  : — 
ist.  We  make  experiments. 
2nd.  We  accurately  record  the  facts  resulting  from 

such  experiments. 
3rd.  We  logically  deduce  conclusions  \  we  enun- 
ciate the  law  or  principle  to  which  our 
facts  have  led  us. 
Do  not  let  any  teacher  be  alarmed  at  what  sounds 
very  formidable  work  for  such  little  children  as  we 
find  even  in  Standard  IV.    It  is  well  that  boys,  aye, 
and  girls  too,  should,  as  soon  as  possible,  become 
iamiliar  with  that  scientific  process,  by  which  alone  all 
definite  knowledge  of  any  value  is  obtained. 

Let  me  give  an  instance  to  show  how  extremely 
easy  it  is,  even  in  the  case  of  quite  young  children,  to 
deduce  a  scientific  truth  by  a  process  of  investigation 
strictly  scientific  and  logical,  though  very  simple. 
Suppose  I  wish  to  evolve  the  rule  or  law  respecting 
the  inclined  plane,  that '  the  power  is  to  the  weight 
as  the  perpendicular  height  of  the  plane  is  to  the 
length  of  the  incline.'  Here  we  shall  use  apparatus 
—a  model — with  which  to  make  experiments.  The 
first  thing  to  be  done,  therefore,  is  to  describe  this 
apparatus^  /.^.,  the  length  of  the  plane ;  the  methods 
of  varying  the  height  of  it ;  the  character  of  the  weights^ 
etc,  used  j  and  the  contrivance  for  the  elimination 
of  frictions. 

I  suppose  every  teacher  has  read  TyndalFs  '  Heat, 
a  mode  of  Motion.'  It  will  be  seen  there  that  the 
professor  is  going  to  use  the  thermo  electric  pile 
Well,  he  begins,  not  by  at  once  making  experiments, 
but  by  describing  the  apparatus:  and,  by  the  way, 
how  exceedingly  charming  is  that  description  !  How 
clear  and  logical ! 

Well,  having  explained  our  model  of  the  inclined 
plane,  we  proceed  to  make  experiments.  Knowing 
the  height  and  length,  we  find  that  the  power,  repre- 
sented by  a  descending  weight  of,  say  two  pounds, 
maintains  a  weight  represented  by  six  pounds,  in  equi- 
librium. We  record  this  fact,  1.^.,  write  it  on  the 
blackboard.  Vary  the  weights,  and  again  record  the 
result.  Now  change  the  height  of  the  plane  and  get 
more  facts.  Having  now  obtained  six  or  eight  sepa- 
rate results  of  experiments  and  written  them  down 


accurately,  draw  the  board  round  to  the  front  of  the 
class,  and  talk  about  them ;  reason  about  them ;  see  if 
there  is  any  general  law  or  truth  to  which  they  point ; 
if  there  is,  let  it  be  distinctly  stated 

Now,  I  maintain  there  is  nothing  whatever  in  all 
this  too  difficult  for  ordinary  Fourth  Standard  chil- 
dren. And  if  we  accustom  boys  to  this  method  of 
investigation,  are  we  not  adopting  the  only  sure  way 
of  training  the  mind  in  *  habits  of  exact  observation, 
stateinent,  and  reasoning,' as  the  Code  of  1883  so  well 
describes  it  ? 

As  in  the  case  of  Standard  III.,  I  may  state  that 
the  scheme  of  lessons  for  Standard  IV.  is  based  upon 
the  contents  of  the  'Science  Reader'  for  Stan- 
dard IV.,  published  by  the  editor  of  this  magazine 
and  written  by  myself.  The  following  is  the  syllabus, 
with  the  number  of  lessons  forming  the  year's  course. 
The  chapters  are  the  contents  of  the  book,  and  full- 
stops  separate  the  various  lessons. 

Chapter  I. 
Matter,  and  elementary  bodies.     (One  lesson.) 

Chapter  II. 

The  most  common  elementary  bodies:  Oxygen. 
Carbon.     (Two  lessons.) 

Chapter  III. 

Hydrogen.  Nitrogen.  Composition  of  water. 
Composition  of  air.    (Four  lessons.) 

Chapter  IV. 

Distinction  between  chemical  and  physical  proper- 
ties. Weight.  Attraction  of  cohesion  and  the  three 
states  of  matter.  Indestructibility  of  matter.  (Four 
lessons.) 

Chapter  V. 

The  mineral  kingdom  :  rocks,  minerals,  and  metals. 
Granite,  clay,  slate,  and  sandstone.    (Two  lessons.) 

Chapter  VI. 

Limestones :  different  kinds ;  how  formed.  (One 
lesson.) 

Chapter  VII. 

Metals :  chief  ores.  The  scientific  principles  in- 
volved in  the  smelting  of  iron.     (Two  lessons.) 

Chapter  VIII. 

Force,  work,  and  machines.  The  simple  machines 
or  mechanical  powers.    (Two  lessons.) 

Chapter  IX. 

The  air :  its  physical  properties,  weight,  and  tem- 
perature. Thermometer.  Barometer.  (Three  les- 
sons.) 

Chapter  X. 

The  aqueous  vapour  in  the  air.    (One  lesson.) 

Chapter  XL 

Dew,  clouds,  and  rain.  Hail  and  snow.  (Two 
lessons.) 

Chapter  XII. 

The  v^etable  kingdom :  parts  of  a  flowering  plant : 
root,  stem,  leaves.     (One  lesson.) 
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Chapter  XIII. 

Parts  of  a  plant  (continued):  the  flower;  Wall- 
flower.    Buttercup.     Primrose.     (Three  lessons.) 

Chapter  XIV. 

Products  of  a  plant :  distinction  between  oiganic 
and  inorganic  matter.  Starch,  Sugar.  Oil  (/.^., 
vegetable).    Gluten.     (Five  lessons.) 

Chapter  XV. 

The  animal  kingdom  :  vertebrata  and  invertebrata. 
The  five  classes  of  vertebrata.  Class  V.  Fishes. 
(Three  lessons.) 

Chapter  XVL 
Amphibians  (2).    Reptiles.     (Three  lessons.) 

Chapter  XVII. 
Birds  (2).     Mammals,  insectivorous.     Herbivorous. 
Carnivorous.     (Five  lessons.) 


In  the  above  course  there  are  forty-four  lessons. 
There  are,  however,  several  supplementary  lessons 
that  it  will  be  necessary  to  give.  For  instance,  a 
description  of  some  of  the  apparatus  used,  such  as 
the  pneumatic  trough  (two  lessons) ;  the  structure  of 
flame  (one  lesson) ;  the  Bunsen  burner  (one  lesson) ; 
a  common  spirit  lamp  (two  lessons).  In  the  early 
part  of  the  course  it  will  also  be  found  necessary  to 
give  lessons  upon  such  operations  as  evaporation, 
condensation,  distillation,  filtration,  and  precipitation. 

{To  he  continued^ 


Article  106  (^) 

^rit  (grant  in  |nfent  S%0ls. 

BY  MRS.    MORTIMER, 

Lecturer  on  Kinder-garten  at  the  Home  and  Colonial  Training 

College^  London. 

LESSON— FOOD. 

Class— Children  over  Six. 

I.  Introduction. — What  do  you  call  the  first  meal  you 
have  in  the  morning  ?    Breakfast 

What  do  we  have  for  breakfast?  Bread-and-butter, 
tea,  cofTee,  milk,  and  sometimes  fish,  eggs,  or  bacon. 

When  do  you  next  have  anything  to  eat?  At  dinner' 
time.  What  do  you  have  for  your  dinner?  Meat, 
potatoes,  cabbage,  and  sometimes  peas  or  beans.  Do 
you  have  another  meal  during  the  day  ?  Yes,  we  have 
tea.  What  do  you  have  for  your  tea?  Bread-and-butter, 
and  sometimes  marmalade  or  jam.  Is  that  all  ?  do  you 
not  drink  anything  ?  Oh,  yes ;  we  have  tea,  or  hot  milk, 
or  cocoa. 

Now  tell  me  the  different  times  during  the  day  that 
you  have  meals.  Breakfast,  dinner,  and  tea  time.  How 
many  times  is  that  ?  Three.  Is  there  not  another  meal  ? 
Yes,  father  and  mother  and  grown-up  people  have 
supper.  When  do  they  have  supper?  At  night  when 
we  are  in  bed. 

Can  you  give  me  one  name  for  all  the  different  things 
you  have  for  breakfast,  dinner,  and  tea  ?  Yes,  they  are 
called  food.  What  do  we  do  with  the  food  ?  We  eat  it 
Do  we  eat  tea,  coffee,  cocoa,  and  milk  ?  No,  we  drink 
those  things.  Tell  me  the  names  of  some  food  we  eat  ? 
Bread,  meat,  potatoes,  cheese,  cabbage.  Now  tell  me 
the  names  of  some  we  drink."  Tea,  coffee,  cocoa,  milk, 
water. 


II.  Uses, — How  do  you  fed  if  you  have  not  had  any 
food  for  a  long  time  ?  Very  '  hungry'  And  how  do  yoa 
feel  if  you  want  something  to  drink?  Very  *  thirsty.' 
Do  you  know  why  we  eat  and  6iirk  ?  Because  we  are 
hungry  and  thirsty.  What  does  the  food  do  for  us  ?  It 
makes  us  grow  big  and  strong  and  keeps  us  firom  being 
ill.  What  would  happen  to  us  if  we  were  not  to  have 
any  food?  We  should  be  ill  and  die.  Then  you  see 
food  keeps  us  alive  and  makes  us  grow  strong. 

III.  Different  kinds. — Now  I  want  you  to  think  of  aU 
the  different  things  we  eat,  and  see  if  we  can  find  out 
where  they  come  from.  First  think  of  your  dinner,  what 
do  you  generally  have?  Meat  and  potatoes.  Where 
does  your  mother  get  the  meat  ?  She  buys  it  of  the 
butcher.  Tell  me  some  different  kinds  of  meat?  Mutton, 
beef,  pork,  veal.  What  dse  do  you  have,— -think  of 
Christmas  ?    Ducks,  goose,  turkey,  fowl 

What  do  we  call  mutton  ?  The  fl^h  of  the  sheep. 
What  is  done  to  the  sheep  before  the  fiesh  is  called 
mutton?  It  is  killed.  What  is  beef?  What  is  poik? 
Yes,  but  the  flesh  of  the  pig  is  also  called  bacon.  I  will 
tell  you  the  difference  between  pork  and  bacon.  When 
the  pig  is  killed  the  flesh  is  called  pork.  A  great  deal  of 
this  pork  is  salted  and  smoked  by  means  of  wood  fires, 
and  then  it  is  called  bacon.  And  what  is  veal?  The 
flesh  of  calves.    What  are  calves  ? 

Can  you  give  me  one  name  for  bullock,  sheep,  pig, 
duck,  goose,  turkey,  fowl  ?  Yes,  they  are  all  animals. 
Then  you  see  all  our  meat  is  obtained  fi-om  animals,  and 
therefore  we  call  it  animal  food.  But  there  are  sdso  some 
other  animals  that  we  eat.  Cannot  you  think  of  any  ?  I 
am  thinking  of  fish.  Now  tell  me  the  name  of  some? 
Cod,  herring,  haddock,  eels,  and  plaice.  One  little  boy 
said  bloaters.  Well,  you  must  remember  they  are  dried 
herrings.  Now  name  all  the  animal  foods  you  know, 
and  we  will  write  the  names  on  the  blackboard. 

What  do  you  have  for  your  dinner  besides  meat? 
Potatoes  and  cabbage.  Try  to  think  of  something  else. 
Beans,  peas,  turnips,  carrots.  Do  you  know  what  we 
call  these  things?  Well,  look  at  the  word  I  am  writing 
on  the  board,  veg-e-ta-bles.  Now  what  do  we  call  them  ? 
Vegetables.  How  many  kinds  of  food  do  you  know  ? 
Two.  What  are  they  ?  Animal  food  and  vegetable  food. 
We  will  now  write  down  aU  the  vegetable  foods  you  can 
think  o£  You  said  you  had  bread  and  milk  for  break- 
fast From  where  does  the  bread  come?  From  the 
baker.  Do  you  know  of  what  the  baker  makes  the  bread 
and  from  where  the  flour  is  obtained?  Then  under 
which  kind  of  food  shall  we  put  the  bread  ? 

From  where  do  we  get  the  milk?  From  the  cow. 
Then  in  which  line  shaU  we  put  milk  ?  Then  you  eat 
butter.  Who  can  tell  me  where  we  get  butter  ?  Of  what 
is  it  made?  Then  where  must  we  put  butter?  One 
litde  bov  said  he  had  an  egg.  Where  do  you  get  eggs  ? 
In  which  line  shall  we  put  ^ggs  ?  In  a  similar  manner 
the  teacher  should  deal  with  the  other  things  mentioned 
by  the  children. 

IV.  Summary. — ^This  would  consist  of  the  two  columns 
of  names  containing  {a)  animal  food ;  {b)  vegetable  food. 

The  children  then  for  an  exercise  should  divide  on 
their  slates  each  class  of  food  into  {a)  food  for  eating,  (^) 
food  for  drinking. 

Another  exercise  might  be  to  require  the  children  to 
point  out  the  foods  used  at  the  different  meals. 

LESSON— THE  ORANGE  AND  THE   LEMON. 

Class— Children  over  Six. 

Apparatus: — An   orange   and  lemon.     A  picture  of 

the  trees. 

The  children  should  be  asked  to  name  these  fruits,  and 
then  their  attention  should  be  directed  to  the  orange. 

I.  Descripiion.—'WhzX.  can  you  tell  me  about  this  orange  ? 
It  is  round.  What  colour  is  it  ?  Of  a  reddish  yellow 
colour.    This  kind  of  yellow  we  call  orange  colour.    It  is 
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also  bright.    If  you  fed  it,  what  would  you  say?    It  is 
smooth,  and  rather  soft. 

Before  you  eat  an  orange,  what  do  you  have  to  do  ? 
Take  off  the  outside.  What  is  the  outside  called  ?  The 
ped.  Who  can  peel  this  orange  ?  Do  you  ped  it  like 
you  do  an  apple  ?  No,  you  can  pull  the  peel  oft  the  orange. 
And  the  apple  ?  You  must  cut  the  peel  off.  Now  let  me 
look  at  the  ped.  What  colour  is  inside  1  It  is  white. 
Yes ;  now  look  at  the  edge  of  the  peel,  and  tell  me  whether 
theyellowor  white  partis  the  thicker?  The  white  part  Yes ; 
the  yellow  part  is  verythin.  How  does  the  yellow  part  taste? 
Very  bitter.  Do  you  eat  the  peel  ?  No  ;  it  is  not  nice. 
Which  part  of  the  orange  do  you  eat  ?  The  inside.  Wdl,  we 
wiU  now  look  at  the  inside.  What  colour  is  it  ?  Yellow. 
What  covers  the  inside  ?  A  very  thin  skin ;  here  is  a 
piece  of  it,  it  is  so  thin  that  you  can  see  through  it  Now 
watch  me ;  what  am  I  doing?  Breaking  the  orange  into 
pieces.  What  do  you  notice  about  each  piece  ?  It  has  a 
thin  skin  all  over  it.  Let  us  count  how  many  of  these 
pieces  there  axe.  How  many  ?  Ten.  Sometimes  there 
are  nine,  and  sometimes  eleven.  Look  at  one  of  these 
pieces ;  what  shape  is  it  ?  It  is  half  a  circle.  Yes  ;  the 
outside  of  the  half  circle  is  very  thick,  and  then  it 
gradually  gets  thinner.  Anything  of  this  shape  is  said 
to  be  wedge-shaped.  We  will  now  break  this  skin,  and 
then  what  do  you  see  ?  Juice,  pips,  and  the  pulp.  Which 
do  you  eat?  The  juice  and  the  pulp.  What  do  you  do 
with  the  pips?  Throw  them  away.  Now  look  at  the 
pulp ;  what  can  you  say  about  it  ?  It  is  yellow,  very 
sofi^  and  made  up  of  a  great  number  of  little  pieces ; 
if  you  taste  it,  it  is  sweet.  Are  aU  oranges  sweet  ? 
No ;  some  are  very  sour.  I  suppose  you  do  not  like 
them,  then  ? 

II.  Uses. — For  what  do  we  use  oranges  ?  For  eating. 
Do  we  eat  them  for  our  dinner  or  tea  ?  Oh  no ;  we  like 
to  eat  them  at  any  time.  When  do  you  like  an  orange  ? 
When  we  are  thirsty.  Why  ?  Because  it  is  so  juicy  that 
it  quenches  our  thirst.  There  is  another  use  we  make  of 
oi^nges ;  do  you  know  what  it  is  ?  They  are  made  into 
inarmalade.  What  do  we  do  with  marmalade  ?  Put  it 
on  oar  bread  and  eat  it ;  it  is  something  like  jam.  Then 
I  daresay  when  you  are  eating  cake  you  sometimes  find 
some  pieces  of  ped.  The  peel  of  the  orange  is  used  for 
this  purp>ose  after  it  has  been  preserved  with  sugar.  This 
peel  is  also  put  in  puddings. 

I I I.  Where  found, — Do  you  know  where  we  get  oranges? 
They  grow  on  a  tree  called  the  orange-tree.  We  do  not 
see  orange-trees  growing  in  this  country,  for  it  is  not  warm 
enough  to  make  the  fruit  nice ;  they  grow  in  very  warm 
countries.  Do  you  know  how  we  get  them  here  ?  They 
are  picked  oif  the  trees  and  packed  very  carefully  in  boxes, 
and  then  they  are  brought  to  England  in  ships.  Who 
has  seen  one  of  these  boxes  of  oranges  ?  What  have  the 
oranges  round  them?  They  are  wrapped  in  soft  white 
paper.  Do  you  know  why  this  is  done  ?  To  keep  the 
oranges  from  rubbing  and  knocking  against  each  other. 
WTiat  would  happen  if  they  did  knock  against  each  other? 
They  would  be  bruised,  and  then  they  would  go  bad. 

W'e  will  now  talk  about  the  lemon. 

I.  Description, — What  can  you  tell  me  about  it  ?  Is  it 
the  same  shape  as  the  orange  ?  No,  it  is  not  so  round. 
Tell  me  something  that  is  of  the  same  shape.  An  egg. 
What  do  we  say  of  things  that  are  of  this  shape  ?  That  they 
are  ovaL  Now,  all  of  you  repeat, '  The  lemon  is  of  an 
oval  shape.'  What  about  the  colour  of  the  lemon  ?  It 
is  lighter  than  the  orange.  Yes  ;  we  say  the  lemon  is  of 
a  pale  yellow  colour ;  it  is  smooth  and  rather  soft  like 
an  orange. 

What  part  is  this  ?  The  ped  or  rind.  You  see  I  can 
take  the  rind  off  just  in  the  same  way  as  I  did  the  orange. 
Now  look  at  the  peel ;  what  will  you  say  ?  It  is  made  up 
just  like  the  orange,  ydlow  outside,  and  a  thick  white 
part  inside.  Yes  ;  and  you  must  be  very  carefril  not  to  eat 
the  white  of  the  orange  and  lemon,  for  it  is  likely  to  make 
you  ilL  Now  look  at  this  part,  and  you  will  see  that  it  is 
covered  by  a  thin  skin,  just  like  the  orange,  and  yet  when 
you  look  at  the  inside  of  the  lemon  you  can  see  a  mat 
difference.    What  is  the  difference  ?    It  is  very  pale  in 


colour.  How  dse  does  it  resemble  the  orange  ?  You  are 
able  to  divide  it  up  into  a  number  of  small  pieces.  Yes  ; 
count  the  pieces  and  tell  me  how  many  there  are.  Now 
look  at  one  of  the  little  pieces  and  tell  me  what  you  notice. 
We  see  that  there  are  pips,  pulp,  and  juice,  just  like  the 
orange.  Taste  one  of  the  pieces  ;  does  it  taste  like  tlie 
orange  ?    Oh  no,  it  is  very  sour. 

II.  Uses. — For  what  do  we  use  lemons?  To  make 
lemonade.  For  what  do  you  use  lemonade  ?  For  drink- 
ing. Why  do  you  not  eat  lemons  as  you  do  oranges  ? 
Because  they  are  so  sour ;  we  make  a  drink  of  them 
instead,  and  we  put  a  great  deal  of  sugar  with  them.  For 
what  else  do  we  use  lemons  ?  They  are  sometimes  made 
into  marmalade,  and  they  are  used  to  flavour  pies, 
cakes,  etc.  Lemon  ped  is  also  used  like  orange  peel,  to 
put  into  cakes,  puddings,  etc. 

III.  Where  found, — Lemons  grow  on  trees  in  warm 
countries,  like  the  oranges,  and  they  are  sent  to  this 
country  much  in  the  same  way.  Lemons  are  wrapped  in 
paper  and  packed  carefully  in  boxes. 

IV.  Summary, — The  orange  and  lemon  have  a  peel ; 
they  are  divided  into  parts.  Each  part  contains  pulp, 
pips,  and  juice. 

They  grow  on  trees  in  very  warm  countries. 

The  peel  of  the  orange  and  lemon  is  used  for  flavouring. 

The  orange  and  lemon  are  made  into  marmalade. 

The  orange  is  round  and  the  lemon  is  oval. 

The  orange  is  sweet  and  the  lemon  is  very  sour. 

The  orange  is  used  for  eating,  and  the  lemon  is  made 
into  lemonade. 

This  summary  would  have  to  be  written  on  the  black- 
board at  the  end  of  the  lesson,' so  as  to  make  a  comparison 
between  the  two  fruits.  It  should  be  obtained  from  the 
children,  and  would  thus  serve  as  a  recapitulatory  exercise. 

LESSON— THE  OYSTER. 

Class— Children  over  Six. 

Apparatus: — Oyster^  a  few  shells,  an  oyster-knife, 

I.  Description, — The  children  should  be  shown  an 
oyster,  and  asked  to  name  it  What  part  of  the  oyster 
can  you  see  ?  What  part  am  I  touching  ?  The  outside, 
or  shelL  Where  is  the  oyster  ?  Inside  the  shell.  What 
can  you  say  the  shell  of  the  oyster  is  ?  It  is  its  home. 
Can  you  tell  me  the  names  of  anv  other  fish  that  live 
in  shells  ?  Yes,  the  periwinkle,  wneUc,  mussel  Is  the 
shell  of  the  periwinkle  like  the  shell  of  the  oyster? 
Is  it  like  the  shell  of  any  of  these  fish  ?  No,  it  is  very 
different.  Here  is  an  oyster  shell,  what  can  you  say 
about  it?  It  is  of  a  brownish  colour.  It  is  rough.  It  is 
made  up  of  different  pieces.  Yes,  when  a  shell  is  like 
this,  we  say  it  is  scaly.  Now,  look  at  the  inside  of  .this 
shell,  what  can  you  say  about  it  ?  It  is  bright.  It  is  of 
a  white  colour.  Some  parts  look  like  pearls.  Which  side 
of  the  oyster  shell  is  the  prettier  ?    The  inside. 

Now,  look  at  this  oyster,  and  tell  me  how  many  shells 
it  has?  It  has  two  shdls.  Are  they  both  alike?  No, 
one  shell  is  flat,  and  the  other  part  is  laiger,  and  has  a 
large  hollow  in  it.  Which  shell  is  the  flat  one  ?  The 
top  one.  Yes,  and  it  is  not  as  rough  as  the  under,  or 
lower  one. 

I  will  now  open  this  oyster;  do  you  know  what  I  shall 
have  to  use  ?  A  knife.  Will  my  penknife  do  ?  No,  it  is  too 
sharp,  and  not  strong  enough.  Yes,  the  oyster  is  very  hard 
to  open*  What  do  you  see  inside  the  shell  ?  An  oyster. 
Where  is  it?  In  the  large,  or  lower  shelL  Can  you 
move  the  shell  away  easily  ?  No,  the  oyster  is  joined  to 
it  What  must  I  do,  then  ?  You  must  cut  the  oyster 
away  from  the  shelL  Tell  me  something  about  this  oyster. 
It  is  soft,  cold,  slippery,  and  of  a  lieht  colour.  Do  you 
see  these  pieces  of  flesh  lying  along  the  shell  ?  They  form 
what  is  called  the  mantle  of  the  oyster.  If  you  look  care- 
fully at  the  mantle,  you  will  see  something  along  the  edge. 
What  can  you  see  ?  The  t^g^  is  nearly  black.  This  is 
called  the  beard  of  the  oyster,  and  forms  the  gills.  For 
what  do  fish  use  their  gills  ?    To  breathe  with. 
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II.  Uses, — For  what  do  we  use  oysters?  For  eating. 
They  are  considered  very  good  food,  and  sometimes, 
when  people  are  ill,  they  are  ordered  to  eat  oysters.  Do 
you  know  why  ?    To  help  them  to  get  strong. 

Then  there  are  some  oysters  that  are  very  valuable, 
because  of  pretty  little  things  found  in  the  shell.  They 
are  called  pearls.  Have  you  heard  of  pearls  ?  Have 
you  seen  any  ?  Mary  says,  her  sister  has  a  pearl  neck- 
lace, and  another  little  girl  says  her  mother  has  a 
box  made  of  pearl.  This  pearl  is  the  inside  part  of  the 
shell  of  the  oyster.  The  little  pearls  I  was  telling  you 
about  are  used  to  put  in  rings,  lockets,  pins,  etc.  It 
would  be  well  for  the  teacher  to  show  the  children 
some  jewellery  containing  pearls,  so  as  to  help  them 
to  distinguish  between  these  pearls  and  the  mother- 
of-pearl  used  for  buttons,  knife  handles,  in  inlaying 
wood,  etc. 

III.  Where  found.—'^htrfi  do  all  fish  live?  In  the 
water.  Can  you  tell  me  what  most  fish  do  in  the  water  ? 
Swim  about  Does  the  oyster  swim  about?  The  oyster 
is  not  able  to  swim.  It  fastens  itself  to  a  piece  of  rock 
or  stone,  and  remains  there.  Which  shell  do  you  think 
is  fastened  to  the  rock  ?  The  bottom  one.  A  great  many 
oysters  are  found  together,  and  the  place  where  they  are 
found  is  called  an  oyster-bed.  How  do  you  think  we 
get  the  oysters  from  the  bottom  of  the  water  ?  Well,  I 
will  tell  you.  Men  take  out  a  small  net,  fastened  to  a 
round  ring  of  iron.  They  let  this  down  to  the  bottom 
and  then  drag  it  along,  and  thus  scoop  up  the  oysters,  and 
many  other  things  that  are  in  the  water.  The  oysters  are 
then  picked  out,  and  sent  to  the  shops  for  us  to  buy.  The 
oysters  conUining  the  beautiful  pearl  for  making  buttons, 
etc. ,  are  not  found  near  our  country.  They  are  brought 
from  places  a  very  long  way  off. 

IV.  Summary, — This  should  be  written  on  the  board 
as  the  lesson  proceeds,  and  should  consist  of  simple  words. 
It  should  then  be  copied  by  the  children,  or  read,  and 
afterwards  written  from  memory. 

An  oyster  lives  in  two  shells  in  the  water. 

A  part  of  the  oyster  is  called  the  mantle.  The  gills  are 
called  the  beard.    The  oyster  is  used  for  lood. 

The  shells  of  some  oysters  are  used  for  making  buttons, 
handles  of  knives,  pretty  boxes.  This  substance  is  called 
mother-of-pearl. 

Small  pearls  for  rings,  lockets,  etc.,  are  also  found  in 
oysters. 

LESSON— THE  SPIDER.. 

Class— Children  over  Six. 

Apparatus  :— Picture  or  enlarged  drawing  of  a  Spider. 

I.  Description, — Children  to  be  shown  the  picture,  and 
to  be  asked  what  it  is.  Yes,  it  is  a  spider.  Have  you 
ever  seen  one  ?  Where  ?  Sometimes  in  the  corners  of 
the  rooms.  How  do  you  know  there  is  a  spider  in  the 
comer  ?  You  see  a  cobweb.  What  does  your  mother  do 
when  she  sees  a  cobweb  ?  She  gets  a  broom  and  sweeps 
it  away.  Why?  Because  it  looks  dirty  and  untidy. 
What  does  the  poor  little  spider  have  to  do  then?  It 
has  to  go  somewhere  else  and  make  its  web.  You  may 
sometimes  see  them  in  gardens,  on  bushes  and  trees,  and 
if  you  ever  go  into  a  cellar  you  will  be  sure  to  see  some 
there. 

I  want  you  now  to  look  at  this  large  picture  of  a 
spider,  and  tell  me  all  ^ou  can  about  it  Look  at  its  head, 
do  you  see  how  it  is  jomed  to  its  body  ?  Yes  ;  the  spider 
has  no  neck,  its  head  is  joined  on  to  its  body  without  a 
neck. 

What  has  the  spider  in  front  of  its  head  ?  Two  long 
horns.  Well,  they  are  something  like  horns,  but  we  caU 
them  pincers.  Repeat, '  The  spider  has  a  pair  of  pincers 
in  front  of  its  head.'  Do  you  know  the  use  of  these  to 
the  spider  ?  It  uses  them  to  catch  its  food.  Now  you 
may  count  its  eyes.  How  many  can  you  see  ?  Eight ; 
two  in  front,  two  on  each  side,  and  two  at  the  top.  I 
wonder  what  is  the  use  of  all  these  eyes  to  the  spider. 


How  many  have  you  ?  Only  two.  Where  are  they  ?  In 
front  of  our  head.  What  do  you  do  when  you  want  to 
see  someUiing  at  the  side  of  you,  or  behind  you  ?  Turn 
our  heads.  Well,  you  see  the  spider  has  no  neck, 
therefore  it  cannot  turn  its  head  about  like  we  can,  so 
what  has  it  to  enable  it  to  see  all  round?  Eyes  in 
different  parts. 

Now  let  us  see  how  many  legs  it  has.  Eight  It 
will  be  easy  to  remember  that  the  spider  has  eight  eyes 
and  eight  legs.  Look  at  the  l^s  again.  What  do  you 
see  at  the  end  of  them  ?  Yes,  they  are  like  two  hooks, 
something  like  the  pincers.  Where  are  the  pincers? 
Quite  right.    They  are  in  front  of  the  head. 

II.  Habits, — Children  to  be  asked  what  the  spider 
has  to  eat  Flies  and  other  insects.  How  does  it  catch 
these?  In  its  web.  Would  you  like  to  know  how  it 
makes  its  web  ?  Well,  I  will  tell  you.  The  spider  has 
in  its  body  some  juice,  very  thick  and  stidky,  something 
like  treacle.  What  colour  is  treacle  ?  This  juice  is  not 
the  same  colour  as  treacle,  it  is  quite  white.  It  is  of 
this  juice  that  the  spider  makes  its  web.  When  it 
wants  to  weave  its  web,  the  juice  comes  out  of  its 
body  through  very  tiny  holes,  and  makes  a  kind  of  thread. 
A  (urawing  of  the  web  might  be  shown  and  examined, 
the  teacher  pointing  out  how  the  threads  cross  one 
another,  and  are  fastened  at  the  ends.  Why  does  the 
spider  weave  its  web  ?  To  catch  its  food.  How  is  it  that 
the  flies  go  into  this  net  ?  The  web  is  so  fine  that  as  the 
fly  goes  adong  quickly  it  does  not  see  it  and  so  is  caught 
in  it  Where  is  the  spider  ?  He  is  somewhere  very  near 
waiting  for  some  food ;  directly  he  sees  the  fly  caught  he 
walks  round  and  round  it,  all  the  time  winding  a  thread 
round  to  fasten  its  wings  and  legs ;  then  the  spider 
pierces  the  fly  with  its  pincers,  and  sends  some  poison 
mto  the  holes  made ;  the  fly  is  thus  killed,  and  the  spider 
has  its  food.  He  then  mends  the  web  and  watches  for 
another  insect. 

III.  Summary, — The  spider's  head  is  joined  to  its 
body  without  a  neck.  The  spider  has  a  pair  of  pincers  in 
front  of  its  head.  It  has  eight  eyes  and  eight  legs, 
furnished  with  two  hooks  something  like  its  pincers. 

The  spider  lives  on  flies,  gnats,  and  other  insects,  which 
it  catches  in  its  web. 

It  weaves  its  web  of  a  substance  which  comes  out  of  its 
body  through  little  holes. 

This  should  be  written  on  the  blackboard  as  the  lesson 
proceeds,  and  at  the  end  carefully  read  through  by  the 
children.  If  convenient,  the  chiloren  should  copy  it  on 
their  slates. 

LESSON— THE  COD. 

Class— Children  over  Six. 

Apparatus :  //"possible,  a  small  Cod  might  be  shown  to 
the  children,  or  a  picture  of  one;  some  smaller  fish, 

I.  Description, — The  smaller  fish,  e,g,,  herring,  had- 
dock, mackerel,  plaice,  etc.,  to  be  brought  before  the 
children,  who  should  be  asked  to  name  them.  The  cod 
now  to  be  shown.  What  kind  of  fish  would  you  say  this 
is?  A  large  one.  Do  you  know  its  name?  Yes,  it  is 
a  cod.  This  is  a  very  small  cod  ;  most  of  them  are  about 
as  long  as  this — (show  length  of  2i  feet  or  3  feet,  the 
average  length  of  the  cod),  and  there  has  been  one  caught 
as  long  as  this  (show  length  5  feet  8  inches.)  What  can 
you  now  tell  me  about  the  cod  ?  It  is  a  large  fish.  Are 
they  all  the  same  size  ?  No.  Then  we  say  they  vary  in 
size.  Now  look  at  the  head  of  the  cod.  If  you  feel  it 
what  do  you  find  out  ?  It  is  very  smooth.  Look  at  its 
body,  where  is  it  thickest  r  In  the  middle.  Repeat :  The 
cod's  body  is  thicker  in  the  middle  than  it  is  at  the  ends. 
W^ith  what  is  it  covered?  With  scales.  What  is  the 
colour  of  its  body  ?  It  is  different  in  different  parts — in 
some  places  of  a  greenish  colour,  and  in  other  parts  white. 
What  can  you  tell  me  about  its  mouth  ?  It  is  large,  and 
do  you  see  what  it  has  at  the  end  of  the  lower  part  of  its 
mouth  ?  We  call  this  a  beard.  Have  you  ever  seen  any 
one  with  a  beard  ?   Yes,  some  of  your  fathers  have  beards. 
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Where  do  they  have  them  ?  On  their  chins.  If  you  were 
to  look  inside  the  cod's  mouth,  do  you  know  what  you 
would  see?  Teeth.  Yes,  a  great  many  teeth — several 
rows  of  them.  How  many  rows  of  teeth  have  you? 
Onl/  one.  Repeat, '  The  cod  has  several  rows  of  teeth.' 
Now  see  what  the  cod  has  on  its  back.  Fins.  Let  us 
count  them.  Three  on]  the  bade,  ^two  at  the  gills,  two 
on  the  breast,  and  two  near  the  tail'  What  is  ue  use  of 
the  fins? 

II.  Habils  ttnd/ood.—V^ttt  does  the  cod  live  ?  In  the 
sea.  Is  it  found  near  our  own  country  ?  Yes,  but  it  is 
still  more  common  near  countries  a  very  long  way  from 
here— they  are  much  colder  countries  than  ours.  Men  go 
out  in  ships  to  these  places  to  catch  the  fish.  What  are  these 
men  called  ?  Have  vou  ever  seen  any  one  fishing  ?  What 
do  they  use  to  catch  the  fish  ?  Sometimes  a  net.  and 
sometimes  a  long  line  with  a  hook  at  the  end.  Well,  the 
men  who  go  to  catch  cod  use  a  hook  and  line.  Some 
men  catch  a  great  many  cod.  What  do  they  do  with 
them  when  they  have  caught  them  ?  They  put  them  in 
the  ship  and  then  bring  them  home. 

What  does  the  cod  get  to  eat  in  the  sea  ?  Fish.  Yes, 
they  eat  small  fish  and  worms.  They  also  eat  crabs. 
What  are  crabs?  Yes,  they  are  fish.  With  what  are 
tbey  covered?  With  shells.  Do  you  know  anv  other 
fish  covered  with  shell  ?  We  call  all  these  shell-fish.  The 
cod  is  very  fond  of  eating  sheU-fish. 

III.  Uses, — For  what  do  we  use  the  cod?  For  food. 
What  does  your  mother  do  with  it  ?  Boil  it.  How  does 
the  fish  look  when  it  is  cooked  ?  Very  firm  and  white  ; 
it  is  very  nice  to  eat.  There  is  one  part  of  the  fish  that 
is  sold  by  itself,  do  you  know  what  it  is  ?  The  roe.  This 
also  is  very  nice  when  it  is  cooked.  Do  you  know  anv 
other  use  of  the  cod  ?  Have  any  of  you  ever  tasted  cod- 
liver  oil  ?  Some  of  you  have  had  some.  Why  did  you 
have  it  ?  It  is  a  medicine,  and  people  take  it  to  make 
them  well  and  strong.  We  get  ccxi-liver  oil  from  the  cod 
-there  is  one  part  inside  the  cod  called  liver.  You  all 
bow  what  liver  is,  and  it  is  from  this  part  that  the  oil  is 
obtained. 

IV.  Summary. — The  cod  is  a  large  fish.  Its  head  is 
wry  smooth. 

The  cod's  body  is  thicker  in  the  middle  than  at  the 
ends. 

It  is  covered  with  scales.  The  cod  has  a  large  mouth, 
with  several  rows  of  teeth.    It  has  a  beard. 

The  cod  has  nine  fins. 

The  cod  lives  on  small  fish  and  worms.  It  also  eats 
sheU-fish. 

The  cod  is  used  for  food.  Cod-liver  oil  is  obtained 
fi^m  its  liver. 

This  should  be  written  on  the  black  board  as  the  lesson 
proceeds. 

(To  be  continued,^ 
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(Continned  from  page  17.) 

Diatonic  and  Chromatic  Intervals. — ^By  the 
addition  of  the  '  Chromatics,'  fe,  ta,  de,  ma,  etc.,  to 
the  natural  diatonic  scale,  many  new  intervals  can  be 
formed.  In  reckoning  such  intervals  it  will  be  neces- 
sary to  bear  constantly  in  mind  the  rule  laid  down  in 
treating  of  diatonic  intervals,  viz.,  the  name  of  the 
interval  {second^  third,  fifth,  etc.)  is  reckoned  according 
io  the  number  of  included  degrees  of  the  scale. 

Thus  the  intervals,  d-m,  d-ma,  de-m,  and  de-ma 
axe  all  thirds^  including  the  degrees  d,  r,  m,  or  inflec- 
tions of  these ;  and,  by  the  same  rule,  the  interval 
d-la  is  a  sixth  (d,  r,  m,  f,  8,  la),  while  the  interval 


d-se  is  a  fifth  (d,  r,  m,  f,  se) :  the  number  of  semi- 
tones in  each  of  these  intervals  is  the  same,  but  the 
names  are  quite  distinct. 


^a     ^^ 


I  «'        I 

Sixth.  Fifth. 

Seconds,  thirds,  sixths,  and  sevenths,  which  are 
greater  than  Mafor^  are  said  to  be  *  Augmented^ ;  when 
less  than  Minor  they  are  *  Diminished.^ 

Fourths,  fifths,  and  octaves,  when  greater  than 
perfect  are  augmented  or  *  Pluperfect^  when  less  than 
perfect^  Diminished,  or  ^Imperfect* 

When  *  inverted ' 

An  augmented  interval  becomes  diminished 
A  diminished        „  „        augmented 

A  pluperfect  „  „         imperfect 

An  imperfect         „  „        pluperfect 

Table  showing  examples  of  the  most  important 
Diatonic  and  Chromatic  intervals,  with  their  Inver- 
sions and  the  number  of  included  semitones. 

N.B. — The  lower  interval  is  the  inversion  of  the 
higher,  and  vice-versa. 


o  semitones. 


i^^^ 


^ 


o  semitones. 


d 
d 

d' 

d' 


:-    I 

;-    I 
;-    I 


Minor. 
X  semitone. 


Major. 
2  semitones. 


2nds. 


7lhs. 


i 


Augmenteo. 
3  semitones. 


^     OeJ 


3zz: 


X 


m 


^ 


.:e 


X 


:^— t 


^ 


I 


1 — 

Major. 
XX  semitones. 


^ 


3: 


^1 


Minor. 


Minor. 
10  semitones. 

Major. 


2nds. 


7ths. 


ra      :— 
d        :- 

r  : 
d      : 

Major. 

d»       :- 

Minor. 

d'     : 

ra      :— 

r 

3rds. 


6ths. 


i 


Major. 
4  semitones. 


Minor. 
3  semitones. 


;-r 

Diminished. 
9  semitones. 

Augmented. 

re     :— 
d       :- 

Diminished. 

d»      :- 
re     :— 

Diminished, 
a  semitones. 


T 


r- 


T. 


^      ba^"^~>?g 


iza; 


m 


m. 


■t- 


'JSL 


+^^^ 


y^rj    I  If^ 


X 


X 


± 


s 


-+■ 


1 


Minor. 
8  semitones. 


3rds. 


6ths. 


Major. 

n 
d 

Minor. 

d' 
n 


Major. 
9  semitones. 

Minor. 

na    :— 
d      :- 

Major. 

d'     :- 
na    :— 


Augmented, 
lo  semitones. 

Diminished. 

la     :- 
fe     :- 

Augmented. 

fe     :- 
lai    :— 


5  semitones.        6  semitones.         4  semitones. 


4tns. 


Sths. 


_* — 


•^^ 


m 


m 


De: 


i 


Tritone. 


%^ 


HL 


Perfect. 
7  semitones. 


J   Diminished   ) 

(  or  Imperfect,  f 

6  semitones.. 


Augmented. 
8  semitones. 


■«    —   ^- 


J 
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4tlis, 


Sths. 


VtOeA. 
f 

d 

Perfect. 

d' 

f 


(a)  Augmented. 

t      :— 
f      :- 

(a)  Diminished. 

f      :- 
t,      :- 


Diminished. 

d'     :- 
86     :— 

Augmented. 

86     :  — 
d      :- 


(a)  The  augmented  ^ih  is  often  called  a  pluperfect  4th  or  a  tritone,  and 
the  diminished  sth  an  tmper/ect  5th. 


Perfect. 
xa  semitones. 


Sths. 


Sths. 


^ 


^ 


■JL 


X 


3i: 


i 


Perfect. 
13  semitones. 


Perfect. 

d'     :- 
d     :- 

Perfect. 

d'     :- 
d     :- 


9ths. 


7th: 


m 


Major. 


Minor. 


I 


-es- 


I 


e-.^ 


« i_ 


:6^"^ 


— ; — •" 

Minor. 


l 


^-- 


Major. 


Major. 

r'  :- 
d  :- 

Minor. 

d'  :- 
r   :— 


Minor. 

ra'  :— 
d    :~ 

MaJOT. 

d*   :- 
ra  :— 


II 

II 


Transition  and  Modulation. — Staff-Notationists 
and  Solfa-ists  have  different  meanings  for  these 
words.  According  to  the  former,  Modulation  is  any 
change  of  key  or  mode,  and  Transition  implies  a 
sudden  or  violent  modulation. 

Mr.  Curwen  restricted  the  uses  of  these  words  and 
made  their  signification  more  definite,  so  that  in  Solfa 
language  Transition  is  change  of  key^  and  Modulation 
is  change  of  mode. 

For  the  present  we  shall  adhere  to  these  latter 
definitions. 

Transition,  or  Change  of  Key. — The  whole 
theory  of  Transition  is  best  shown  by  what  is  called 
the  'Extended  Modulator.'  On  this  modulator 
several  scales  are  printed  side  by  side  in  such  a  manner 
that  the  scale  immediately  to  the  right  of  any  particular 
scale  represents  a  key  or  scale  whose  Tonic  or  Key- 
note is  a  perfect-fifth  higher  than  the  Tonic  or  Key- 
note of  that  scale,  the  Z^&JSTof  the  one  corresponding 
in  pitch  to  the  SOIIoiiht  other;  thus — 

m'      1 

•••         ..•         •..        o 


DOW 
TE    ... 

LAH... 

SOU... 

fe    ... 

FAH.,. 

ME  ... 

RAY... 
DOH... 


I .  *     • . . 


• . .     . .  < 


...    f 

m 


...  DOH 

...      X| 

...ta^ 


The  Transition  implied  by  changing  from  the  first 
of  these  scales  to  the  second  is  equivalent  to  a 
change  from  the  key  of  C  to  that  of  G  (with  one 
sharp),  or  from  the  key  of  G  (with  one  sharp)  to 
that  of  D  (with  two  sharps) ;  or  from  the  key  of 
B  flat  (with  two  fiats)  to  that  of  F  (with  one  flat), 
etc    Each  note  of  the  second  scale  corresponds  widi 


a  note  of  the  first  scale  with  the  exception  of  TE  ; 
this  note,  which  is  of  course  a  semitone  below  DQff^ 
is  not  the  equivalent  of  FAH,  a  tone  below  SOH, 
but  of  FE  the  sharp  of  FAH.  In  other  words,  the 
FAH  of  the  old  scale  is  sharpened  a  semitone  to  FE^ 
which  becomes  the  leading  note,  TE^  of  the  new 
scale. 

As  there  is  only  one  note  of  the  old  scale  xhanged, 
and  this  note  is  sharpened^  the  process  of  changing 
from  the  first  scale  to  the  second  is  called  *  a  Transi- 
tion of  one  sharp  remove:^  and  there  is,  of  course,  one 
new  note,  TE. 

By  extending  the  process  of  transition  to  the  next 
scale — 


r' 

DOW 
TE... 

...     0         .  •« 

...          J     '  •  • 
f 

...  u  ... 

...    d' 
...    t 
...ta 
...    1 

LAH 

...   IT      ... 

...    s 

SOH 

fe... 
FAH 
ME 

...DOH 

t 

...      W|          ... 

tax 

...       A|             a  (  « 

...  f 

in 

•  •  • 

...    r 

RAY 

de... 

DOH 

...       B|           •  •  • 

...      fe, 
f 

...  DOH 

...               V, 

It  will  be  seen  that  the  new  DOH  is  equivalent  in 
pitch  to  the  old  RA  Y  (the  whole  scale  has  been  raised 
a  tofie  or  Major  Second)^  and  there  are  two  notes  in 
this  scale  which  do  not  correspond  to  diatonic  notes 
of  the  former,  viz.,  7!ff  and  ME:  this  is  called  *a 
Transition  of  two  sharp  removes.' 

Let  us  now  reverse  the  process,  reading  the  Modu- 
lator from  right  to  left  instead  of  from  left  to  right. 

W  (I) 

8    ...DOW 

...  TE 
f    ...ta 
m  ...  LAH 

r    ...  SOH 

DOH— FAH 
t,    ...  ME 

1,    ...RAY 
81    ...DOH 

The  FAHoi  the  first  scale  becomes  the  DOH  of 
the  second,  and  the  TE  is  lowered  or  flattened  to 
TA^  which  becomes  the  FAHoi  the  new  scale.  This 
is  'a  Transition  of  one  Jlat  remove,'  and  the  new  note 
is  FAH.  Such  a  Transition  which  lowers  the  pitch  of 
DOHz.  perfect  fifth  (or,  what  is  the  same  thing,  raises 
it  a  perfect  fourth),  is  equivalent  to  a  change  of  key 
from  C  to  F  (with  one  flat),  or  from  F  (with  one  flat) 
to  B  flat  (with  two  flats),  or  from  D  (with  two  sharps) 
to  G  (with  one  sharp),  etc. 

By  repeating  the  same  process  we  get '  a  Transition 
of  two  flat  removes,'  where  the  DOH  is  lowered  a 
Major  second,  and  the  two  new  notes  are  FAH  and 
DOH. 

The  student  should  procure  a  small  'Extended 
Modulator'  (Messrs.  Curwen    and  Sons),    and  by 
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attentive  examination  and  study  of  it  verify  and  learn 
by  heart  the  following  table : — 


It 
it 
ft 

St 

t1 


removes 


Kind  of 
Transition. 

I  sharp  remove 
2 

3 

4 

S 
6 

7 


New  Notes. 

t 

t,  m 
t,m,l 
t,  m,  1,  r 
t,  m,  L  r,  8 


1  fiat  remove 

2  „    removes 

3i> 
4  m 

6,. 
7„ 


>f 


>> 


Effect  on  Doh. 

Raised  Perfect  5th 
„      Major  2nd 
Lowered  Minor  3rd 
Raised  Major  3rd 

Lowered  Minor  and       ^, ,  -,  •    «, 

Raised  Augmented  4th  t',  m[  f,  r^  8,  d 
Chromatic  Semi- 

Lowered  Major  2nd  f;  d 

Raised  Minor  3rd  t,  d,  B 

Lowered  Major  3rd  f,  d,  8,  r 

Raised  Mmor  2nd  f;  d,  8,  r,  1 

„      Diminished  5th  f,  d,  8,  r,  1,  m 
Lowered        Chromatic 

Semitone  f,  d,  8,  r,  1,  m,  t 

In  the  notation  of  Transitions,  besides  the  new  key 
and  the  *  bridge-tone*  already  explained,  the  ftew  note 
or  notes  should  also  be  shown;  m  sharp  Transitions 
the  new  notes  are  placed  to  the  right  of  the  name  of 
the  new  key,  and  in  fiat  transitions  to  the  left; 
thus: — 


KxyD. 

Wld  :rji|f  .8  :pi 


E.  t.in.  d.r.  D. 

'd  :r  Ji  If  .s  :n   I'n  :r.t,ld 


|1    :sji:d"  |"»d  :t,   :1,  II,  :8e,.l,:t,l 


KevP. 

(^)|n   :f    :i 

F.LaJ. 

|y  :rji:r.ti|d    :—  •— 

Modulation  is  a  change  of  Mode,  as  from  Major 
to  Minor,  or  from  Minor  to  Major. 

When  a  change  of  Key  is  accompanied  by  a  change 
^Mode  it  is  called  a  Transitional  Modulation,  as 
in  Ex.  (p)  above. 

^Vhen  translating  music  from  the  Staff  Notation  to 
the  Sol-fa,  the  •  unmarked '  DOH  for  Treble  and 

Alto  parts  lies  in  this  part  of  the  Staff    gG      1      ^=H 


and  for  Tenor  and  Bass  parts  in  this     @ 


idi 


I 


To  prevent  the  multiplicity  of  *  Octave-marks,'  Tenor 
and  Bass  parts  are,  in  Sol-fa,  always  written  an  octave 
hightr  than  the  real  sounds  signified. 

Chordal  Structure  of  the  Scale. — When  the 
notes  d,  m,  8»  are  sounded  together  they  produce 
what  is  called  the  *  Chord'  of  DOH. 

A  chord  is  a  combination  of  two  or  more  notes 
sounded  simultaneously,  and  the  construction  and 
treatment  of  chords  form  the  basis  of  the  theory  of 
Harmony, 

The  'Scale'  is  sometimes  said  to  consist  of  the 
note  of  the  Tonic,  Dominant,  and  Sub-Dominant 
chords.    These  are, 

In  the  Major  Scale : — 

(«)  Chord  of  Tonic  (or  Chord  of  ("■    ^===8 
DOH)         [3   #^^ 

(^)  Chord  of  Dominant  (or  Chord   f  J    i|lIS3i 
diSOH)     (J    ^.zJiiiifl 


W  Chord   of    Sub-Dominant    (or   f  f 
Chord  of -R4jy;     [J 


It  will  be  seen  that  all  the  notes  of  the  Major  Scale 
are  comprised  in  these  three  chords. 

In  the  Minor  Scale  the  corresponding  chords  are 
diose  of  LAH  (the  Tonic),  ^^ME  (the  Dominant), 
with  SE  instead  of  SOH^  and  RAY  (the  Sub- 
Dominant). 


Chord  of  LAH 


Chord  of  ^^ME 


Chord  of  RAY 


(1 


f 

r 


)=gE3 


(To  he  continued.) 


o 


By  Edward   B.   Aveling,   D.Sa   London. 

[This  series  of  articles,  whilst  dealing  with  the  subjects  required 
by  the  University  of  London  for  the  Matriculation  Examination 
and  with  those  required  at  the  Elementary  Stage  of  the  Inorganic 
Chemistry  (Branch  X.)  Science  and  Art  Department,  is  intended 
as  a  practical  guide  to  the  philosophical  and  systematic  study 
of  the  non-metallics.] 

Chapter  111.— (continued.) 
To  sum  up  our  simple  table  of  weights  and  measures  : 

Length. 

Decametre  10  metres 
Hectometre  100 


Millimetre  tAr  metre  A 
about  ^  in.  | 

Centimetre  f)^  metre  I 
about }  in.    f 

Decimetre  fy  metre  j 
about  4  in.   J 


Metre 
(39'37  in.) 


f 


Millilitre  ^-^  litre 
Centilitre  xH 
Decilitre  4^ 


}... 


Volume. 

Litre 


j  Kilometre  icxx)  „ 


(  Decalitre  10  litres 
765  imperial-!  Hectolitre  100  ,, 
pints)  (,  Kilolitre  1000  „ 


Milligram  xt^,„  gram 
Centigram  ^\^     „ 
Decigram  ^         „ 


Mass. 

r  Decagram  10  grams 
Gram        J  Hectogram  100  ,, 
(15*432  grains)   |  Kilogram  1000  „ 

V  about  2'205  lbs.  av. 

These  weights  and  measures  are  in  constant  use  in 
chemical  laboratories,  and  in  making  chemical  calcula- 
tions. In  connexion  with  every  preparation  and  every 
reaction  met  with  in  our  study  of  cnemistry,  these  will  be 
used.  It  is  necessary,  Uierdbre,  to  at  once  familiarise 
the  student  with  the  working  of  these  tables,  and  a  few 
examples  are  taken  before  we  proceed  further. 

Exercises  on  Weights  and  Measures,  with 

Solutions. 

(1)  Find  tfie  equivalent  in  English  measure  of  3  kilometres, 
2  hectometres. 

3  kilometres = 3000  metres  1  _  ,,_-,  ^-t ».e 
2liectometres=200  metres  |  «3200  metres. 

I  metre =39*37  inches 
-^200  metres =39'37  x  3200  inches  &  1^59^4  inches 
125984  inches  =  10498  feet  8  inches  =33499  yds.  i  ft.  8  i 
ss  I  mile  1739  yards  i  foot  8  inches. 

(2)  t^ind  the  equivalent  in  English  measure  of  i  hectolitre 
7  dectilitres. 

I  hectolitre  =  loo  litres=  176*5  imperial  pints       1  i^iyiyicc 

7  dectilitres*  A  litre     =7  x  •i765«  1*2355  pints  J    ' '  '^^5' 

1777355  pints  s  88 '8677  quarts = 22  *2 1 69  gallons. 

(3)  Express  l  ton  as  its  equivalent  on  the  metric  system. 

I  ton ttaocwt.s 2240  lbs. S2240  x  700o*gxainia  15680000  grains. 
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15*432  grains  =  I  gram 

I  Strain  =  —^=iYi  A  grams. 
1 5680000  grains  =  'ooox'S68oooo^  ioi6o70jVft  grams, 
as  1016  kilograms  7  decagrams  -tf  jV  gramp. 

(4)  The  number  of  millimetres  in  207  metres. 

I  metres  1000  millimetres 
207  metres  =  looo  x  207  =  20700  millimetres* 

(5)  The  number  of  kilograms  equivalent  to  5004  milligrams. 

I  milligram  =iVnr  gram=xT^^x  YT^nr  kilogram. 
5004  milligrams = yiW  >^  TiAnr  x  S004  kilograms = TiftftftVff = 

•005004  kilograms. 

(6)  The  number  of  decalitres  in  2000  centilitres. 

I  centilitre  ^yfr  litre =tJt  x  ^ff  decalitre. 
2000  centilitres = yir  x  A^  ^  2000=2  decalitres. 

(7)  The  number  of  cubic  centimetres  (c.c.)  in  5§  litres. 

I    litre  =  I  cubic  decimetre  =  looo  c.c. 
5  J  litres = 1000  X  5  J  =  55ooc.c. 

(8)  The  number  of  cubic  metres  in  a  kilolitre. 

I  kilolitre     =  lOOO  litres  =  1000  cubic  decimetres. 
10  decimetres  =       i  metre  .*.  1000  cubic  decimetres  =  I  cubic 
metre,  and  I  kilolitre  =;  cubic  metre. 

(9)  The  weight  of  2  hectolitres  of  distilled  water. 

I  hectolitre  =  100  litres  =  100  cubic  decim.  =  100  x  1000  c.c. 
I  C.C.  of  distilled  water  weighs  i  gram. 
.*.  I  hectolitre  weighs  100  x  1000  grams  =100  kilograms,  and 
2  hectolitres  weigh  200  kilograms. 

(10)  The  weight  of  a  kilolitre  of  a  liquid  of  specific  gravity  5. 

(Water  is  the  standard  of  reference  for  liquids. ) 
I  C.C.  of  water  weighs  i  gram. 
I  kilolitre  =  looo  litres  =  1000  x  1000  c.c. 
. '.  I  kilolitre  of  water  weighs  loooooo  grams. 
I  kilolitre  of  liquid  of  specific  gravity  5  weighs  5000000  grams 
=g  5000  kilograms. 

Examples  on  Weights  and  Measures  for 

Solution. 

(0  Find  the  English-system  equivalents  of  the  following  (the 
answers  are  in  itahcs) : — 

2^yardst  ifoot,  6*99  inchis. 


(a)  27  metres 

(^)  4  hectometres,  8 
metres,  7  deci- 
metres...       ... 

{/)  I  centimetre 

{J)  I  millimetre 

(/)  •6  of  a  litre 

(/)  7  kilolitres  7  milli- 
litres   ...         ... 

(^)  2  cubic  metres    ... 

Qi)  I  kilog^m 

(f)  575  hectograms... 

(>6)  I  milligram 


^dyards^  2  feet ^  10 '5 19  inches. 


'3937  inches  (nearly  \  inch), 
•03937  inch  (nearly  ^  inch), 

1  *059  pints, 
1544  gallons f  I   quart y    I  "012355 

pints, 
441  gallons,  I  quart, 

2  lbs.,  I ^^^2 grains 
I  lb,y  l$iy 4  grains, 
'OlS42^  grains, 

(2)  Find  the  metric-system  equivalents  of  the  following : — • 

{I    kilo/netre,    6    hectometres,    9*3 
metres, 
...     ^  decimetres, '4  centimetres, 
...     2  centimetres,  5  millimetres, 
...     18  litres,  I  decilitre,  3  centilitres, 
...     3  litres,  3  dicilitres,  9  centilitres, 
(/)  7  g'allons,  2  quarts,  1  3  decalitres,  4  litres,  5  decilitres, 

I  pint I     6  centilitres, 

"  4  hectograms,  5  decagrams,  ^  grams, 
6  decigrams, 
49  kilograms,  8  heciogrcuns,  9  deca- 
grams, 6grcuns, 
5  dec-grams. 


I  mile 
I  foot 


{c)  I  inch 

{d)  4  gallons... 

{e)  3  quarts 


{g)  I  lb 

(h)  3  qrs.,  26  lbs.     .. 
(f)  7 '7 16  grains 

(3)  Perform  the  following  reductions  : — 

(a)  5  kilometres  to  millimetres 

W  84550  centimetres  to  kilometres    ... 

(r)  9I  metres  to  millimetres     

((^)  2*8  litres  to  millilitres         

{e)  6  kilolitres  to  centilitres      

(/)  7  decalitres  to  cubic  centimetres    ... 
ig)  3*5  litres  to  cubic  centimetres 
(A)  9  kilograms  to  decigrams   ,^ 
(0  17564  milligrams  to  grams 
{i)  4  hectc^rams,  9  grams  to  milligrams 


Ans. 

5,000,000 

•8455 

9750 

2800 

600,000 

70,000 

3.500 

90,000 

17564 

409,000 

milligrams, 
189  kilograms 


(i)  Find  the  weights  of  the  following  (the  answers  are  in 
italics)  :— 

(a)  Half  a  litre  of  distilled  water     ...     $  hectograms, 
(d)  A    cubic    decimetre    of    alcohol  1  o  .    . 

(sp.^.  =  -8)      \^  hectograms, 

{c)  A  cubic    millimetre  of  mercury  \  I    centigram,    3*5 

(sp.  gr.=  i3-5) / 

{d)  A  cube  of  iron  3  decimetres  in 

the  side  (sp.  gr.  =  7)     , 

{e)  A  rod  of  copper  2  metres  long,  1      l,-a,-_-.,  fi 

^.ion     a   square   cm.   (sp.  [  3  *^^^;^6 

The  metric  system  of  weights  and  measures  once 
understood,  we  can  turn  again  to  our  preparation  of 
hydrogen.  The  symbols  of  the  preparation  of  that  ele- 
ment from  zinc  and  sulphuric  acid  were :  Zn  +  H^SO^ 
= ZnSO'* + H^  To  calculate  the  proportionate  weights  of 
the  substances  employed  and  of  the  substances  formed  in 
this  reaction,  we  turn  to  the  table  on  p.  12.  The  weight- 
numbers  of  hydrogen,^  sulphur,  oxygen  given  there  are 
respectively,  i,  32,  16.  The  weight-number  of  zinc  is 
65.  Hence  that  of  sulphuric  acid  (H*SO*)  =  i  x  2{H') 
-f32(S)-f i6x4(0*)  =  2+32-f64=98:  and  that  of  zinc 
sulphate  (ZnSO*)  =  65(Zn)-f  32(8) -h  16x4(0*)  =  65  -f  32 
+64=161.  We  re-write  the  equation  with  the  weight* 
numbers  beneath  the  symbols. 

Zn  +  H«SO^        =  ZnSO*  -fH« 

65 +2-H  32  +  64  =  65  +  32+64  +2 


98 


161 


From  this  we  learn  that  65  parts  by  weight  (say  grams 
or  pounds)  of  zinc  require  98  parts  by  weight  of  sulphuric 
acid  for  solution,  and  that  161  parts  by  weight  oc  zinc 
sulphate  are  formed  while  2  parts'  by  weight  of  hydrogen 
are  liberated.  These  are  the  fixed  proportions  by  weight. 
If  more  than  98  parts  by  weight  of  the  acid  are  poured 
upon  65  of  zinc,  only  98  will  be  affected,  and  all  above 
that  number  will  be  untouched.  For  example,  if  on  65 
grams  of  zinc  a  hectogram  of  the  acid  are  poured,  2  grams 
of  acid  will  be  left. 

We  are  now  in  a  position  to  make  the  first  of  our 
chemical  calculations.  Wherever  a  question  is  given 
upon  the  weights  of  materials  employed  or  produced  in 
any  given  reaction,  three  things  are  necessary  to  its  solu- 
tion, (i)  The  symbols  of  the  reaction.  (2)  The  general 
weight-numbers.    (3)  The  particular  calculation. 

Exercises  on  the  Preparation  of  Hydrogen 
FROM  Zinc  and  Sulphuric  Acid.    {Solved,) 

(11)  5  grams  of  hydrogen  are  required.  How  much  zinc  and 
sulphuric  acid  are  necessary  for  its  production  ? 

Zn  +  H'SO*  =  ZnSO*  +  H» 

65+98  ss    161  +2 

For  2  grams  hydrogen,  65  grams  zinc,  and  98  grams  sulphuric 

acid  are  needed. 

7  »>  ? 

65x5  98x5 

'  9i  — :; — 

2  2 

/.  ^l-ft  =  162 \  grams  zinc  +  *§*>  =  24  5  grams  of  acid. 

(12)  What  weight  of  hydrogen  can  be  obtained  from  9*8 
grams  of  sulphuric  acid  ? 

98  grams  sulphuric  acid  yield  2  grams  hydrogen. 

I  „        „         „  yields  ^ff        ,.        „ 

9-8  „        „        »  yield  A  X  ?^=1  gram  hydrogen. 


I 

5 


»t 


» 


(13)  13  grams  of  zinc  are  dissolved  in  sulphuric  acid.    Whit 
weight  of  zinc  sulphate  is  formed  ? 

65  grams  of  zinc  dissolved  yield  161  grams  ZnSO* 
I        ..        ».         ..        yields  Vi^-        m        « 

yield  l^^=^2\  grams. 


13 


ft 
t$ 


it 


fi 


I 


(To  b^  contifiued). 
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UtTRBBUL 


a&dTksBLS. 


AlUrrttU  gmzicsp* 


A    MAY- DAY    RAMBLE. 

— ^ 


1.  Come, 

2.  Sit 


let 
ye 

3 


us  .  ram 
no   more 


Bass. 

KsY  Bb.  Allegretto gratioso.  w/ 

istTkEBLE.  /-i,,  :-.l,:8,  In    :-  :d 

and  Treble.  ^   n,  :-,f,:ni  |l|    :-   :8, 

Bass.       C|d|  :-.di:d|  |d|   :-  :i% 


ble  through  the  woods — How  sweet    the   mom 
in  thought -ful   mood  When  sun  -  shine  calls 


T.  Crampton. 


mTt 


r  :-  :ti 


n, 


f.  :-  :«i  id, 


-  :»i 

-  :d 


f. 
f. 


1,  llj^,  :d 

f.  If.  :-  :f, 
fi  Ifi  :-  :li 


■i:- 

:-|-: 

n,  :- 

:-|-: 

d  :- 

:-l-: 

-  :n 

-  :d 


{ 


F.  t. 

'•  :-  :f  In  :- 

■4 :-  :d  |d  :- 
*in:-  :1  js  :- 


1 
d 


8  :-  :f  In  :-  :8 

d  :-  :t,  Id  :-  :d 
n  :-  :r  |d  :-  :n, 


r  ;n  :f  |n   :-  :r 

li :-  :r  jd  :-  :ti 
fi :-  :ri  18,  :-  :8| 


f,Bl7. 


d :-:-!-:- 

«8, 

f  :-  :ii  |r  :-  :n 

d :-:-!-:- 

!•' 

r  :-  :d  |ti  :-  :d 

d  :-:-!-:- 

«•. 

Si :-  :8,  |S|  :-  :si 

T=t 


•   nite 
bright 


to 
the 


call,   That 
sky —  Hur 


we 

reh 


their  joy  should  share :  Come     a 
for    mer  •  ry      May !   Come     a 


-  way, 

-  way, 


u 

a 

a 


way 
way 

t 


with  cheer 
with  cheer 


^      ■         u 

ful  hearts  To 

ful  hearts  To 


{ 


If  :-  :pi  jr 
Ir  :-  :d  |ti 
8, :-  :8ii8i 


:r 

:t, 


n  :- 

Bi  :- 
d  :- 


:n  |r 

:si  I8i 
:d  it, 


:-  :d 

•  :-: 

:-  :d 

ti:-: 

:-  :li 

8,:- : 

-:-| 


8  :-  :f 

I8| ;-  :8| 
It,:-  :t, 


n  :-  :n  |n  :-  :n 

f  : 

8, :-  :S|  |S| :-  :si 

1.: 

d  :-  :d  |d  :-  :d 

d  : 

:r  m 

'\'  '2' 

:d  |d 


d 

J 


^ 


X. 


f 


± 


X. 


I 


t 


T 


breathe  the    sum  •  mer     airl     Come 
wd-come  mer  -  ry      May!   Come 


a 

a 


-t — 

way, 
way. 


a  -  way, 
a  -  way, 


E 


a  -  way,      a  •  way,   To   breathe  the  sum  •  mer 
a   -  way,      a  •  way.   To      wel  -  come  mer  -  ry 


tz:± 


ISC 


£ 


l: 


{ 


|r  :-  :d  |t, 

t:-  :ni  Hi 
l«i:-  :8||8, 


:-  :d 

r:-:-|8  :- :f 

:-  :1. 

t,:-:-|t,  :-:ti 

:-  :8 

8,:-:-|    :    : 

n  : 
d  : 


:8i  |d  :- 


n 
d 


f 


'I 
l,|r 


:f 
:r 

:r, 


n  : 
d  : 
8i: 


:ii  |r  :- 
:d  it,  :- 
:8i  l«i  :- 


:8 
:t, 

:8, 


d  :-:-|f,  :- 

n,:-:-if,  :- 
na:-:-!!^:- 


n  :-:-|r  :- 
d  :8i:d|ti:r, 
8| :~  !""|8|  :- 
8,:-:-|8t:- 


d :-:-!- 

n,:-:-|- 
d :-:-{- 
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m  TXBELE. 

||»4TK£BtB. 


In  mnrchtug  time. 


BEHAVIOUR. 


Words  and  Afustc  by  T.  CRAMPTOff. 


Bass. 


1^      •      1^  ^            ^           ^ 

1.  In          en   -  tVing       a    -    ny 

2.  And     when  the     teach  -  er 

3.  The      word  to     Halt!  {$)\s 


room 
gives 
firm 


at       first.      Step       light  •  ly         on 
the     word      For         pu   •   pits        all 
ly      given,    Then       all      must     stop 


Fm      J 


± 


X 


i^ 


the 

to 

at 


=J 


Key  C  /«  marchiKe  time,  mf 

1st  Treble.  f,% 

d'       .>       :d' 

.8 

11 

.d' 

:t 

.d' 

r' 

JS 

rr" 

.t 

2nd  Treble.  '<  n 

n       ji       :n 

J1 

f 

.f 

:n 

n 

f 

ji 

:f 

•r 

Bass.        Cd     j 

d       .d       :d 

.d 

f 

.1 

:d' 

A 

iS 

.■ 

:8 

.1 

floor ;     Then     greet     all       pre  -  sent       with       a  (i)  bow,    And      gen  -  ily 
(3)  rise.        Each      one      the        or   -   der  to         o    -    bey     With  prompt    at 

once ;       And       he      who    knows    not  (6)  left    from  (7)  right,  Must     sure  -  ly 


^ 


t    Z     r  • 

close     the  door : 

ten  -  tion  tries  : 

be        a  dunce ! 


3: 


■jttrsL 


\ 


n 
d 


-  Ji' 

-    .8 

-  .d 


» 
ti 


.t 
.s 
.s 


3C: 


d' 
fe 
1 


=^3 


.r* 

t 

.8 

.fe 

r 

.r 

•r 

is 

.t 

n 
d 


rrtra 


.d' 
.1. 


t 

r 
r 


.8 

.t 

.r 


:fe 

:d 

:r 


.1 
.d 
.r 


8 

t| 

8 


•  ^ 


^^ 


And 

And 

While 


9> 

al 

when 

in 


=*: 


ways  when  they  come  to 
the  word  to  (4)  M^irch  I  is 
the       ranks       all     (8)  stand        e    - 


school —   *Tis 
given.      With 
rect,       And 


right 
stea 
strict 


for 
dy 
at 


girls 
pac« 
ten 


and 

all 

tion 


W 


4. 


"boys 
go; 
pay; 


■ 


^ 


3c 


^  — 


To  take  their  pla  -  ces  qui  -  et  •  ly,  Ami  (2)  sit  down  with  -  out  noise. 
And  each  to  keep  step  well  and  true  Will  good  at  -  ten  -  tion  show. 
But     when      the    word    BreaJk  ranks !  (9)  is    given.     All       start      for      mer  -   ry        play. 


"W 


^ 


3r: 


^ 


-  .8 

-  .f 

-  .t 


8 

n 
d' 


.8 

.d 


:d' 
:8 


.8 
.8 

J1 


1 
f 
f 


.1 

.r 


1 


.d* 

.8 
J1 


d' 
f 

r 


.t 
.f 
.r 


1 
f 


•t 
.f 

•8 


d' 
n 
d 


*  «!• 


(1)  Bow.        (2)  Sit  down.        (3)  Rise.        (4)  March  in  time,  keeping  step.        (5)  Stop  suddenly. 

(6)   Point  to  the  left.  (7)  Point  to  the  right. 

(8)  Stand  erect,  in  soldicr-Iike  attitude.  (9)  All  scamper  off  to  play,  unless  previously  otherwise  directed. 
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BY  iOlTHUR  NEWSHOLMS,   M.D.   LOND., 

Gtii  MtiaUist  and  University  Scholar^  PhysicittH  U  tJu  City 

Dispensary, 

Fufuiions  of  the  Liner, — It  will  have  been  seen, 
from  the  study  of  the  anatomy  of  the  liver,  that  it  is 
supplied  with  both  venous  and  arterial  blood,  the 
fonner  from  the  portal  vein,  the  latter  from  the  hepatic 
artery.  The  venous  blood  supplying  the  greater  part 
of  the  liver  is  brought  from  two  sources — the  alimen- 
tary canal  and  the  spleen.  The  blood  from  the  ali- 
mentary canal  will  vary  in  composition  according  to 
the  stage  of  digestion  and  the  character  of  the  food. 
As  a  nile  it  is  deficient  in  solid  matters,  especially  in 
red  corpuscles,  Ojwing  to  dilution  with  the  water  ab- 
sorbed, but  contains  an  excess  of  albumin.  The  blood 
from  the  spleen  is  deficient  in  red  corpuscles,  but  con- 
tains an  excess  of  white  corpuscles ;  while  the  total 
amount  of  solids  is  decreased.  The  blood  of  the 
portal  vein  combines  the  peculiarities  of  its  two 
sources. 

The  blood  leaving  the  liver  by  the  hepatic  vein  is, 
as  a  rule,  thicker  than  ordinary  venous  blood.  The 
fibriu,  albumin,  fats,  and  salts  in  it  are  diminished, 
ffhjle  the  extractive  matter  is  increased. 

The  character  of  the  blood  entering  and  leaving  the 
liver  is  important,  as  throwing  considerable  light  on 
its  functions.  These  functions  may  be  summed  up 
under  three  heads : 

1.  It  secretes  bile. 

2.  It  forms  glycogen. 

3.  It  alters  certain  constituents  of  the  blood,  and 
probably,  as  a  consequence  of  this, 

4.  It  forms  one  of  the  chief  sources  of  the  bodily 
heat 

Ttu  secretion  of  bile  is  the  most  obvious,  though 
probably  not  the  most  important  of  the  hepatic  func- 
tions. 

Bile  is  a  bright,  golden-red  liquid  when  not  modi- 
fied by  retention  in  the  gall-bladder.  It  has  a  bitter 
taste,  and  is  alkaline  in  reaction.  Its  specific  gravity 
varies  from  1018  to  1025.  When  taken  from  the  gall- 
bladder it  always  contains  considerable  mucus,  but 
when  taken  directly  from  the  hepatic  duct  there  is 
little  or  none  of  this.  Besides  mucus,  its  chief  con- 
stituents are — bile-salts,  cholesterin,  bile-pigment,  and 
inorganic  salts. 

The  average  amount  of  these  is  shown  in  the  accom- 
panying table. 

In  100  par  is » 

VV  AvCa  •••  •••  •••  •«•  ••  •  ftaa  OV 

BiIe*ssJts  ...         .^.         ...         ...         ...         ...       9 

X^  ckla^   dw*   •••  •••  •••  •••  •■«  •••  A 

Cholssterin  ...        ...        ...         ...         ...      0*25 

Mucus  and  Pigment        3' 

Inorganic  Salts 075 

xoo 

Bile  differs  from  all  other  alimentary  secretions  in 
containing  no  proteids.  Among  the  salts  is  a  con- 
siderable proportion  of  common  salt,  some  phosphates, 
iron,  manganese,  and,  occasionally,  a  trace  of  copper. 

Tht  bile-pigment  present  in  healthy  human  bile  is 
bilintbiny  the  composition  of  which  is  C 1  ^  H 1  g  Nj,  O3. 
The  characteristic  test  for  its  presence  (Gmelin's  test) 
is  the  reaction  obtained  by  adding  a  few  drops  of 
liitric  add  to  a  little  bile  placed  on  a  white  plate. 


The  yellowish-red  becomes  green,  then  in  succession 
blue^  violet,  dirty  red,  and  finally  pale  yellow.  An 
alkaline  solution  of  bilirubin  exposed  to  the  action  of 
the  air  turns  green,  and  becomes  changed  into  biii- 
verdin^  which  is  the  normal  green  pigment  of  the  bile 
of  herbivorous  animals. 

The  bile  occasionally  vomited  is  gr^en,  and  it  is 
probable  that  biliverdin  has  been  produced  in  it 
by  the  action  of  gastric  juice.  The  bile  pigments 
seem  to  be  connected  in  their  origin  with  the  fefj  cor- 
puscles of  the  blood,  and  it  is  probable  that  tfiey,  on 
the  other  hand,  produce  the  urinary  pigment. 

The  bile-salts  consist  of  sodium  salts  of  glycocholic 
and  taurocholic  acids.  The  proportion  of  these  two 
varies  in  different  animals.  In  human  bile  the  tauro- 
cholate  of  sodium  exists  almost  to  the  exclusion  of  the 
glycocholate,  while  in  ox-gall  the  reverse  condition 
holds  good.  Both  salts  may  be  made  to  crystallise 
out  of  bile  in  needle-shaped  crystals.  They  may  be 
separated  from  a  solution  containing  them  both  by 
sugar  of  lead,  which  throws  down  the  glycocholate 
much  more  readily  than  the  taurocholate.  Both  gly- 
cocholic and  glycocholic  acids  are  conjugate  acids, 
consisting  of  cholalic  acid  conjugated  in  the  first  case 
with  glycocholl,  and  in  the  second  case  with  taurin. 
Glycocholl  =  C3  H^  NO21  is  amido-acetic  acid,  while 
taurin  »C(  H7  NSO3  is  amido-ethyl-sulphuric  acid. 
The  decomposition  of  the  biliary  acids  into  the  parts 
of  which  they  are  conjugated,  occurs  naturally  in  the 
intestine,  taurin  and  glycocholl  being  returned  to  the 
circulation.    The  reaction  may  be  expressed  thus  : 

Glycocholic  acid     Water    Cholalic  acid       Glycocholl. 
C.^  H«  NOe  +  H2O  =  Ca,  H,o  O,  +  Cj  H^  NO, 


Taurocholic  a^id    Water      Cholalic  add 


Taurin. 


Cae  H„  NSO4  +    HjO  =    C^*  H^o  O5  +     Cj  H^  NSO3 

The  presence  of  either  of  the  bile  salts  or  acids  may 
be  detected  by  the  addition  of  cane-sug.ir  and  sulphuric 
acid,  a  magnificent  purple  being  developed  (Pcttcn- 
kofer's  test). 

The  bile  has  been  credited  with  most  important 
digestive  action,  but  there  can  be  no  doubt  that  this  is  to 
a  large  extent  a  mistake.  It  has  no  solvent  action  on 
any  article  of  diet,  owing  to  the  fact  that  it  contains 
no  ferment  analogous  to  ptyalin,  pepsin,  or  trypsin. 
It  has,  however,  certain  minor  functions : — i.  It 
facilitates  the  emulsification  offats^  probably  owing  to 
its  alkaline  character.  The  pancreatic  juice  is,  how- 
ever, much  more  important  in  this  respect.  It  is 
found  that  animals  in  whom  the  bile  is  drained  away 
by  a  fistula  (an  opening  artificially  made  communi- 
cating with  the  exterior)  of  the  bile-duct,  rapidly 
emaciate.  This  has  been  ascribed  to  the  loss  of  the 
emulsifying  power  of  bile ;  but  it  is  possible  that  it 
may  be  due  also  to  derangement  of  the  glycogenic 
function  of  the  liver. 

2.  It  saponifies  fats  to  a  certain  extent,  in  virtue  of 
the  choleate  of  soda  it  contains. 

3.  It  seems  to  favour  absorption  of  emulsified  fats 
by  the  villi  of  the  intestine,  as  in  its  absence  this  pro- 
cess is  not  so  rapid. 

4.  It  prevents  unnatural  decomposition  of  the  intes- 
tinal contents,  and  thus  is  antiseptic  in  its  effect. 

5.  It  stimulates  peristalsis^  and  is  consequently 
slightly  purgative.  When  the  bile  is  absent  or  de- 
ficient in  amount,  constipation  is  common. 

6.  It  is  recrementitiouSy  being  an  excretion  of  waste 
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matter,  and  not  chiefly  a  digestive  secretion.  This 
is  shown  especially  in  the  fsetns.  In  intra-uterine 
life,  the  lungs  and  intestinal  canal  are  iiiactive,  and 
there  is  absolutely  no  respiration.  At  birth  the  intes- 
tine contains  a  large  amount  of  thick  bile,  which  forms 
the  largest  part  of  the  meconium  or  foetal  fseces. 
Thus  the  liver  excretes  in  fa&tal  life  the  oxidisable 
materials  which  might  have  been  excreted  in  an 
oxidised  condition  from  the  lungs,  if  respiration  had 
been  in  action.  It  is  possible  that  in  extra-uterine 
V^  also,  the  bile  is  excreted  from  the  liver  as  in  part 
an  effete  material.  That  this  is  not  entirely  the  case, 
is  shown  by  the  faeces  of  children  and  adults  containing 
only  about  one-sixteenth  part  of  the  bile,  and  none  of 
its  essential  part,  the  bile-salts.  It  is  evident,  then, 
that  the  larger  proportion  of  the  bile  becomes  ab- 
sorbed from  the  intestinal  mucous  membrane,  and,  as 
it  contains  an  excess  of  carbon  and  hydrogen,  fur- 
nishes a  valuable  source  of  combustible  material,  which 
is  eventually  eliminated  by  the  lungs  and  kidneys. 

The  source  of  the  bile  has  been  the  subject  of  much 
discussion.  Do  the  hepatic  cells  elaborate  and  secrete 
the  biliary  constituents,  or  simply  filter  them  from  the 
blood?  According  to  Drs.  Buddand  G.  Harley,only 
the  bile-salts  are  formed  in  the  liver,  while  the  bile- 
pigment  is  formed  in  the  blood.  The  evidence  is 
somewhat  dubious,  but  it  seems,  on  the  whole,  to 
favour  the  view  that  both  are  formed  in  the  hepatic 
cells.  This  is  borne  out  (i)  by  analogy;  in  the 
case  of  the  pancreas  we  shall  find  quite  as  complex 
an  elaboration  effected ;  and  (2)  by  the  fact  that  ex- 
tirpation of  the  liver  does  not  produce  any  accumula- 
tion of  bile  in  the  blood. 

It  is  probable,  however,  that  although  the  bile  is  in 
the  main  elaborated  by  the  liver,  some  of  its  consti- 
tuents are  partially  or  completely  formed  in  the  blood. 
Thus,  according  to  Dr.  Austin  Flint,  cholesterin  repre- 
sents the  waste  matter  of  the  nervous  tissues.  Bile- 
pigments  arise  from  haemoglobin,  and  only  a  very 
slight  transformation  is  necessary.  Glycocholl,  again, 
is  normally  present  in  the  liver,  and  taurin  in  certain 
tissues,  so  that  the  bile-salts  may  be  formed  in  the  liver 
if  only  cholalic  acid  is  there  produced. 

T\\^  glycogenic  function  of  the  liver  is  most  important 
in  maintaining  the  general  nutrition.  When  this  func- 
tion fails,  and  sugar  is  allowed  to  enter  into  the  cir- 
culation in  unlimited  amount,  the  disease  known  as 
diabetes  is  produced,  which  generally  proves  fatal  in 
the  end. 

Claude  Bernard  first  proved  that  animals  are  sugar- 
producers  as  well  as  plants,  and  carnivora  as  well  as 
herbivora.  The  sugar-producing  function  appears  to 
begin  in  the  liver  as  early  as  the  third  or  fourth  month 
of  foetal  life ;  before  this  time,  the  placenta  seems  to 
perform  a  similar  function.  In  the  adult  this  function 
is  chiefly  confined  to  the  liver,  though  all  the  tissues 
possess  it  in  a  slight  degree.  Sugar  is  not  formed 
immediately,  but  an  intermediate  substance,  known 
as  glycogen. 

Claude  Bernard  found  that  the  quantity  of  su^ar 
was  much  greater  in  the  hepatic  than  the  portal  vem ; 
also  that  when  a  stream  of  water  had  been  driven 
through  the  portal  vein,  thus  depriving  the  liver  of  its 
contained  blood,  the  quantity  of  sugar  went  on  in- 
creasing for  some  hours  after  death.  It  is  evident 
from  this,  that  the  substance  of  the  liver  contains  a 
Urge  amount  of  some  material  capable  of  producing 
sugar. 


Claude  Bernard  next  found  that  if  the  liver  of  an 
animal  was  removed  direcdy  after  death,  cut  up  into 
smaU  pieces  and  thrown  into  boiling  water,  the  re- 
sulting infusion  contained  very  little  sugar,  and  the 
quantity  did  not  go  on  increasing  for  several  houn. 
The  fluid,  however,  was  milky  in  appearance,  and 
contained  glycogen^  a  substance  which  could  be  changed 
into  sugar  by  means  of  saliva  and  gentle  warmth.  It 
is  evident,  therefore,  that  boiling  the  liver  destroyed  a 
ferment,  which  would  otherwise  have  rapidly  con- 
verted glycogen  into  sugar ;  and  we  may  regard  the 
liver  as  a  storehouse  of  glycogen,  which  is  cotnrerted 
by  means  of  this  ferment  into  sugar,  as  the  system 
requires. 

Glycogen  is  identical  in  composition  with  starch 
(C5  Hi  0  O5).  It  Ls  an  amorphous  powder,  soluble  in 
water,  but  insoluble  in  alcohol  or  ether.  By  means  of 
saliva  or  pancreatic  juice,  or  the  special  ferment  con- 
tained in  the  liver,  as  well  as  by  many  dilute  acids,  it 
is  converted  into  grape-sugar.  It  differs  from  starch 
in  its  solubility  in  water,  and  in  giving  a  deep  red 
colour  on  the  addition  of  iodine. 

The    immediate   origin  of  glycogen  is    from  the 
hepatic  cells.    They  form  a  storehouse  in  which  it  is 
reserved  until  required,  just  as  in 'the  vegetable  world 
starch  is  stored  in  roots  and  tubers,  to  be  liberated  in 
spring  as  dextrose  for  purposes  of   growth.     The 
ultimate  origin  of  glycogen,  however,  is  the  food 
During  starvation  it  diminishes  and  finally  disappears. 
The  foods  which  most  rapidly  and  greatly  increase  it 
are  starchy  and  saccharine.    It  may,  however,  be  pro- 
duced from  a  meat  diet,  though  in  much  smaller 
amount     This  is  shown  in  some  of  the  severer  forms 
of  diabetes.    In  these,  the  formation  of  large  quantities 
of  sugar  continues,  when  a  strict  meat  diet  is  enforced. 
One  must  conclude,  therefore,  that  sugar  (and  con- 
sequently glycogen)  may  be  formed  by  the  breaking 
down  of  nitrogenous    material  into  urea  and   the 
carbohydrate. 

The  fate  of  hepatic  glycogen  is  still  somewhat  involved 
in  mystery.  It  has  been  held  that  it  becomes  con- 
verted into  fat  and  into  sugar. 

The  formation  of  fat  from  glycogen  is  difficult  to 
understand  from  a  chemical  point  of  view.  That  such 
a  conversion  seems  possible,  however,  is  favoured  (i) 
by  experiments  of  Milne-Edwards,  who  found  that  bees 
were  able  to  make  their  combs  (composed  of  wax — a 
kind  of  fat)  when  fed  solely  on  sugar;  while,  at  the 
same  time,  they  did  not  diminish  in  weight.  (2)  There 
can  be  no  doubt  that  an  increase  of  carbohydrate 
(starchy  and  saccharine)  food  does  tend  to  produce 
corpulence ;  while  (3)  there  is  considerable  fat  in  the 
hepatic  cells.  It  is  probable,  however,  that  carbo- 
hydrate food  increases  fat  by  acting  as  a  source  of 
readily  combustible  material,  thus  saving  the  combustion 
of  fatty  material  already  contained  in  the  tissues, 
rather  than  by  being  directly  converted  into  fat 

The  conversion  of  glycogen  into  sugar  readily  occurs, 
as  already  seen.  Whether,  however,  this  change  occurs 
in  the  living  animal  or  not  is  still  in  dispute ;  most 
physiologists  holding  with  Claude  Bernard  that  it  is 
constantly  going  on,  while  Dr.  Pavy  maintains  that  it 
is  a  purely  post-mortem  phenomenon,  and  asserts  that 
the  blood  in  the  hepatic  vein  does  not  contain  more 
sugar  than  that  in  the  portal  vein.  It  is  doubdess 
true  that  the  hepatic  vein  blood  does  not  contain 
during  life  the  amount  of  sugar  found  after  death ;  but 
the  estimation  of  sugar  in  blood  is  difficult,  and  it  seems 
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probable  that  the  sugar,  after  being  temporarily  stoi'ed 
in  the  liver  as  glycogen,  leaves  it  as  sugar,  in  an 
amount  varying  with  the  requirements  of  the  system. 

But  whether  the  glycogen  leaves  the  liver  as  glycogen 
or  as  sugar,  its  ultimate  fate  is  to  be  used  in  building 
up  new  tissues.  This  is  abundantly  shown  by  its 
presence  in  muscle,  white  corpuscles,  brain,  and  in  sdl 
growing  parts.  It  forms  an  essential  part  of  these,  and 
is  a  source  of  combustible  material,  producing  heat  and 
force  for  the  body.  A  certain  percentage  of  sugar  is 
always  contained  in  the  blood,  and  seems  to  form  an 
essential  constituent  of  it 

The  liver  has  a  peculiar  power  of  arresting  matters 
passing  through  it,  which  is  not  confined  to  glyco- 
gen. Thus  metallic  poisons  tend  to  accumulate  in  it, 
before  entering  into  the  general  circulation. 

The  glycogenic  function  of  the  liver  is  closely  under 
the  control  of  the  central  nervous  system.  This  is 
shown  by  the  fact  that  if  the  medulla  oblongata  of  a 
rabbit  be  pricked  at  the  point  known  as  the  vaso-motor 
centre,  the  urine  of  the  animal  speedily  contains  sugar — 
in  f2xXj  an  artificial  diabetes  has  been  produced.  It 
seems  that  when  the  nervous  control  is  deranged,  the 
retentive  power  of  the  hepatic  cells  for  glycogen  is 
annihilated,  and  sugar  passes  through  the  liver  without 
any  hindrance. 

The  liver  plays  an  important   part   in  modifying 

the  constitution  of  the  blood.    Some  of  the  red  corpuscles 

appear  to  be  broken  down  in  it,   and  from  their 

colouring  matter  is  produced  the  bile  and  urinary 

pigments     It  is  highly  probable  that  the  main  seat  of 

the  metabolic  changes,  resulting  in  the  production  of 

one  acid  and  urea  from  albuminoid  materials,  is  in  the 

Ihrer;  for  when  the  liver  is  disordered,  this  metabolism 

B  somewhat  diminished.    In  a  disease  called  acute 

atrophy  of  the  liver,  in  which  the  secreting  tissue  of 

tfte  liver  becomes  destroyed,  urea  and  uric  acid  almost 

cease  to  be  formed,  and  leucin  and  tyrosin — bodies 

intermediate  between  urea  and  albumin — take  their 

place. 

(To  be  continued.) 


ANSWERS  TO 

March  29. 

FIRST  YEAR. 
Pupil  Teachers  at  end  of  First  Tear. 

Thret  hours  and  a  haifoUcwtd. 
Arithmetic. 

1.  What  IS  meant  by  a  prime  number,  and  by  a  composite 
number?  When  are  two  numbers  said  to  be  prime  to  each 
other?  Write  down  (i>  all  the  prime,  (2)  all  the  composite, 
numbers  from  i  to  12,  both  inclusive. 

A  prime  number  is  9l  first  number^  that  is,  one  which  is  divi- 
siUe  only  by  itself  or  unity. 

A  composite  number  is  one  which  is  made  up  of  two  or  more 
fiKtors  other  than  unity. 

Two  numbers  are  said  to  be  prime  to  each  other  when  neither 
will  divide  the  other  without  a  remainder. 

(i)  Prime  numbers : — i,  2,  3,  5,  7,  11. 

(2)  Composite  numbers : — ^4,  6,  8,  9,  10,  12. 

2.  What  decimal  of  £2  5s.  is  eoual  to  13s.  7  jd.  ;  and  what 
*s  the  value  in  weight  of  '42851}  ot  78125  cwt.  ? 


(a)  Fraction  required = 13s.  7|d.  -f  ;£'2  ^ 
_i3s.  7id. 
45 

45 

=^=3•02^  Ans. 
360    ^ 

(^)  '42851}  of  78125  cwt. 
=  ffll  Vi'  ^  rimnnr 

=  I  qr.  9  lbs.  8  ozs.  Ans. 

3.  Find  the  value  of  'iJJ  x  50'83-r  '04691. 

'135x50-85-^ -0469! 
_  135-1    5083-508^4091-4 
990  90        *    99900 

=  168-18.  Ans. 

4.  If  A  can  do  i  of  a  piece  of  work  in  5^  days,  and  B  f  of  it 
in  4^  days,  how  much  longer  would  A  take  to  do  the  whole  work 
than  B  would  take  ? 

Time  for  A  to  do  |  works 5^  days. 

3 
Time  for  B  to  do  f  work =4}  days. 

II         t      I)     =  g 

„      f    M   ^iii-^=6A  days. 
.'.  A  would  take  longer  than  B,  7l-6A='A  days.  Ans. 

FEMALES. 

I.  Find  the  cost  of  214  acres  3  r.  29  poles  at  ^£125  7s.  6d. 
per  acre. 

£     s.    d. 

125    7    6    ssoost  of  I  acre. 

2I4_ 

Bcost  of  2i4acres. 


II 


II 


«i 


II 


II 


II 


2  r.=^acre 


I  r.  =iof  ar. 

2op.=iof   I  r. 

5  p.  =^  of  20  p. 

4p.  =|of  20p. 


26,830  5 
02  13 
31    6 

IS  13 

3  18 
3    2 


o 

9    = 

10*  = 

^\" 


II 

II 
•I 
II 
II 


2  roods. 
I  rood. 
20  poles. 
5  poles. 
4  poles. 


26,947    o    iA=cost  of  214  a.  3  r.  29  ps. 


2.  Make  out  the  following  bill : — 

11^  yds.  muslin  at  is.  3d.  per  yd. 
34  yds.  calico  at  8id.  per  yd. 
i6f  yds.  flannel  at  is.  4d.  per  yd. 
QK3\  yds.  calico  at  8}  per  yd. 
13}  yds.  print  at  7^  per  yd. 
20   yds.  sheetine  at  is.  6^d.  per  yd. 
I    gross  reels  (m  cotton  at  9d.  per  dozen. 

Glasgow,  March  29th,  1884. 
Mr.  Wm.  Davey. 

Bought  of  Stewart  McDonald. 

;t   s,    d. 

11^  yds.  muslin  at  is.  3d.  per  yd o  14    0} 

2\  yds.  calico  at  8|d.  per  yd o    2    6| 

loi  yds.  flannel  at  is  4d.  per  yd 118 

2o(  yds.  calico  at  8)d.  per  yd o  14    6^ 

13I  yds.  print  at  ^\  per  vd.  o    8    7j 

20   yds.  sheeting  at  IS.  6^.  per  yd.         ...     i 
I    gross  reeb  of  cotton  at  9d.  per  dozen  ...    o 


£l 


10  10 
9    o 

I      21 


3.  Find  the  value  of  3+f +ii+J  +  io3i. 

3+»+ii+t+i03i 
-,o>3o+9+8+i2 

"■    ^         36 
=  i07K 

=  10814.  Ans. 
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4.  What  is  the  shortest  len^h  of  a  wall  that  can  be  exactly 
measured  with  tapes  either  0154,  216,  or  168  inches  in  length  ? 

Length  required  sL.C.M.  of  54,  216,  168. 


6 

54,  216,  16S 

9 

9.    36,    28 

4 

I,      4,     28 

I>     I. 


I. 


6x9x4x7=1512  inches.  Ans. 
Qrammar. 

MALES  AND  FEMALES. 

What  wicked  and  disiembling  glass  of  mine. 
Made  me  compare  with  Hermia's  sphery  eyne  t 

(Midsummer  Night* s  Dream, ) 

Unruly  murmurs,  or  ill-timed  aj^/ause, 
IVrong  the  best  speaker,  and  the  justest  cause. 

Pope. 

Analyse  the  first  of  these  sentences,  and  parse  all  the  words  in 
both  printed  in  italics. 


SUBJECT. 


What  wicked  and 
dissembling  glass  of 
mine 


PREDICATE. 


made 


OBJECT. 


me  Dir.  Obj. 
compare  with 

Hennia's 
sphery     eyne 

Ind.  Obj. 


EXTENSION. 


H'Tiat — interrog.  pro.,  used  as  an  adj.  of  distinction  qualifying 

'  glass.* 
dissembling — pres.  part,  of  *  to  dissemble,*  used  as  an  adj. 

of  quality,  qualifying  *  glass.' 
^— prep,  showing  rein,  between  'glasses *  und.  and  '  glass.' 
mi w—peis,  pro.,  masc.  (or  fem.),  1st,  sing.,  poss.,gov.  by 

'  glasses  *  und. 

or,  poss.  pro.,  masc.  (or  fem.),  sing.,  obj.,  gov.  by  *of.' 
compare — reg.  int.  verb,  inf.  mood.,  pres.  tense,  gov,  by  the 

verb  '  made.' 
eyne— com,  noun,  plu.  no.,  neut.,  3rd,  obj.,  gov.  by  prep. 

'with.' 
murmurs^<om,  noun,  plu.,  neut.,  3rd,  nom.  to  *w^rong.' 
applause — com.  noun,  sing.,  neut.,  3rd,  nom.  to  '  wrongs,' 

included  in  the  word  'wrong.' 
u'Tong—Tcg.  trans,  verb,  act.,  ind.,  pres.,  3rd,  sing.,  agree- 
ing with  its  nom.  '  murmurs.' 
best — adj.  of  quality,  superlative  deg.,  qualg.  '  speaker.' 

2.  Vt^at  old  plural  ending  do  you  notice  in  the  above  ?    Give 
similar  instances. 

Eyne  for  eyes ;  hosen  and  hone  for  hose ;    treen  for  trees ; 
pesen  for  peeu  ;  toon  for  toes  ;  shoan  for  shoes  ;  housen  for  houses, 

3.  Mention  some  common  terminations  of  English  adjectives, 
with  examples. 

en,  as — golden,  wooden,  hempen. 
Jul,  as — playful,  hurtful,  wonderful. 
ish,  as— whitish,  blackish,  boyish. 
less,  as — ^houseless,  fatherless,  friendless. 
ly,  as — lovely,  daily,  weekly. 
some,  as^handsome,  winsome,  frolicsome. 
•ward,  as— homeward,  rearward,  backward. 
y,  as— mighty,  stormy,  windy. 

Oeogrmphy. 

t.  How  should  you  explain  the  following  passage  to  a  class, 
which  had  read  it  as  part  of  a  reading  lesson  ?  Draw  out  fully 
the  points  to  be  explained. 

'  The  Cotswolds,  though  not  very  high,  fill  an  important  place. 
They  are  the  chief  water-parting  of  Southern  England  ;  for  they 
lie  between  the  two  chief  river-basins,  those  of  the  Severn  and 
the  Thames.  From  these,  in  tracing  the  boundaries  of  the 
Eastern  section  of  England,  we  proceed  over  the  north-eastern 
shoulder  of  the  central  table-land,  pass  between  the  Avon  and 
the  Welland,  the  Trent  and  the  Wiiheun,  and  end  on  the  eastern 
side  of  the  Lincolnshire  Wolds.' 


^  Use  the  map  after  reading  throu^  the  piece,  to  show  the  por- 
tion of  mountains  and  rivers  mentioned.  Then  draw  map  and 
section  on  blackboard.  Explain,  or  elicit  if  already  known,  the 
meaning  of  wetter-partings  rttfer-hasins^  and  shoulder  of  table- 
land, 

A  water  farting  b  the  high  land  which  divides  the  land 
drained  by  different  rivers.  (Illus.  roof  of  a  house.)  A  rvoer- 
basin^  the  whole  of  the  land  drained  by  a  river  and  its  tribu- 
taries. (Illus.  from  district  if  suitable ;  if  not,  the  collec- 
tion of  the  water  from  difierent  parts  of  the  roof  of  a  house.) 
Shoulder  of  table-land,  the  highest  part  of  the  rising  groand 
before  the  table-land  or  elevated  plain  is  readied.  (Illus.,  any 
hill,  if  one  in  neighbourhood.)  Eastern  section  of  England  :— 
Eastern  division. 

2.  Describe  the  journey  of  a  traveller,  starting  from  Adelaide, 
following  the  course  of  the  Murray  or  the  Darling,  reaching 
Sydney  by  land,  and  returning  to  Adelaide  by  sea. 

Illustrate  your  answer  by  a  map. 

Insert  the  lines  of  latitude  and  longitude. 

Leaving  'Adelaide,  the  capital  of  South  Australia  and  a  fine 
thrixHug  city  of  40,000  inhabitants,  a  steamer  sailing  southwards, 
would  pass  Kangaroo  Island,  and  enter  Encounter  Bay.  Then 
sailing  northwards  it  would  pass  through  Lake  Alexandrina.  Two 
hundred  miles  from  the  mouth  of  thexiver,  a  sudden  turn  to  the  east 
would  be  made,  and  400  miles  further  /rom  the  coast,  the  junction 
of  the  Murray  and  Darling  would  be  reached.  Nearly  the  whole 
course  of  the  Murray  (2400  miles)  b  navigable.  Leaving  the 
Murray  for  the  Lachlan,  the  steamer  would  reach  within  300 
miles  of  Bathurst,  a  town  of  20,000  inhabitants,  noted  for  its 
copper  mines. 

Sydney  would  be  reached  by  land.  This  town  is  situated 
on  Port  Jackson,  one  of  the  finest  harbours  in  the  world,  and 
has  a  population  of  nearly  a  quarter  of  a  million.  Taking 
steamer  again,  a  traveller  would  sail  southwards,  along  the  coast 
of  New  South  Wales  to  Cape  Howe,  then  westwards,  through 
Bass',  Strait,  past  the  entrance  to  Port  Philip,  on  which  stands 
Melbourne,  capital  of  Victoria,  and  the  largest  city  in  Australia. 
The  whole  of  the  coast  of  Victoria  would  be  skirted,  and  after  a 
north-westerly  course  from  Cape  Otway,  St.  Vincent  Gulf,  and 
Adelaide,  would  again  be  reached.  The  whole  distance  travelled 
would  be  upwards  of  5000  miles. 

History. 

1.  How  often  did  Julius  Caesar  invade  this  country,  and  in 
what  years  ? 

Julias  Csesar  invaded  this  country  twice : — 

first,  in  55  B.C.,  when  he  ravaged  the  southern  countif^, 
defeated  the  British  in  two  battles,  took  hostages,  and  then 
returned  to  Gaul.  Second,  in  54  B.C.,  when  he  again  defeated 
the  Britons  under  Cassivelaunus,  settled  the  amount  of  tribute 
to  be  paid,  took  hostages,  and  retired  to  Gaul. 

2.  Some  writers  called  Egbert  the  first  King  of  England,  and 
others  give  that  title  to  Athelstan ;  which  would  you  say,  and  on 
what  grounds  ? 

Although  Egbert  gained  paramount  authority  over  the  other 
Saxon  kings  (Kent,  East  Anglia,  and  Northumbrian)  his  authority 
was  very  often  disputed  or  despised.  He  never  styled  himself 
*  King  of  England,'  but  was  contented  with  the  titles  of  '  King  of 
Wessex '  and  '  Bretwalda.'  On  the  other  hand  Athelstan  may 
be  said  to  have  rei£;ned  with  undisputed  sway  after  the  battle  of 
Brunanburgh.  He  also  styled  himself  'King  of  the  Anglo- 
Saxons,'  and  '  ICing  of  the  English.' 

For  these  reasons,  I  should  give  the  title  to  Athelstan. 

3.  Whom  did  Ethelred  the  Unready  marry,  and  how  did  he 
treat  the  Danes  ?  Trace  some  of  the  consequences  of  the  two 
events. 

Ethelred  married  Emma,  sister  of  Richard  II. «  of  Normandy. 
He  attempted  to  buy  off  the  hostility  of  the  Danes  by  presents 
of  money.  Year  by  year,  however,  they  came  in  greater  numbers, 
till,  in  1002,  he  resolved  on  their  massacre.  In  many  places  they 
were  all  destroyed.  Among  others,  Gunhilda,  sister  of  the  King 
of  Denmark,  was  killed.  To  revenge  her  death,  Sweyn  came 
over  to  England,  and  Ethelred  was  compelled  to  flee  to  Normandy, 
a  refuge  naving  been  provided  for  him  by  his  father-in-law. 
Ethelred  returned  after  the  death  of  Sweyn,  taking  with  him 
many  Normans,  who  were  thus  introduced  into  Britain.  The 
connection  became  more  intimate  between  the  two  courts  till  Eng- 
land was  eventually  invaded  from  Normandy  by  William  the 
Conqueror. 
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Composition. 

Write  from  mfwnry  the  substance  of  the  passage  read  to  you 
by  the  lospeetor. 

Just  as  we  were  leavine  our  post  of  observation  in  despair,  the 
s'larp,  distinct  snap  of  a  bough  in  the  forest  at  our  tracks  set  our 
hearts  beating.  Everything  was  still  and  motionless  for  ten 
■uiautes  more,  when,  about  200  yards  below  us,  moving  sbwly 
4ad  silently  as  a  shadow,  we  made  out  a  huge  brown  form  look- 
ing  twice  its  real  size  in  the  dim  light.  The  m}'$terious  way  in 
vl^ch  the  bear  appears  straight  from  the  dark  recesses  of  the 
«oods  or  the  distant  peaks,  where  he  has  been  keeping  out  of 
iight  all  day ;  his  slow,  solemn  movements,  and  the  absolute 
.>iJence  he  keeps,  makes  him  different  from  all  other  beasts.  The 
\fm  cannot  help  grunting  out  his  satisfaction,  or  holding  ccn- 
terse  with  hb  kind ;  the  wolf  and  jackal  make  night  hideous 
with  their  howlings ;  every  other  beast  is  more  or  less  noisy,  but 
Bruin  alone  stei)s  out  of  the  daikness,  silent  as  a  shadow,  to  return 
ii  noiselessly  as  he  came. 

Needlework. 

FEMALES. 
One  hour  will  be  allowed  for  this  exercise. 

Music. 

A  quarter  of  an  hour  allowed  for  this  paper, 

(N.B.— Pupil  Teachers  may  answer  the  questions  in  either 
(he  Staff"  Notation  or  the  Tonic  Sol-fa,  but  tiot  both.  The 
questions  in  the  Tonic  Sol-fa  Notation  will  be  found  at  the  end.) 

I.  Write  above  each  of  the  following  notes  its  pitch*name 
(C.  D\  and  below  write  the  siRtis  for  rests  corresponding  in  value 

u  the  notes  : — 

(I)  (2)  (3)  (4)  (5) 


1  1  — 

2.  Add  proper  time-signatures  to  the  following :— 

(3) 


(I) 


(2) 


5.  Write  below  each  of  the  following  intervals  its  name  (nuijor 
(ourth,  &C.) : — 

(I)  (*)  (3)  (4) 


I 


i 


3^^ 


3.         (I) 


(a) 


i 


(3) 


(4) 


a 


^^— 1— ^ 


a: 


I 


Major  3rd.  Major  or  Mmot  or 

Perfect  4th.       Perfect  5th. 


Plaperfece4th  * 
orTritooe. 


TONIC  SOL-FA  NOTATION. 

1.  Write  a  fourpulse  tone,  using  two-pulse  measure. 

|d    :-  I-  :-  I 

3-  Write  the  names  of  the  following  intervals  : — ( i)fah  to  loA; 
(2)  ioh  to  d(fk^  ;  (3)  lah  to  me' ;  {4.)faA  to  te. 

2.  (I)  Major  3rd;  (2)  Perfect  4th;  (3)  Perfect  5th;  (4)  Plu- 
perfect  4th  or  Tritone. 

3-  Write  the  following  an  octave  lower,  and  state  what  is 
Bcant  by  the  direction  Key  F  :— 

Key  F. 

n'    r*    d'   t    r'    1    i    t    ff 

3.  Key  F. 

n    r    d    t,    r     1,    g,    ti    d 

*•  Key  F  "  meani  that  the  Tonic  or  key-note  of  the  scale  is  F. 
n^e  sound  of  F  :n  the  scale  must  be  found  and  called  Dah.     ' 


SECOND    YEAR. 
Papil  Taachen  at  end  of  Second  Tear. 

FIRST  PAPER. 
Thr§e  hours  and  a  half  allowed  for  this  Po^* 

Euclid. 

MALES. 

[All  generally  understood  abbreviations  for  words  may  be  used.] 

I.  From  a  ^ven  point,  to  draw  a  straight  line  equal  to  a 
given  straight  line.    When  the  given  point  is  neither  in  the  Une 
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nor  in  the  line  produced,  show  by  diagrams  that  there  are 
several  ways  in  which  the  line  may  be  drawn. 

Prop.  2,  Bk.  I. 

2.  If  from  the  ends  of  a  side  of  a  triangle  there  be  drawn  two 
straight  lines  to  a  point  within  the  triangle,  these  shall  be  less 
than  the  other  two  sides  of  the  triangle*  but  shall  contain  a 
greater  angle. 

Prop.  21,  Bk.  I. 

3.  Show  that  the  vertex  of  an  isosceles  triangle  and  the 
intersections  of  the  bisectors  of  the  interior  and  exterior  angles 
at  the  base  are  in  the  came  straight  line. 


In  the  isosceles  triangle  ABC  let  the  exterior  z  's  be  bisected 
by  FC  and  GB,  which  produced  intersect  in  H,  and  the  interior 
-z  's  be  bisected  by  Bit  and  CK  intersecting  in  K.  Join  AK, 
KH.     Then  AK,  KH  are  in  the  same  straight  line. 

The  L  *s  ACE,  ACB=2  right  L  *s,  and  the  L  's  ABC,  ABD= 
2  right  L  's.     And  ACB=ABC  (I.  5.) 

.•.ACE=ABD 
And  halves  of =thiiigs  are=.'.  L  FCE=  l  GBD 
.-.  I  HBC=  L  HCB  (I.  IS) .-.  HB=HC  (I.  6) 
And  BK=KC  (1.6)     .-.  l  HKB=  l  HKC. 
And  L  BKA=  L  CKA  (I.  8).    .  •.  z  's  HKB,  BKA= 
z  's  HKC,  CKA.    And  .  •.  z  *s  HKB,  BKA= 2  right  z  's. 
.*.  HK,  KA  are  in  the  same  straight  line  (I.  14). 

Q.  E.  D. 

Arithmetic 

FEMALES. 

1.  What  fraction  must  be  added  to  2\^  if,  3^^  to  make  a  sum 
total  of  8? 

Fraction  required = 8  -  (2}  +  if + 3 A) 

=8-(6?«±g±3S) 

=8-7* 
=gf|.  Ans. 

2.  A  man  buys  {  of  a  ship's  cargo  for  £^$3$  '^s*  ^'  How 
much  of  the  ship  could  be  bought  for  ;f  3088  ? 

£    ^'        £ 
2535  10  :3688::}  IX 
*=WVtx'V*x| 

=J|.  Ans. 

3.  Reduce  to  decimals  ijV  of  5iV  ai^d  -? 

3h 
I A  of  5A 

=«x!| 

=  V 

=6'2C.  Ans. 


4.  Add  together  if  weeks,  2t  days,  f  of  an  hour,  10}  minutes, 
and  33  seconds. 

wk.  djTS.  hrs.  mins.  sees. 

ifwks.:=l      4      4     48       o 

2|dys.  =        2     18        00 

fhr.  =  42     5if 

10}  mins.  =  10     40 

33  sees.  =: 33 

I      6    23      42       4f.  Ans. 
Grammar. 

MALES  AND  FEMALES. 

1.  It  is  good  in  discourse,  and  speech  of  conversation,  to  vary 
and  intermingUzT^eesAi  of  the  present  occasion  with  arguments ; 
tales  with  reasons ;  asking  of  questums  with  UUing  of  o/tniem; 
aaidjest  with  earnest.     {Sacon^s  Essay sJ) 

2.  Analyse  the  above,  parsing  the  words  in  italics. 

3.  Point  out,  and  explain,  all  the  Latin  prefixes  in  the 
above. 

(I)  ANALYSIS. 


Sentence. 

Kind. 

Subject. 

Predi- 
cate. 

Object. 

Extenson. 

(«) 

Itbgoodindis- 
course      and 
speech  of  con- 
venation     to 
vary  and  in. 
termingle 
speech  of  the 
present  occa- 
sion       with 
arguments. 

Principal 

Sent. 

It|  to  vary  and 

speedi  of    the 
present      occa- 
sion with  argu- 
ments   In    dis- 
coune         and 
speech  of  con- 
versation. 

isipood 

m 

Tales  with  rea- 
sons 

(0 

P.  S.  con- 
tracted 

[It,    to    inter- 
mingle]     tales 
with  reason 

fugood] 

Asking  of  ques- 
tions with  tell- 
ing of  opinions 

P.  S.  con- 
tracted 

[It,    to     inter- 
mingle] asking 
of       questions 
with  telling  of 
opinions 

fttgood] 

And  jest    with 
earnest 

P.  S.  con- 
tracted 

[It,    to     inter- 

sunale]       j«st 

wuh  earnest 

Osgood] 

• 

=« 

=7^i.    Ans. 


PARSING. 

speech — ^abs.  noun,  neut.,  sing.,  obj.,  gov.  by  '  in '  und. 
intermingle — r^.  trans,  verb,  inf.,  pres.,  used  as  abs.  noun* 

neut  I  sing.,  nom.  to  *  is,'  in  apposition  with  '  it.' 
OTibif^^pres.  part,  of  *  to  adc,'  used  as  verbal  or  abs.  noon, 

neut.,  sing.,  obj.,  gov.  by  '  to  intermingle.' 
»/-^cep..     showiiig     relation     between    'asking'    and 

'  questions. 
questions — com.  noun.,  neut.,  plural,  obj.,  gov.  by  'of.' 
fc/f/A— prep.,    showing    relation    between    'asking'    and 

•  telling.' 
telling — ^pres.  part,  of  'to  tell,'   used  as  verbal  or  abs. 

noun,  neut.,  sing.,  obj.,  gov.  by  '  with.' 
ij^prep.,    showing    relation    between    'opinions'    and 

<  telling.' 
opinions— OQitSL,  noun,  neuL^  plural,  obj.,  gov.  by  '  of.' 
jest—9b&.    noun,    neut.,   sing.,    obj.,  gov.    by  'to  inter- 
mingle.' 

(2)  dis — meaning /^oiMf/^.    Discourse  is  that  speech  whicb 

passes  from  one  to  another. 
con — ^meaning  together;  conversation  is  talk  in  which  wovds 

are  turned  over  together. 
inter — ^meaning  among;  intermingle,  to  mix  up  together* 
pre — meaning  before  ;  present — to  be  before,  at  this  time ; 

now. 
oc — meaning  f>f  the  VMtyof  occasion — ^that  which  happens  or 

faUs  in  the  way ;  an  op]x>rtunity. 

4.  Paraphrase  the  following  lines  :^- 

Silence  is  the  perfectest  herald  of  joy ; 

I  were  but  little  happy  could  I  say  how  much. 

Excess  of  joy  is  most  surely  shown  in  the  absence  of  all 
desire  for  speech.  I  should  have  but  a  small  amount  of  happiness 
if  I  were  able  to  say  how  happy  I  am. 
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Geography. 

AnswtrdvM  Questiom, 

I.  Describe  the  sources,  and  the  upper  portions  of  the  courses, 
of  the  rivers  rising  in  the  Alps. 

Illustrate  your  answer  by  a  map,  or  by  little  sketch-maps, 
tiadng  each  river  till  it  reaches  really  level  country. 

Insert  the  lines  of  latitude  and  longitude. 

The  two  largest  rivers  rising  in  the  Alps  are  the  Rhine  and 
the  Rhone.  Other  rivers  are  the  Inn,  a  tributary  of  the 
Danube,  the  Tidno,  tributary  of  Po,  and  the  Aar,  tributary  of 
the  Rhine. 

The  Rhine  is  formed  by  the  union  of  the  Vorder  Rhine  from 
a  glider  on  Mt.  St.  Gothard,  and  the  Hinter  Rhine  from 
V(^beie,  7000  feet  above  the  sea.  After  this  junction  it  flows 
nonh  to  me  Lake  Constance,  and  emerges  at  the  northern  ex- 
tremity to  take  a  westerly  course.  At  Schaflhausen  it  falls 
nearly  So  feet,  and  makes  a  still  further  descent  of  other  240 
feet  before  it  reaches  Basel.  It  is  at  this  place  still  755  feet 
above  the  sea.  Its  volume  is  increased  by  the  tributaries 
Neckar,  Maine,  Asur,  LJppe,  and  Moselle.  Pfear  Mayence  it 
passes  through  a  mountain  gorge,  and  then  broadens  mto  the 
slow  stream  of  the  Netherlands. 

The  Rhone  also  rises  on  St.  Gothard.  It  drains  the  valley 
between  the  main  chain  of  the  Alps  on  the  S.  and  the  Bernese 
Alp  on  the  N.  It  flows  through  the  Lake  Geneva  after  having 
(alien  nearly  40CX3  feet  from  its  source  to  the  lake.  Up  to  this 
point  it  has  flowed  in  a  westerly  direction,  but  at  Lyons  it 
readies  a  comparatively  level  country,  and  flows  south  into  the 
Mediterranean. 

2.  Describe  the  physical  character  of  Southern  India. 

N.B. — Do  not  give  a  mtre  string  of  ntnta,  but  try  to  give  a 
(Uar  general  view  of  the  country  as  a  whale^  introducing  the  im- 
fertant  names  as  parts  of  your  description. 

Southern  India  is  trianjgular  in  shape,  the  apex  pointing  to 
the  sooth.  It  may  be  said  to  be  bounded  on  the  north  by  the 
rivers  Tapty  and  Mahanuddy.  From  the  basins  of  these  two 
rivers  the  land  gradually  rises  till  it  readies  a  height  of  3000 
feet  It  then  forms  a  great  table-land,  flanked  bv  the  Eastern 
and  Western  Ghauts,  which  meet  together  in  the  south,  the 
united  range  going  under  the  name  of  the  Neilgherry  Mountains. 
Between  the  Western  Ghauts  and  the  sea  there  is  a  fertile  plain 
of  about  40  miles  in  width.  A  similar  plain  but  of  greater 
breadth  stretches  between  the  Eastern  Ghauts  and  the  Bay  of 
Bengal.  The  Western  Ghauts  are  much  higher  than  the  East- 
em  Ghauts,  and  present  an  unbroken  front  to  the  coastward 
plain.  Through  gaps  in  the  eastern  chain,  several  rivers 
(Godavery,  Kistnah,  Pennair,  and  Cauvery)  find  their  way  to  the 
sea.  South  of  the  Neilgherries  is  a  ^reat  break,  called  the  Gap  of 
Coimbatore,  beyond  which  the  chain  rises  again  and  ends  in  the 
lofty  Cape  Comorin. 

3.  Supposing  a  vessel  to  be  comizig  from  Australasia  to 
England,  and  to  have  brought  articles  of  trade  from  each  of  the 
colonies ;  write  an  accoimt  of  the  whole  cargo,  describing  where 
and  how  each  port  of  it  was  procured. 

Starting  from  Brisbane,  the  capital  of  Queensland,  a  vessel 
would  bimg  wool,  wine,  cotton,  and  fruits  from  the  great  plains 
of  that  colony.  Calling  at  Sydney  it  would  add  to  its  cargo, 
gold  and  copper,  as  well  as  more  wine  and  wool  To  these 
vookl  be  added,  tallow  and  skins  and  more  gold  and  wool  at 
Mdboome. 

South  Australia  is  the  best  wheat-growing  district,  and  the 
products  of  its  fields,  its  flocks,  and  its  vineyards  would  increase 
the  ladii^  of  the  ship  at  Geelong ;  while  Tasmania  would  add 
whale  dl  and  spermaceti  from  the  great  Antarctic  seas.  Oil 
and  wood  of  different  kinds  as  well  as  wool  from  Western 
Australia  would  complete  the  lading  of  the  vessel. 


SECOND  PAPER. 

7^  hours  and  a  half  allowed. 

Needlework. 

FKICALBS. 

The  needlework  specimens  will  be  collected  by  the  Inspector 
at  the  expiration  of  one  hour  after  the  distribution  of  the  examin- 
atioopapen. 


Arithmetic. 


MALES. 


I.  In  a  school  of  80  scholars,  open  10  half  days  a  week,  the 
average  attendance  is  72,  but  the  average  of  the  70  most  regular 
scholars  is  68 ;  how  many  half  days  on  an  average  do  the  other , 
10  scholars  attend  ? 

Total  No.  of  attendances  =  72  x  los 720 

„    made  by  70  reg.  scholars  =68  x  10=680 


„    made  by  10  irreg.  scholars 
.'.  Average  attend,  made  by  ditto 


=  40 

=407 10=4.    Ans. 

2.  At  what  rate  per  cent,  per  annum  simple  interest  will 
£l6$  amount  to  ;^872  2s.  in  4  years  ? 

Int.  for  4  yrs. =;f  872  2s.  -  ;f  765 

=;f  107  25. 
.'.     Int.  for  I  yr.  =;fl07  2s.-r4 

^£26  15s.  6d. 

.'.    765  :  100  ::  26H  :  Rate  per  cent. 

=THx^Fx4i^ 

=3^-    Ans. 

3.  If  a  sovereign  be  worth  25  francs  15  centimes,  what  per 
cent,  does  a  man  lose  in  getting  only  25  francs  for  a  sovereign  ? 


c. 
Lost  on  25  fr.  15  c.  =  i5 

II         I  »i  ~>tf » 

^15x100 

"  2515 

=Mfc-  Ans. 


»i 


I  II 
100  „ 


4.  An  army  of  8000  men  has  rations  for  25  days,  but  after  5 
days  it  receives  reinforcement,  and  the  rations  are  consumed  in 
21  instead  of  25  days ;  how  many  men  were  in  the  reinforce- 
ment? 

If  there  had  been  no  reinforcement  the 

provisions  would  have  lasted    25  -  5—^^  days. 
They  actually  last    21  -  5= 16    „ 

days 
No.  of  men  to  eat  provisions  in  20=8000 

1=8000x20 
,5—8000x20 


»i 


i» 


It 
fi 


It 


II 


16 
s=  10,000  men. 


.*.  Reinforcement  =  10,000  -  8000=  2000  men.    Ans. 


History. 

MALES  AND  FEMALES. 

1.  Contrast  the  condition  of  the  Norman  and  Saxon  inhabi- 
tants of  this  country  under  William  I.  How  long  did  this  strife 
of  races  continue  ? 

The  Normans  occupied  all  the  places  of  trust  and  power. 
They  were  allowed  to  build  castles,  and  overrun  the  country 
round  about.  These  castles  were  a  source  of  great  trouble  to 
the  Saxons.  The  language  of  the  courts  of  law  and  the  church 
was  Norman.  The  Normans  despised  their  Saxon  neighbours, 
treating  them  with  great  indignity.  The  Saxons  were  in  most 
instances  little  better  than  serfs.  They  were  treated  with  cruelty. 
Their  clothing  was  coarse  and  contrasted  very  unfavourably  with 
that  of  the  Normans.  They  were  forbidden  under  severe  penal- 
ties to  kill  game,  mutilation  being  the  punishment.  They  were 
not  permitted  to  assemble  in  numbers  together.  Their  condition 
was  m  every  way  inferior  to  that  of  the  Normans. 

2.  How  did  Henry  II.  gain  the  throne  ?  Tell  what  you  know 
about  his  wife. 

Henry  II.  was  the  grandson  of  Henry  I.,  at  whose  death  the 
nobles  promised  fealty  to  Maud.  This  fiuth  was  broken  by  Ste- 
phen, grandson  of  the  Conqueror,  taking  possession  o(  the  throne. 
Many  attempts  were  made  by  Maud  to  gain  possession  of  the 
throne,  but  with  little  success.  Her  son  Henry,  however,  be- 
came Duke  of  Normandy,  and  came  over  to  England  to  claim 
the  throne.  He  gained  some  slight  advantage  over  Stephen,  but 
the  nobles  arranged  a  treaty,  by  which  he  was  to  become  king 
after  Stephen's  death.  By  virtue  of  that  treaty,  he  ascended  th^ 
throne  in  11 54. 
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Henry  married  Eleanor,  the  divorced  wife  of  Louis  VII.,  of 
France.  Their  private  life  was  unhappy.  Henry  had  several 
natural  children,  and  hb  wife  is  said  to  have  poisoned  '  ^^'" 
Rosamond^'  one  of  his  favourites. 


Fair 


3.  Give  the  dates  of  our  six  kings  styled  Edward,  and  describe 
the  character  and  fortunes  of  one  of  them. 

Edward  I.,  1272-1307  ;    II ,   1307-1327  ;    III.,   1327-1377  ; 

IV.,  14611483;  v.,  1483;  VI.,  1547-1553- 

Edward  the  First  was  the  greatest  of  the  Plantagenet  kings. 
He  was  energetic,  industrious,  and  impartial.  He  carefully 
administered  the  laws,  and  made  in  them  many  improvements. 
He  was  proud  and  haughty,  but  confirmed  the  privileges  of  the 
people  bv  renewing  the  Caarter.  His  ambition  led  him  to  fi^ht 
agamst  ooth  Wales  and  Scotland,  treating  his  enemies  with 
^reat  cruelty.  He  began  active  life  by  hghting  against  the 
Saracens.  Near  Nazareth,  he  was  shot  by  a  poisoned  arrow. 
On  his  father's  death,  he  succeeded  to  the  crown,  took  possession 
of  Guienne,  and  almost  immediately  invaded  Wales,  which  he 
subdued,  making  his  son  Prince  of  Wales. 

The  throne  of  Scotland  was  claimed  by  several  persons,  and 
Edward  was  asked  to  arbitrate  between  them.  He  claimed  to 
be  ffoerlordy  and  gave  the  throne  to  Baliol.  Baliol  rebelled,  and 
Edward  invaded  Scotland,  defeating  the  Soots  at  Dunbar. 
After  several  Scotch  victories  under  Wallace,  Edward  completed 
their  overthrow  at  Falkirk ;  but  while  the  afiairs  of  Scotland 
were  being  considered  in  London,  Bruce,  now  heir  to  the 
throne,  drove  the  English  from  Scotland.  On  his  way  to  punish 
Bruce,  Edward  died  at  Burgh-on-the-Sands,  near  Carlisle  in 
1307. 

Teaching. 

How  may  mental  arithmetic  be  made  interesting  to  young 
children  ? 

In  order  to  make  mental  arithmetic  interesting  to  young  chil- 
dren, it  will  be  necessary  that  the  questions  which  are  asked 
should  come  well  within  their  grasp,  that  they  should  appeal  to 
their  sympathies,  and  that  they  should  deal  almost  aosolutely 
with  concrete  subjects  pertaining  to  their  everyday  life. 

Questions  about  their  play,  their  marbles,  their  games,  the 
errands  they  run  for  their  parents,  the  pages  they  read,  the  spell- 
ings they  learn,  and  their  home  duties,  always  appeal  to  their 
feelings,  and  bright  eyes  invariably  are  seen  where  such  questions 
are  auced. 

Taking  places,  where  it  can  be  done  nithout  noise  or  bustle, 
adds  to  the  interest  of  a  mental  arithmetic  lesson. 


Music. 
A  quarter  of  an  hour  allawtdfor  this  paper. 

(N.B. — Pupil  Teachers  may  answer  the  questions  in  either 
the  StaflF  Notation  or  the  Tonic  Sol  fa,  but  not  both.  The 
questions  in  the  Tonic  Sol-fa  Notation  will  be  found  at  the  end.) 


I.  Write  the  key-signatures  of  each  of  the  following  major 
key8:-(i)ofG;  (2)ofBft;  (3)ofA|!. 

(I)  (2)  (3) 


I. 


i 


i 


i 


% 


»r 


1 


2.  Write  bdow  each  of  the  following  intervals  its  name  (major 
second  &c.) : — 

2. 


*  (1) 


U) 


(3) 


(4) 


i 


zo: 


J^-^^^^qi 


Perfect  sth.    Angmented  4th  or  Tritone.  Imperfect  5th.    Perfect  5th. 
3.  Add  proper  time-signatures  to  each  of  the  following: — 
(0  (2)  (3) 


(I) 


w  (3) 

>>      i    „  t  N     -I— ^.-U 


TONIC  SOL-FA  NOTATION. 

X.  Write  the  names  of  the  following  intervals : — (i)  lahy^  to  nie  \ 
{2)fah  to  te ;  (3)  te,  Xofah  ;  (4)/iA  to  dohK 

1.  (i)  Perfect  5th ;  (2)  Pluperfect  4th  or  Tritone ;  (3)  Imper- 
fect 5th  ;  (4)  Perfect  5th. 

2.  Which  tones  of  the  scale  have  the  strongest  leaning  ten- 
dency ? 

2.  Teifah. 

3.  Write ( I)  a  three-pulse  measure  ;  (2)  a  four-pulse  measure; 
and  (3)  a  six-pulse  measure. 

CO  I    :    :    [I     (2)  I    :    I    :    J     (3)  |    :    :    I    :   :   || 


THIRD   YEAR. 
Pnpil  Teaehers  at  end  of  Third  T«ir. 

FIRST  PAPER. 
77irte  hours  and  a  halfoBoittid, 

Euclid. 

[All  generally  understood  abbreviations  for  words  may  be  used.] 

Answer  two  Questions^  including  Question  I,  if  you  can, 

MALES. 

I.  From  two  given  points  on  the  same  side  of  a  given  line, 
draw  two  lines  which  shall  meet  in  that  line  and  xnake  equal 
angles  with  it. 


Let  A,  B  be  the  given  points,  and  CD  be  the  given  line. 
From  A  let  fall  AE  perpendicular  to  CD,  and  produce  AE  to 
F,  making  EF=AE.    Jom  F,  B,  cutting  CD  in  G.   Join  A,  G. 
AG  and  BG  shall  be  the  lines  required. 
Because  AE,  EGsFE,  EG,  and  L  GEFss  i  GEA  (const.) 
.-.  ^AGE=^FGE(L4.) 
And  zEGF=zBGD(L  15) 
.-.   zAGE=^BGD.  Q.  E.  F. 

2.  If  two  triangles  have  two  sides  of  the  one  equal  to  two 
sides  of  the  other,  each  to  each,  but  the  base  of  one  greater  than 
the  base  of  the  other ;  the  angle  contained  by  the  sides  of  the 
one  which  has  the  greater  base,  shall  be  ereater  than  the  angle 
contained  by  the  sides,  equal  to  them,  of  the  other. 

Prop.  25,  Bk.  I. 

3.  To  describe  a  parallelogram  equal  to  a  given  rectilineal 
figure,  and  having  an  angle  equal  to  a  given  rectilineal  angle. 

Prop.  45,  Bk.  I. 
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Algebra. 
Answer  two  QuisHons, 

1.  If«s5,^=7.find  the  valueof 6  »J6{^^^)  -  7  VT2{aTi?; 

(a)  6  V6(^-«')  -7-J/i2la+^)* 
=6  ^6(49- 25)  -  7  ^^12(5  + 7)* 

=6^144       -r^y^' 

=(6x12)  -(7x12) 

=  - 12.  Ans. 

_(a-3<»)(a-2^)    4(a»-i-g^-t-^«)(a-3) 

s(a-2^)  -4Cfl-^) 

=(5-M)  -4(5-7) 

=  -9  +  8 

=  —  I.  Axis. 

2.  What  is  the  objectioa  to  the  following  ?--Let  aai,  then 
tf'=i  or<i*-i=o  .•.  (dividing    by   a-i)a  +  tao   .'.  a=-I 

Solve  the  equation  : — 

■y-H  +  3-y-i_S-»^-7^  1  =7f-5 
6  8  12  24 

The  objection  lies  in  dividing  by  a  -  I.  Since  a=i  .'.  a-lsO. 
Hence  the  objection. 


;r+i 


^3^'^_S^'7+  ,  -TfiJ 


24 


o  8  12 

Malt,  by  24. 

4jr  +  4+9jr-3-iar+i4  +  24=7jr-5  ; 

Collecting,  we  have 
4jr=44 
jr=ii.    Ans. 


3.11"-='  show  d.atit*=l±.^ 


Simplify 


b     a-k-b 


t^-ab^b'- 


2^\ 


(•) 


~b'd 


a    c 
iTd 


Bat 


a  c 

.\  ^  +1  =3  +  1 

b  d 

,  tf  +  5  ^c-k-d 

*  •  T        d 

•     ?-!=:-  -X 

.  a—b^c-d 
••  "^ 7" 


a-b'^c  —  d 

SI 


Ans. 


(^)  Simplify 


a        r  ,  It       2A' 

ar-ab-\-b^- — , 

a-k-b 


(<»  +  d)(a'-tf*  +  ^^)-2A' 


b{a  +  b)'^ 


■^(a-A) 


Ans. 


MensurmtioR. 

A  footpath  goes  along  two  adjacent  sides  of  a  rectangul 
field,  X96  and  147  3rards  long.  What  distance  would  be  savi 
if  the  path  were  made  along  the  diagonal  ? 

V(  196)' +  {147)' 


ar 
savbd 


=  >/ 38416  + 21609 

=  /s/60025 

B245  Length  of  diagonal. 
Distance  saved  s  ( 196  + 147)  -  245 

=  343-245 
=98  yards.    Ans. 

Arithmetic. 

FEMALES. 

1.  Divide  6*817  by  *00X7,  and  multiply  the  quotient  by  ^^  of 
-00012525. 

•001 7)6 '8 1 70(4010  •        A  of  'C0012525 
68  =3xtX90005ox 

•  '17  =5*0000x503 

IT, 
•  'O 

40x0*  X  *ooooi  503 
=  '0602703.  Ans. 

2.  A  person  spends  |  of  his  income  on  rent  and  taxes  ;  '35  on 
household  expenses;  and  \  on  other  things.  He  has  then 
;^225  108.  od.  saved  every  year ;  what  it  his  annual  income  ? 

Fraction  lef t  =  x  -  (J  +  -35  +  J ) 

=sx-(*X25  +  *35  +  -25) 

=•275 

.'.  -275  :  I  ::  £225*5  •  Annual  mcome. 
^j^820.  Ans. 

3.  A  scuttle  of  coal  is  charged  2d.  when  coals  are  27s.  a  ton  ; 
how  much  ought  the  scuttle  to  hold  ? 

s.     d.      ton 
27  :  2  ::   I  :  X 
.*.  XS2240X  27324 

I'^f^lbs.      Ans. 


a-^-b 


4.  Divide  lOO  into  two  parts,  such  that  the  one  may  exceed 
the  other  by  875. 

Both  Nos.  are  equal  after  8*75  has  been  taken  away. 

.  •.  Lesser  No.  '^^""^'^^ =45  625.  Ans. 

And  greater  No.  =45*625  +  875  =  54  375.  Ans. 

Qrammar. 

MALES  AND  FEMALES. 

1.  Every  one  wftoY^as  undertaken  to  instruct  others  can /«// 
7v/tat  slow  advances  he  has  been  able  to  make,  and  kow  much 
patience  it  requires  to  recall  vagrant  inattention,  to  stimulate 
sluggish  indifference,  and  to  rectify  absurd  misapprehension. 

Analyse  the  above,  parsing  the  words  in  italics. 

2,  Point  out  in  this  passage,  (a)  Latin  prefixes. 

{b)  English  prefixes. 


3.  Paraphrase  the  passage. 


{c)  Latin  afHxes. 
(d)  any  English  aHix. 
(r)  any  double  preBx. 


132 


THB  PRACTICAL  TEACHER. 


[May,  1884, 


(I) 

ANALYSIS, 

Sentence. 

Kind. 

Con* 

nec- 
tave. 

Subject. 

Predi* 
cate. 

Object. 

(«) 

(^ 

Frinc. 

Sent. 

Everyone 

can  tall 

nfoun 
Sent.] 

instruct  othcn 
(0 

Adj.S. 
toa 

Inrel. 

who 

has 
under- 
taken 

to  instruct 
others 

What  slow  advances  he 
has  been  able  to  make 

NounS. 
Obj.to« 

Inrel. 

he 

has 
been 

(^ 

able  to 
make 
what 
slow 
advan- 
ces 

And  [he  can  tell] 

(0 

Prtn.  S. 

coHjrd. 

toa 

and 

[hej 

[can 
tell] 

How  modi  patience  it  re- 
quires to  recall  vagrant 
inattention. 

NounS. 
xod 

and 

it,    to     recall 

vagrant    mat* 

tentioD 

re- 
quires 

how  much 
patience 

CO 

To  stimulate  sluggish  in- 
difference 

NounS. 
Xod 

To     stimulate 
sluggish  indif- 
ference 

[re- 
quures] 

[how 

much 

patience] 

And    to  rectify  absurd 
nisaqyprehensiOB 

ITounS. 
\od 

and 

to  rectify  ab- 
surd misafypre- 
hension 

[re- 
quires] 

[how 

much 

patience] 

PARSING. 

One — ^indef.  pers.  pro.,  masc.  (or  fern.),  sing.,  3rd,  nom.  to 

*  can  tell.' 
wha — ^rd.  pro.,  masc.  ^(or  fern.),  sing.,  3rd,  nom.  to 'has 

undertaken,'  and  agreeing  with  its  antecedent  'who.' 
undertaken — past  part,  of  Ho  undertake,'  referring  to  '  who.' 
tell—xrt^.  trans,  verb,  infin.,  pres.,  gov.  by  '  can,'  forming 

with  can,  irreg.  trans,  verb,  act.,  pot.,  pres.,  3rd,  sing., 

agreeing  with  its  nom. '  one.' 
what — rel.  pro.,  used  as  adj.,  auaU  'advances.* 
advances — com.  noun,  neut.,  plur.,  3rd,  obj.,  gov.  by  '  tell.' 
able — adj.  of  quality,  qualifying  '  he.' 
how — adv.  of  deg., c^ualifying^  'much.' 
much — adj.  of  quantity,  qualifying  '  patience.' 
inattention — abs.  noun,  neut.,  sing.,  3rd,  obj.,  gov.  by  '  to 

recaU.' 


(2) 


Latin  prefixes : — 
English    „ 
Latin  affixes : — 
English  affix : — 
Double  prefixes:- 
indif-  (L.) 


in-,  ad-,  at-,  in-,  dif-,  ab-. 

under-,  mis-. 

-tion,  -ence,  -sion,  -ate. 

-ish. 

-inat*  (L.),  misap-    (E.  and  L.), 


(3)  All  those  persons  who  have  attempted  to  teach  others,  are 
able  to  tell  of  the  little  progress  they  have  been  able  to  make, 
and  wlmt  a  great  amount  of  endurance  it  needs  in  trying  to 
refix  the  mind  upon  study  after  it  has  wandered,  to  rouse  the 
slow  and  careless,  and  to  put  right  ideas  into  the  mind  when 
once  wrong  ones  have  taken  their  place  there. 

4.  "What  should  you  infer  as  to  the  origin  of  nouns  which 
form  their  plural  by  a  vowel  change  ? 

^That  the  words  were  of  Saxon  origin.  Many  old  English 
words  formed  their  plurals  b^  the  addition  of  a  syllable,  which 
was  nearly  always  accompanied  by  a  change  of  the  vowel  sounds. 
In  modem  English  the  syllable  has  been  Tost,  and  the  change  of 
vowel  sound  remains. 

Geography. 

(Answer  two  Questions,  including  om  map.) 

1.  Draw  a  fiill  map,  showing  Burmah,  Siam,  and  the  islands 
of  the  Indian  Archipelago. 

N.B. — Insert  the  lines  of  latitude  and  longitude. 

2.  Describe  the  physical  character  of  Southern  India,  giving 
a  clear  general  view  of  the  country,  as  a  whole. 


N.B. — If  you  like^  instead  of  the  map  in  O.  i,  you  may  draw 
a  map  in  illustration  of  this  answer.  Insert  the  lines  of  latitude 
and  longitude. 

.   For  answer  to  Question  2,  refer  to  answer  No.  2  in  Second 
Year  Questions  in  (Oleography. 

3.  What  is  an  ocean  current  ?  Explain  the  causes  of  them, 
and  give  examples. 

An  ocean  current  is  a  movement  of  the  waters  of  one  part  of 
the  ocean  to  another.  Currents  depend  primarily  upon  the 
unequal  densities  and  temperatures  of  different  parts  of  the 
ocean.  Lighter  waters  ascend ;  colder  waters  descend,  and 
where  evaporation  takes  place,  other  waters  flow  towards  that 
place  to  make  up  the  deficiency.  There  is  always  a  current 
setting  in  from  the  equator  to  the  poles,  and  a  counter  current 
setting  in  from  the  poles  to  the  equator.  'These  two  airrents, 
however,  are  greatly  modified  in  their  direction  by  the  configura- 
tion of  the  land,  by  the  wind,  and  by  other  local  causes.  The 
principal  currents  of  the  Atlantic  are  the  Equatorial  and  the 
Arctic,  modified  into  the  Gulf  Stream,  the  Braril,  and  the 
Guiana  currents.  In  the  Pacific,  owing  to  its  greater  expanse, 
the  currents  are  not  so  strongly  marked,  but  there  are,  as  in  the 
Atlantic,  the  Equatorial  and  Polar  Currents,  with  modifications 
of  them  in  the  Peruvian,  New  South  Wales,  Japan,  and  the 
counter  currents. 

In  the  Indian  Ocean  the  Equatorial  becomes  the  Mozambique 
current. 

SECOND  PAPER. 
7\vo  hours  and  a  haJf  aUewed, 
Needlework. 

FEMALES. 

The  needlework  specimens  will  be  collected  by  the  Inspector 
at  the  expiration  of  one  hour  after  the  distribution  of  the  exami- 
nation papers. 

Arithmetic. 

MALES. 

I.  Show  that   .  /('i8Sy-('i48)'^^,^. 

V  "0175  5< '001575      ^ 


/Ci85)'-Ci48)' 
V  "0175  X '001575 


=  ^  /'034g2S-'02i994 


'III 


'0000275625 


'00525 

B  21 -14285^ 

=2ir 


2.  If  a  grocer  paidj^'io  6s.  3d,  for  5  J  cwt.  of  sugar,  how  must 
he  sell  it  per  lb.  to  gain  12  per  cent.  ? 

/'106s.  3d.    2475       *     •  iL   • 

As  100  :  112  ::  *^  :  Selling  price 

_,2475xii2 

616  X  100 
=4id.    Ans. 

3.  If  the  wages  of  men  and  boys  are  as  5  :'2,  and  5  men  and 
4  boys  earn  £14  17s.  in  12  days,  find  thejwages  of  each  per 
day. 

Wages  of  I  man=t  of  a  boy 
„      „  5  men=fx5=V 
„      „  5  men+4boys=y+4=i6i 

.  •.  Wages  of  a  boy  per  day =^liZ!:- 

'  "^  '      I6|XI2 

ssis.  6d. 

And    „        „    man  :=fof  is.  6d. 

=3s.  9d.     Ans. 

4.  If  I  get  ;f  36  dividend  from  investing  £1 100  in  4^  per  cent. 
stock,  what  is  the  price  of  the  stock  ?    (Omit  brokerage.) 

£16  is  obtained  from  £1 100 

,  1 100 

it 


A\ 


>» 


» 


f» 


36 

Iioox4|- 


36 


=  1 


Ans. 
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History. 


MALXS  AND  FEMALES. 

I.  Give  in  a  table  the  names,  dates,  and  relationship  of  our 
Stuvt  sovereigns  from  Maiy  of  Scotland  to  Queen  Anne. 
Mary  Queen  of  Scots. 

James  I.  (i6o3-i6a5)  son. 

Charles  I.  (1625-1649)  son. 


Charles  II.  (1660-1685)  son.  James  II.  (1685-1688)  brother. 


I  t 

MaiT  II.  ( 1688- 1694)  daughter.        Anne  (l 702- 1 714)  sister. 

man.  William  III.  (1688-1702)  son-in-law. 

2.  What  was  the  Long  Parliament?  Mention  remarkable 
erents  attending  its  course  and  end. 

The  Long  Parliament  yrzs  a  parliament  called  in  1639  by 
Giarlcs  L  for  the  purpose  of  raising  money  to  continue  the  war 
against  the  Scots,  who  had  rebelled  against  the  introduction  of 
the  Liturgy  into  Scotland.  It  began  its  work  by  the  impeach- 
nent  of  Straiford  and  Laud,  and  during  its  continuance  the 
Courts  of  Star  Chamber  and  High  Commission  were  abolished, 
and  theGrand  Remonstrance  to  Charles  was  agreed  upon ;  Charles 
broke  its  privileges  by  ^oing  to  the  House  to  seize  some  of  its 
members,  and  the  Civil  War  was  determined  upon  and  carried 
out  by  it.  Those  of  its  members  who  were  opposed  to  the 
tactics  of  Cromwell  were  driven  out,  and  eventually  the  re- 
mainder (the  Kump)  were  driven  out  by  Cromwell.  It  was  re> 
called  by  the  malcontent  officers  during  Richard  Cromwell's 
protectorate,  but  again  dismissed.  Then  it  was  recalled  hy 
General  Monk ;  and,  after  issuing  writs  for  a  new  election,  it 
dismissed  itself  after  an  existence  of  twenty  years. 

3.  *  The  social  condition  of  England  for  the  first  few  years  of 
the  peace  of  1 81 5  was  wretched  in  the  present  and  full  of  anxiety 
for  the  future.*  Explain  how  the  conclusion  of  a  great  war  had 
such  effects. 

The  National  Debt  of  England  was  more  than  trebled  by  the 
war ;  and  the  whole  of  Europe  was  impoverished  by  it  also. 
That  being  the  case,  there  was  no  demand  for  British  products 
abroad,  and,  consequently,  little  or  no  demand  for  labour  at 
home.  With  a  view  of  encouraging  home  trade  and  agriculture, 
the  Com  Laws  were  passed,  and  this  had  the  effect  of  raising 
the  price  of  bread  when  there  was  less  money  to  pay  for  it.  The 
consequence  was  that  large  bands  of  workmen  were  unemployed. 
A  scarcity  of  food  occurred  in  1816,  and  riots  of  different  kinds 
took  place  in  different  parts  of  the  country.  Distress  and  dis- 
content were  rife,  and  political  and  other  societies  plotted  revo- 
htion  as  well  as  demanded  reforms.  These  events,  while  show- 
ing the  wretchedness  of  the  people  in  the  present,  augured  ill 
for  the  happiness  of  the  future. 

Teaching. 

Write  out  notes  of  a  lesson  on  '  Mood.' 

InirodncHon, — ^^Vrite  on  blackboard  any  sentences  showing 
the  difierent  uses  of  the  same  verb  by  means  of  inflexions  or 
anxiliaries.  From  these  sentences  elicit  the  fact  that  a  verb  may 
U  used  in  several  ways  indicating  a  difference  of  meaning. 

The  word  used  to  show  the  mode  in  which  the  verb  is  used  is 
'Mood: 

Definition, — To  be  written  and  committed  to  memory, — *  Mood 
is  that  inflexion  which  a  verb  undergoes  to  show  the  mode  or 
manner  in  which  the  action  or  state  denoted  by  the  action  is  pre- 
sented to  the  mind.' 

Kinds  of  Moods, —^ An  far  as  possible  get  the  distinction  made 
by  children  of  different  kinds  of  statement.  Some  words  de- 
clare positively  (ex.,  I  go).  This  form  of  verb  is  called  the  In- 
dicative  Mood.  (Show  meaning  by  giving  Lat.  root,  indico^  I 
point  out.) 

Another  use  of  words  is  to  give  commands.  This  form  is 
called  the  Imperative  Mood,  (Lat.,  impero^  I  command.) 
(Exs.,  Go ;  Come  here.)  The  Conditional  or  Subjunctive  Mood 
denotes  uncertainty,  doubt,  or  supposition.  (Lat.,  subjungo,  I 
subjoin.)  (Ex.,  If  I  go.)  Another  form  of  the  verb  expresses 
abthty,  power,  or  permission  to  do  a  thing.  This  is  sometimes 
called  the  Potential  Mood,  (Ex.,  I  may  go.)  The  form  of  the 
verb  in  which  no  limitation  of  the  idea  of  doing  is  stated  is 
called  the  It^nitive  Mood,  {Infnitus^  unbounded.)  (Ex.,  To 
go.) 


[Note. — ^The  aboire  contaios  matter  for  a  long  lesion  on 
Mood,  a  great  number  of  examples  being  needed  to  impress  the 
points  thoroughly  upon  the  minds  of  the  children.] 

Music. 

A  quarter  of  an  hour  allowed  for  this  pe^. 

(N.B.— Pupil  Teachers  may  answer  the  questions  in  either 
the  Staff  Notation  or  the  Tonic  Sol-fii,  but  not  both.  The 
questions  in  the  Tonic  Sol-fa  Notation  will  be  found  at  the  end.) 

I.  Write  minor  thirds  above  the  following  notes  : — 
(I)  (2)  (3) 


I. 


gi       fsj     zJi 

\  (0 


^ 


I 


f9 


I 


is: 


(a) 


(3) 


i 


2.  Add  bars  in  their  proper  places  to  the  following : — 


3.  State  (briefly)  the  meanings  of  the  following : — (i)  M.  90  ; 
(2)  Staccato  ;  (3)  /Ts. 

3.  (i)  The  Metronome  is  to  be  set  so  as  to  beat  90  per  minute  ; 
(2)  a  term  used  when  notes  are  to  be  sung  short ;  (3)  the  Hold — 
notes  over  which  it  is  placed  are  to  be  held  longer  thnn  usual. 

TONIC  SOL-FA  NOTATION. 

I.  Write  minor  thirds  above  the  following  notes  : — (i)  soh  ; 
{2)dok\  (3)/^,. 

1.  (i)  Soh,  ta  ;  (2)  doh,  ma  ;  (3)  /^i,  ray, 

2.  Re-write  the  following  in  two-pulse  measure,  halving  the 
value  of  each  note  : — 

:—   |s.l:f     |r     :d.t,lf 


n 


2. 


:8,l.f 


r 
r 


*cl,t,:f 


:n 


3.  State  (briefly)  the  meanings  of  the  following  :— (i)  M.  90  ; 
(2)  Staccato ;  (3)  /Ts. 

3.  (x)  That  the  Metronome  is  to  be  set  so  as  to  make  90  beats 
per  minute  ;  (2)  that  the  notes  over  which  the  sign  for  which  the 
word  stands  is  placed,  are  to  be  sung  short ;  (3)  the  Hold — it 
shows  that  the  note  above  which  it  is  placed  must  be  held  longer 
than  usual. 


FOURTH  YEAR. 
Papil  Teachers  at  end  of  Fourth  Tear. 

FIRST  PAPER. 

Three  hours  and  a  half  allowed^ 

Euclid. 

MALES. 

[All  generally  understood  abbreviations  for  words  nmy  be  used.] 

Answer  ttvo  Questions^  including  No.  i,  if  you  can. 

I.  A  point  is  taken  in  each  of  two  adjacent  sides  of  a  parallel- 
ogram at  the  same  distance  from  the  angle  in  which  they  inter- 
sect; show  that  if  these  points  be  equsily  distant  from  the 
opposite  angle,  the  parallelogram  is  a  rhombus. 

Let  A6CD  be  a  parallelogram,  and  let  DEsDF,  and  EB= 
FB ;  then  ABCD  is  a  rhombus.    Join  BD. 

Because  BE,  £D=sBF,  FD  each  to  each,  and  base  BD  is 
common,  .'.    i  BEDs  L  BFD  (I.  8). 
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And  ^  's  DEB,  BEA=  L  's  BFD,  BFC  (1. 13). 

.'.   L  BEAs  L  BFC.    And  oppoate  i  's  BAE,  BCF  are  equal 
(Dcf.). 


r,Lh  BEA,  BAE=  l 's  BFC,  BCF  ; and  side BE=side BF, 

.-.  (I.  26)  BA=BC. 
But  BA=DC,  and  BC=AD  (Def.) 
.'.  All  sides  are  equal,  and  ABCD  is  a  rhombus.    Q.  E.  D. 

2.  If  there  be  two  straight  lines,  one  of  which  is  divided  into 
any  number  of  parts  ;  the  rectangle  contained  by  the  two  straight 
lines,  is  equal  to  the  rectangles  contained  by  the  undivided  line, 
and  the  several  parts  of  the  divided  line. 

Give  the  corresponding  formula  in  Algebra. 

Prop.  I,  Bk.  II. 

Let  A  and  BC  be  the  two  lines,  and  BD,  DE,  and  EC  the 
parts  of  BC. 
Let  A=<J,  and  BC  =  ^,  and  BD,  D£,  EC=jr,  y^  z. 
Then  ad=sax+ay+as, 

3.  To  divide  a  given  straight  line  into  two  parts,  so  that  the 
rectangle  contain^  by  the  whole  and  one  of  the  parts  may  be 
equal  to  the  square  on  the  other  part. 

Prop.  11,  Bk.  II. 

Algebra. 
Atuwer  two  Questions. 

I.  What  fraction  is  equivalent  to  the  mixed  expression  : — 

Find  its  value  when  x—  -?,^=H' 

x-y 

_  {x  ~y\  {x^  +  xy  +^)  +  3^y  -Vy^ 

x-y 

_  jT^  +  x^y 


w 


x-y 

.  -'-(■«• +J') 

x-y 

_  .!(  _    11 

-\\ 

1 

=  -** 

=  -  -*  .    Ans. 


2.  Solve  the  equations  : — 

(1)  9ix-68/=  47] 
84jr-5i^=ii-4; 

(2)  •07x»  -  '625^:  + 1  -245  =  o 
and  form  the  equation  whose  roots  are  -  7,  |. 


I 


(I)    9ijr.68^=  47    (1) 
844r-5V=ii-4    (2) 
Mult  (2)  by  4    356tr-ao4vs45  6 
(i)by3    27yf^204y-i4'i 
Subtracting       63X  =31*5 

andxB*^.    Ajqs. 

Si;bstitutjng  value  of  x  in  (i) 
455 -6^=47 
-68>r=-40-8 
and  /=  '6.    Ans. 

(2)    •07x*-*625jr+ 1*245  as  o 
.'.  7ax*-625jr=-i245 

and    x«-^5Sfjrsi|^A 
Completing  the  square — 

^-W'+(f«)'=-'n'+(«5)' 

andx=HI±m 

=  5j4or3.    Ans. 

(x+7)(x-t)=o 
=  jr«-lf+7x-V=0 

gSjr*-h32x=2y.     Ans. 

3.  A  coach  leaves  a  town  travelling  6}  miles  per  hour ;  12 
hours  afterwards  a  courier  who  travels  8}  miles  an  hour  is  sent 
after  it.     In  what  time  will  he  overtake  the  coach  ? 

Let  x=time  required  in  hours. 

8}x=6i(x+i2) 

52x=r39jr+468 

13^=468 
and  XS36  hours.    Ans. 


Mensuration. 

An  equilateral  triangle  and  a  circle  have  the  same  perimeters ; 
compare  their  areas. 

Suppose  one  side  of  triangle =2    .*.  Perimeter =6 
.'.  area  of  triangles  ^^3(1  x  1  x  i)=  s/3=iTj2 
Perimeter  of  circle =6    .'.  Radius = ^6  •r3f) 

Area  of  circle =3f  Radius' 

Area  of  triangle  :  Area  of  circle  : :  1 732  :  \\ 

=  38-104  ;  63.     Ans. 


Arithmetic. 

FEMALIS. 

1.  I  placed  ;f325  in  the  bank  on  loth  of  January,  1883,  an<l 
withdrew  principal  and  interest  on  ^th  June.  What  amount  did 
I  withdraw,  supposing  that  the  bank  paid  3)  per  cent.  ? 

From  loth  January,  1883,  to  5th  June=  146  days ; 
Int.  on  ;f  325  for  146  days  at  3}  per  cent. 

^325  X3ix  146^4  „s. 
100x365 
Amount  withdrawn  =s ;f 325 + jf 4  1 1 s.  =^329118.    Ans. 

2.  Divide  ;f224  12s.  into  parts  in  the  ratio  of  },  i^,  and  2. 

No.  of  parts=},  ij,  2  ;  or  I,  3,  4=8 
Divisions = J  of  ;f 224  1 2s.  =;f28  is.  6d.    Ans. 

I  „  g;f84  4s.  6d.     Ans. 

\         ,,  g;f  IT2  6s.  Ofl.    Ans, 


3.  How  much  less  shall  I  receive  annually  by  invest  r^ 
;f5t795  in  3  per  cents  at  95,  than  if  I  had  placed  the  same 
amount  in  5  per  cents,  at  105  ? 

Income  from  1st  investment =5^-^ — ^=/'i83. 

Income  from  2nd  investment = 5Zz5  i!L5 — j^275jf. 
Less  amount  received = ;6  275 }  {  -  ;f  1 83 = {a2\\.    Ans. 
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4.  A  pays  £fl  3s.  4d.  more  rates  than  B,  their  incomes  being 
eqtttl.  Reading  in  difierent  towns,  they  are  rated  at  25.  and 
IS.  4d.  in  the  i^  respectively.    Find  the  income  of  each. 

Difference  of  rating  per  ;^=2s.  -  is.  4d.  =8d. 

For  every  8d.  contained  in  £9  3s.  4d.  they  receive  £,\  income. 

.'.Amount  of  incomes  2200  78^/275.    Ans. 


Oramxnar. 

MALES  AND  FEMALES. 

1.  Learning  hath  his  infancy,  when  it  is  hut  beginning  and 
almost  childish :  then  his  youth ^  when  it  is  luxuriant  and 
JQvti^e :  then  his  strength  of  years,  when  it  is  solid  and  reduted: 
and,  kstly,  his  old  age,  when  it  waxeth  dry  and  txhamt.  But  it 
is  DOt  good  to  look  too  long  upon  these /Mrwtiir^  wheels  of  vicissi- 
tude, i^  we  hctomt  giddy. — Bacon. 

Analyse  this  passage  down  to  the  word  '  exhaust,*  and  parse 
the  words  in  italics. 

2.  Comment  on  the  use  of  the  pronoun  '  his '  in  it,  and  men- 
tion any  similar  use  of  it  in  another  passage. 

3.  Point  out  any  words  in  the  above  which  have  a  Latin 

lOOt. 
(l)  ANALYSIS. 


Scotcocc. 


(«) 
Lcvnios    hath 
haiaoAcy 

(*) 
vbcD  it  ts  bnt 

b^nniag 

(f) 
tad  alBost  chil- 
dish 

(^ 
tben  his  yoDth 

vhen  it  is  Inzn- 
ntotaodjnvc- 
bik 

(/) 
then  his  fitresgth 

ofynn 

.      (^> 
vwn  it  II  solid 

aodredaced 

(*) 
ud,  lastly,  his 

did  age 

«hen  it  waxeth 
dry  aad  ex- 
haust 


Kind. 


Frinc 
Sent. 


Conner 
tive. 


I 


Adj.  to  a  .    when 


Adj.  to  a 


P.  S.  co- 
ord, to  a 

Adj.  to  d 


I    p.  S.  co- 
ord, to  a,  d 


and 


when 


Subject. 


Predicate.    Object. 


Adj.  toy     when 


P.  S.  co- 
ord, to 


aad 


.\dj.  to  h     when 


Learn- 
ing 

it 


[it] 


[it] 


it 


[H] 


it 


[it] 


it 


hath 


is  bnt 

beginning 


[is]  ainost 
childish 


[hath] 


;  i<  luxuriant 
land  juvenile 


hiK  in- 
fancy 


his 
youih 


[hath]      I     his 

•strength 
of  years 

'  is  solid  and 

i     reduced 

I 

i   I 
[hath]      !  hts  old 
age 


waxeth  dry 
and  exhaust 


Extn. 
sion. 


then 


then 


lastly 


PARSING. 

-^j— per?,  pro.,  ncut.  (masc  form)  sing.,  3rd.,  poss.,  gov. 

by  'infancy.* 
i/~per.  pro.,  neut.,  sing.,  3rd.,  nom.  to  '  is  beginning.* 
^— adv.  of  dcg.,  mod.  *  is  beginning.* 
youth — abs.  noun,  neut.,  sing.,  3rd.,  obj.,  gov.  by  *  hath,* 

and. 
then — adv.  of  time,  mod.  *hath.* 
reduced— sA).  of  quality,  qual.  'learning.* 
«*fljt*/A— verb,  reg.  int.,  act.,  ind.,  pres.,  sing  ,  3rd,  agreeing 

with*  it.' 
exhaust—zd],  of  quality,  qual.  *  learning.' 
but — conj., disj.,  mtroduang  the  sentence  'it  is  not  good,* 

and  used  correlatively  with  '  lest.* 
tuming-~'pit%.  participle,  used  as  adj.,  qual.  'wheels.* 
Usi — coDJ.,  disj.,  joining  the  sentences  '  it  is  not  good  *  and 

•  wt  become  giddy.' 
become— UT.  intrans.  verb»  act.,  ind.,  pres.,  sing.,  agreeing 

with  *we.' 

(2)  In  Old  Euglish  the  word  his,  a  true  possessive  from  he, 
was  used  indiscriminately  for  both  masculine  and  neuter  genders. 
It  is  so  used  in  the  passage  above.     Other  examples : — 

The  tree  yielding  seed  after  his  kind. 
If  the  salt  have  lost  h/s  savour. 


(3)  Infancy,  luxuriant,  juvenile,  solid,  reduced,  exhaust,  vicis- 
situde. 

4.  Mention  any  great  writers  in  the  eighteenth  century  and 
their  works. 

Alexander  Pope  (Rape  of  the  Lock,  Iliad,  Odyssey,  Essay  on 
Man),  James  Thomson  (Seasons,  Castle  of  Indolence),  poets ; 
Addison  and  Steele  (Spejctator,  Tatler,  etc.),  essayists  ;  Hume 
and  Robertson,  historians:  Dr.  Johnson  (Dictionary,  Lives  of* 
Poets,  and  Rasselas);  Adam  Smith  (Wealth  of  Nations^, 
economist ;  Goldsmith  (Vicar  of  Wakefield,  Traveller,  Deserted 
Village),  poet  and  novelist ;  Bums  (Songs)  ;  Burke  (Essays, 
History  of  Revolution),  statesipan,  etc. 

Geography. 
{Answer  two  Questions,  including  Question  I.) 

1.  Give  '  Notes  of  a  Lesson '  on  '  The  Arrangement  of  Land 
and  Water  on  the  face  of  the  Earth.*    Illustrate  by  a  map. 

Introducticn, — Show  map  of  world  in  hemispheres,  eastern 
and  western,  also  land  and  water  hemispheres  if  possible,  and 
use  globe. 

Unequal  distribution  of  land  and  wetter, — ^Most  land  in  northern 
hemisphere,  and  in  temperate  zone  least  in  arctic  and  torrid 
zones. 

Most  water  in  southern  hemisphere,  and  in  torrid  zone. 

Effeets  of  this  distribution. — Land  made  more  serviceable  for 
man.  He  is  fitted  for  temperate  climate,  cannot  do  with  excess 
of  heat  or  cold  ;  this  distrioutioxi  a  wise  provision. 

Most  water  where  evaporation  can  take  place  easiest.  Earth 
thus  supplied  with  clouds,  moisture,  rain,  etc.  Distribution  such 
as  to  provide  best  for  movements  of  water,  preventing  stagnation 
and  putriditv. 

Benefits  derived  from  this  distribution, — Parts  man  inhabits 
more  accessible,  seas  enabling  him  to  reach  every  part  easily  ; 
provided  with  vegetable  products  better  than  by  any  other 
method. 

2.  Say  what  you  know  about  Mexico,  Guatemala,  Cotopaxi, 
(Juito,  Lima,  Terra  del  Fuego,  Juan  Fernandez.  Describe  each 
as  fully  as  you  can. 

Mexico, — A  country  of  N.  America,  bounded  by  the  United 
States  on  the  N.,  W.  oy  Pacific,  S.  by  Central  America,  and  £. 
by  GmVL  of  Mexico.  1300  miles  long,  140  to  700  miles  broad 
in  the  N.  Area,  742,000  sq.  miles.  (Consists  of  large  plateau  or 
table-land,  varying  from  6000  to  8000  feet  in  height.  Climate, 
mild  and  genial,  except  on  low  coasts,  where  it  is  hot  and  un- 
healthy. Soil,  fertile.  Wild  cattle  and  cochineal  insect  found 
in  large  numbers.  Minerals  abundant.  .  Capital,  same  name  ; 
230,000  inhabitants. 

Guatemala, — Largest  state  in  C.  America,  extending  from 
Yucatan  to  Pacific,  and  is  bounded  by  Mexico  on  W.,  and  by 
Honduras  on  E.  Surface,  mountainous,  but  soil  productive. 
Cochineal  and  indigo  exported  in  large  quantities.  Volcanoes 
numerous,  and  earthquakes  common.    Cap.  Guatemala,  45,000. 

Cotopaxi. — A  volcanic  mountain  of  Ecuador,  S.  America,  34 
miles  south  of  Quito.  Its  shape  is  conical,  rising  19,500  feet 
above  the  level  of  the  sea.  It  is  the  highest  active  volcano  in 
America. 

^x/tf.— Situated  in  a  ravine  on  the  E.  of  the  volcano  Pichincha, 
9543  feet  above  the  sea.  Situation  delightful,  enjoys  a  perpetual 
spring  climate,  while  it  has  within  view  many  peaks  covered 
with  perpetual  snow.  Earthquakes  are  common,  yet  it  has  a 
pop.  of  76,000,  and  its  trade  is  large  in  grain  and  other  agricul- 
tural produce. 

Lima, — Cap.  of  Peru,  on  the  Rimac.  Finest  city  in  S. 
America.  Houses  of  one  storey,  owixig  to  earthquakes.  Large 
trade  through  Callao,  its  port ;  university,  the  oldest  in  America. 

Terra  del  Fuej^o. — A  group  of  islands  at  the  south  of  S. 
America,  separated  from  mainland  by  Straits  of  Magellan.  Con- 
sists almost  entirely  of  barren  rocks,  inhabited  only  by  penguins 
and  sea-fov4. 

Tuan  Fernandez. — An  island  in  the  Pacific  Ocean,  400  miles 

^  of  Chili.  18  miles  long  and  6  broad.  Named  after  the 
Spanish  navigator  by  whom  it  was  discovered  in  1567. 
Alexander  Selkirk  lived  on  it  four  years  about  1700.  De  Foe*s 
Robinson  Cruioe  is  founded  on  this  event. 


\/ 


3.  What  are  the  causes  of  the  tides  ?  Describe  the  tide  in  the 
Bay  of  Fundy,  and  say  where,  in  Great  Britain,  specially  strong 
tides  can  be  seen. 

The  tides  are  the  movements  of  the  waters  of  the  earth,  caused 
by  the  attraction  of  the  sun  and  moon.  In  its  progress  round 
the  world,  the  moon  attracts  the  waters  of  the  earth,  which  being 
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free  to  move  follow  the  moon  in  its  course.  The  attraction  of 
the  sun  is  of  a  similar  kind,  but  of  less  force  because  of  its  dis- 
tance from  the  earth. 

As  the  tidal  wave  crosses  the  Atlantic,  it  is  impeded  in  its 
course  bjrthe  continent  of  America.  The  wave  is  therefore 
deleted,  and  the  Bay  of  Fundy  becoming  narrower,  as  it  goes 
iurther  inland  the  volume  of  water  becomes  narrowedi  and 
thoefore  increased  in  depth.  It  rushes  up  with  great  force  and 
often  readies  a  height  of  from  70  to  100  feet  Its  ebb  is  as  rapid 
as  its  flow. 

The  tidal  wave  passing  up  the  Bridsh  Channel  is  narrowed  in 
a  similar  manner,  and  the  tides  in  that  part  of  the  British  Isles  are 
of  the  same  character,  but  as  the  volume  of  the  tidal  wave  is  not 
so  great,  the  tides  are  not  so  high.  In  each  of  the  narrow  inlets 
on  the  W.  coast  of  Great  Britain,  a  similar  appearance  is  seen, 
but  much  less  ia  extent. 

SECOND  PAPER. 

7W  hours  and  a  halfailewed. 

Needlework. 

FEMALES. 

The  needlework  specimens  will  be  collected  by  the  Inspector 
at  the  expiration  of  one  hour  after  the  distribution  of  the  examin- 
ation papers. 

Arithmetic 

MALES. 

1.  Define  a  fraction.  Explain  what  is  meant  by  multiplying 
I  by  f,  and  show  why  t= A* 

A  fraction  is  a  part  or  parts  of  a  unit.  It  is  expressed  by  two 
numbers,  one  above  the  other  with  a  line  between  them,  the 
lower  number  being  called  the  denominator,  and  showing  into 
how  many  parts  the  unit  is  divided,  and  the  upper  number  being 
called  the  numerator,  and  showing  how  many  of  such  parts  are 
taken  to  form  the  fraction. 

Multiplying  }  by  f  means  that  the  fraction  J  has  first  to  be 
multiplied  by  5,  thus  becoming  V-  This  number,  however,  is 
7  times  too  great,  and  V  has  therefore  to  be  divided  by  7.  As 
IS  cannot  be  divided  by  7  without  a  remainder,  the  denominator 
is  multiplied  by  7,  and  each  of  V  becomes  f  the  part  of  what  it 
was  before,  viz.,  Ai  and  the  result  obtained  is  tl- 

A  line  15  inches  long  can  be  divided  into  parts  of  I  inch  each, 
the  inch  being  ^  of  the  whole.  A  would  be  6  inches.  The 
same  line  could  be  divided  into  5  parts,  each  part  being  3  inches 
long.  2  of  such  parts  (|)  would  =  6  inches.  It  is  thus  seen 
that  I  of  the  line = ^  of  the  same  line. 

The  same  reasoning  would  apply  to  abstract  quantities. 

2.  Find  how  many  yards  of  carpet,  27  inches  wide,  will  cover 
a  room  24  feet  6  in.  long  by  18  feet  wide  ;  and  its  cost  at  4s.  6d, 
a  yard. 

Length  of  carpet  in  yards  =  -^ 

=65^  yards.     Ans. 

Cost=4js.  x65i 

=fxiH 

=204 

=^14  14s.    Ans. 

3.  What  change  is  made  in  a  man*s  income  by  his  transferring 
jf  11,000  from  the  3  per  cents,  at  loif  into  4^  per  cent,  deben- 
tures at  X37I,  the  usual  brokerage  being  charged  on  each  trans- 
action ? 

•c-    *  •  11000x3      /.^-^ 

First  income  = ^ = £y\o 

100 

Proceeds  of  sale=  "°«»<('°'»-t) 

100 

=;ff"i37t 
Second  income  =  —  "a^fl 

=^364  IPS. 
Change  made=;£'364  los.  -;f33o 

—£y^  ^OS'  gain*    Ans. 

4.  The  sum  of  £1^  ics.  is  to  be  divided  amongst  3  men,  5 
women,  and  8  boys,  so  that  for  everv  shilling  a  man  gets  a  woman 
gets  8d.  and  a  boy  6d.    Find  the  share  of  each. 

8. 

The  men  will  get  12  x  3=36 

while  the  women        „      8  x  ^ = 40 

and  the  boys        „       6  x  83=48 

124 


s. 
Each  man  will  get  \  of  ^ftv  of  316=8308. 

woman     „      \  of  ^^  of  3iosraos. 

W  »      i  of  ^4  of  3I0;=^s. 

History. 


Ans. 
Ans. 
Ans. 


MALES  AND  FEMALES. 

1.  Give  some  evidence  of  the  growing  power  of  the  House  of 
Commons  under  James  I. 

The  first  Parliunent  of  James  I.  framed  an  '  Apology,*  showing 
that  they  held  their  privileges  *  by  right  and  not  by  grace.*  The 
second  Parliament  declined  to  grant  supplies  till  illegal  imposi- 
tions and  other  grievances  were  redressed.  They  were  dismissed 
because  of  this,  but  when  the  third  Parliament  was  called,  the 
same  spirit  showed  itself.  Monopolies  were  attacked,  thdi 
authors  impeached,  and  the  venality  of  Lord  Bacon  punished. 
One  of  their  number  was  imprisoned,  and  a  petition  was  pre- 
sented to  the  king.  Then  came  the  protestation  io  which  they 
declared  that  their  privileges  were  the  undoubted  birthiight  of 
the  people  of  £np;land.  This  was  the  real  beginning  of  the 
contest  between  kmg  and  people  for  the  supreme  power  in  the 
country.     It  ended  in  the  dethronement  of  the  Stuarts. 

2.  What  part  did  England  take  in  the  war  of  the  Spanish 
succession  ?    And  why  ? 

England  joined  the  Grand  Alliance  against  France,  and  the 
campaigns  in  which  the  battles  of  Blenheim,  Ramilies,  Almanza, 
Oudenarde,  and  Malplaquet,  were  fought,  were  joined  in  by  the 
English,  under  Marlborough.  Gibraltar  was  also  taken  by  Sir 
George  Rooke,  while  the  Earl  of  Peterborough  was  successful  in 
Spain. 

Great  fears  were  entertained  respecting  the  growing  power  of 
France  and  her  claims  to  the  Spanish  throne  rendered  vacant  by 
the  death  of  Charles  in  1700.  To  prevent  the  excess  of  power, 
the  Spanish  dominions  had  been  partitioned  in  treaties  among 
the  nval  claimants,  to  which  work  France  had  assented,  but  in 
despite  of  this,  the  French  king  accepted  for  his  grandson  the 
whole  of  the  Spanish  dominions,  and  also  supported  the  claims  of 
the  Pretender  to  the  English  throne.  William  desired  to  take 
such  steps,  and  the  nation  wished  it  also,  as  would  punish  him 
for  his  perfidy,  cause  reparation  to  be  made  for  the  insult  to  this 
country,  and  prevent  this  access  of  power.  These  reasons  led  to 
the  war  of  the  Spanish  succession. 

3.  '  Of  a  Spanish  invasion,*  said  Lord  Chatham  in  his  last 
speech,  '  of  a  French  invasion,  of  a  Dutch  invasion,  many  noble 
lords  may  have  read  in  history  ;  and  some  lords,*  here  he  looked 
keenly  at  Lord  Mansfield,  '  may  perhaps  remember  a  Scotch  in- 
vasion.* Describe,  with  dates,  the  invasions  of  England  alluded 
to  in  this  extract. 

The  Spanish  invasion  was  attempted  by  Philip  II.  of  Spain,  in 
1588.  A  great  fleet  was  prepared,  and  an  army  ready  in  the 
neighbourhood  of  Dunkirk.  The  English  fleet,  however,  suc- 
ceeded in  destroying  a  large  proportion  of  the  ships,  and  no 
landing  was  ever  effected.  A  small  proportion  of  the  ships 
reached  Spain. 

Louis  II.,  the  eldest  son  of  the  king  of  France,  landed  in 
England  in  12 16  for  the  purpose  of  driving  John  from  the  throne. 
Many  of  the  barons  joined  him,  but  grew  jealous  when  th^  saw 
him  offer  lands  and  castles  to  his  friends.  After  John's  death, 
two  battles  were  fought,  one  in  Lincoln  and  the  other  on  the  sea, 
in  which  Louis  was  defeated.  He  then  made  peace  and  went 
home. 

In  1666,  the  Dutch  fought  against  England,  and  in  1667,  a 
fleet  sailed  up  the  Medway,  burned  the  ships  at  Chatham,  and 
blockaded  the  river  Thames.  Evelyn's  diary  records  the  pain 
with  which  he  noted  the  dishonour  thus  done  to  his  country,  a 
disgrace  never  to  be  wiped  off. 

The  Young  Pretender  in  1745  '"^  to  regain  the  throne  for  the 
Stuarts.  He  landed  at  Inverness,  fought  the  battle  of  Preston- 
pans,  evaded  the  Duke  of  Cumberland,  marching  southwards  as 
far  as  Derby,  and  causing  a  great  panic  in  the  country.  Being 
inadequately  supported  by  the  Enghsh,  he  retraced  his  steps,  and 
was  defeated  at  CuUoden. 

Teaching. 

Write  out  notes  of  a  lesson  on '  Good  Manners.' 

Introduce  the  lesson  by  speaking  of  the  motto  on  one  of  the 
great  schools  of  the  country,  *  Manners  make  the  man.*    Then 
xpl^  what  is  meant  and  included  in  the  word  '  Manners.' 
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Monners  of  two  kinds. — Good  and  bod.  How  bo^  are  dis- 
tinguished from  each  other  :  By  their  actions,  behaviour,  mode 
of  speech,  their  conduct  towards  all  who  come  near  them. 

Distinguishing  feaiures. — Good  :  calm,  gentle,  and  respectful 
in  speedL  In  actions — kind  and  friendly  towards  equals ;  obe- 
dient tonards  superiors ;  helpful  towards  all  in  need.  Respect 
shown  to  the  feeUngs  of  others. 

Bad :  Exactly  opposite  to  above  ;  rough  and  rude  in  speech, 
disrespectful,  unkmdiy,  disobedient,  harmful,  inconsiderate  in 
action. 

Eject  of  differtnt  manners, — Producing  a  pleasant,  agreeable 
feeling  and  sympathy  if  good,  otherwise  if  bad.  Company  sought 
of  those  who  have  good  manners.  Shunned  if  bad.  Success 
likely  to  follow  the  lad  with  good  manners. 

Give  examples  of  different  effects  produced  by  different 
manners,  with  illustrations  from  personal  experience  if  possible* 

Music. 
A  quarttr  of  an  hour  allowed  for  tkis  pafer* 

(N.B.— Pupil  Teachers  may  answer  the  questions  in  either 
the  Staff  Notation  or  the  Tonic  Sol-fa,  but  not  both.  The 
questions  in  the  Tonic  Sol-fa  Notation  will  be  found  at  the  end.) 

I.  Write  in  the  Treble  def  the  signature  and  the  ascend  in<; 
scale  of  G  minor,  nsing  the  major  or  ^harp  sixth,  and  the  sharp 
seventh. 

I. 


i 


±: 


»      ^ 


zs: 


zz: 


H"       »' 


^ 


2.  Write  an  augmented  fifth  above  each  of  the  following 
notes : — 

(I)  (a)  (3) 


i 


ST. 


I 


'.jar. 


I 


i 


3.  Add  proper  time-signatures  to  each  of  the  following : — 
(I)  (2)  (3) 


3=^: 


TONIC  SOL-FA  NOTATION. 

I.  Write  an  augmented  fifth  above  each  of  the  following 
notes :— (i)/ft* ;  (2)  doh  ;  (3)  ray. 

1.  (l)>!iA,  d£^ ;  (2)  dohy  se  ;  (3)  ray,  U. 

2.  Write  the  minor  scale  (/ah  mode),  using  the  minor  or  flat 
sixth,  and  the  major  or  sharp  seventh. 

2.  1,    ti   d    T    n    f    Be  1 

3.  Write  the  following  in  six-pulse  measure  by  trebling  the 
value  of  every  note  : — 

|8  r  il  :»  if  .r  |n  :d 

3.  Is  :— :1  Is  :f  ;r  ^n  :— :— Id  :— : 


II 


Messrs.  GrifHth  and  Farran  will  shortly  publish  a  set 
of  Test  Cards  in  Arithmetic,  printed  as  Duplex  Cards, 
with  Mental  Arithmetic  exercises  on  one  side  and  Arith- 
metic for  the  Standards  on  the  other.  They  will  be 
strictly  based  on  Sdiedule  I  of  the  Code  of  R^ulations 
just  issued  by  tlie  Education  Department  and  on  the 
published  instructions  to  Inspectors. 

As  these  Cards  will  be  precisely  similar  to  questions  set 
at  the  Government  Examinations,  Teachers  using  them 
will  have  a  r^able  means  of  gauging  the  condition  of 
thdr  schools  at  any  preliminary  test  examination  they 
may  hold. 


ANSWERS  TO  ARITHMETICAL  QUESTIONS 
IN  THE  •  SCHOLAR'  FOR  MAY,  1884. 


STANDARD  IIL 


(1)  4085. 

(2)  14+1694. 

(3)  1450+173- 

(4)  2454+6. 

(5)  ;f  1229  9s.  3J<J. 

(6)  ;^29ox  9s.  54d. 


(7)  £41066  8s.  7d. 

(8)  £42SS  los.  7<1* 

(9)  ;f 2949  4S.  io|d. 

(10)  £39»S  los-  4td- 

(11)  A 3287  14s.  ojd. 

(12)  ;t66  14s.  9d. 


STANDARD  IV. 


(1)  ;f  13776  5S.  4id. 

(2)  jf  264,645  5s.  lod. 

(3)  ^I256x4s.xi^.  +  7a 

(4)  478  14s,  loid. 

(5)  ^306  17s.  8id. 

(o)  76  tons  14  cwt.  2  qrs. 
21  lbs.  I  oz. 


(7)  1.085,440  drams. 

(8)  £706  13s.  4d. 

(9)  1833    stones    5 

II  oz. 

(10)  £40. 

(11)  ;f30  7s.4<i. 

(12)  ;f  13  15s. 


lbs. 


STANDARD  V. 


(1)  ;f6o6,479  17s.  Id.  (5) 

(2)  60  yards.  (6) 

(3)  Calico,  £1  19s. ;  cloth,  (7) 

I2S.    3d. ;    merino,  (8) 

;f  17  IS.  2id.  ;  silk,  (9) 

£S6;    totol,    £ioS  (10) 

I2S.  5^.  (II) 

(4)  One-fifth.  (12) 


;f49ii  OS.  6d. 
£39  8s.  lid, 

;tflI25. 

£13  i6s.  8d. 
;f  128  3s.  5Jd. 
£7  17s.  ijd. 
24  oz. 


STANDARD  VI. 


(1)  £2S  7S. 

(2)  AVr. 

(3)  £7  8s.  lofd. 

(4)  4655165.  , 

(5)  jf33  13s.  3*i. 

(6)  £^. 


(7)  £^  8s.  and  14s. 

(8)  8'7i  persons. 

(9)  £3  14s.  9'2d. 

(10)  J. 

(11)  542-1875 

(12)  21  '428  days. 


STANDARD  VII, 


(1)  I04JJ. 

(2)  IS.  lo^d. 


(3)  i:i20  5s.  iiA^id. 

(4)  £31- 


ANSWERS  TO  ARITHMETICAL  QUESTIONS 
IN  THE  •  LITTLE  ^.EARNER '  FOR  MAY, 
1884. 

STANDARD   I. 


(l)  2446 

(9)  87 

(2)   641 

(10)  2369 

(3)95 

(11)  3731 

(12)  1684 

(4)  2723 

(5)  341 
(6)64 

(13)  2357 

(14)  189 

(7)  3456 

(8)  666 

(15)  2173 

(16)  389 

STANDARD  II. 

(I)  40,189 

(II)  1089+6 

(2)  11,899 

(12)  63,611 

(3)  21,175,703 

(13)  50.529,339 

(4)  39,173.730 

(14)  9845+4 

(5)  7172  +  5 

(15)  52,973 

(6)  3904+3 

(16}  4922+10 

(7)  4.672,^80 

(8)  4,923.644 

(9)  32,669 

(17)  5.482,070 

(18)  4687 

(19)  26,602 

(10)  10,676 

(20)  2843+2 

Owing  to  prassure  on  our  space,  the  continuation  of 
Dr.  Couplanas  *  Discipline  of  the  Mind'  is  unavoidably 
held  over. 

K 
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plr.  ^tc^arb  45rt(nfa)oolr, 

PrtiidttU  ^Ihe  NcUiomU  Union  tf  Eltmrnlaiy  Tiathtri. 
The  conference  of  the  National  Union  of  Elementary 
TeHchers,  recently  held  at  Leicester,  derived  no  small 
part  of  its  success  from  the  able  and  comprehensive 
address  delivered  by  the  new  President,  Mr.  Richard 
Greenwood.  It  is,  therefore,  not  inappropriate  to 
give  our  readers  a  sketch  of  Mr.  Greenwcwd's  career. 
Mr.  Greenwood  is  a  native  of  Cornwall,  and  is  r  ,w 
fortf-six  years  of  age,  having  been  bom  in  Tniro  in 
the  year  1838.  At  the  age  of  thirteen,  he  became  a 
pupil  teacher  in  the  Central  Schools  of  his  native 
town.  At  the  close  of  his  apprenticeship,  he  took 
a  good   position  on  the  list  of  First-class  Queen's 


in  his  presidential  address.  Earnest,  practical,  and 
high-principled,  he  exercised  a  wholesome  and  manly 
influence  over  the  young  people  of  Kilkhampton,  and 
was  regarded  by  the  Rev.  Caiion  Thymie,  the  Rector, 
as  a  personal  friend  and  fellow-worker.  In  1867  Mr. 
Greenwood's  certificate  was  raised  to  the  '  First-class,' 
and  in  the  report  of  the  Education  Department  for 
1869-70,  his  school  is  mentioned  as  '  one  of  the  best 
in  the  coimty.'  From  Kilkhampton,  Mr.  Greenwood 
removed  in  1871  to  the  Parochial  (Endowed)  School 
of  St.  Saviour,  Southwark,  a  change  of  the  most  com- 
plete character.  Here,  too,  success  attended  his  inde- 
fatigable e&brts.  The  school  became  one  of  the  most 
popular  and  successful  in  South  London,  and  during 
the  three  years  of  Mr.  Greenwood's  mastership,  largely 


Scholars,  and  entered  the  Exeter  Training  College, 
where  he  remained  for  a  period  of  two  years  and 
a  quarter.  During  his  residence  tn  college,  he  dis- 
tinguished himself  not  only  by  carrying  off  many  of 
the  college  prizes,  but  also  by  winning  the  regard 
and  esteem  of  his  tutors  and  fellow-students.  His 
geniality  of  disposition,  his  devotion  to  duty,  and  his 
almost  stem  adhesion  to  whatever  he  considered  a 
matter  of  conscience  or  of  principle,  gained  for  him  at 
this  stage  of  his  career  the  respect  and  confidence  of 
all  who  came  in  contact  with  him.  At  the  close  of  his 
college  course  he  was  appointed  to  the  Mastership  of 
the  National  School  (mixed)  of  Kilkhampton,  a  plea- 
sant but  retired  village  of  North  Cornwall,  where  he  is 
remembered  with  pride  and  affection  by  his  former 
pupils.  Here  Mr.  Greenwood  laboured  for  a  period 
of  twelve  years,  and  here  he  must  have  acquired 
that  knowledge  of  the  special  difficulties  and  cir- 
cumstances of  country  schools,  which  is  evidenced 


increased  both  in  numbers  and  efficiency.  In  1S74 
the  Inspector  for  the  district  strongly  recommended 
Mr.  Greenwood  to  the  London  School  Board,  and  in 
July  of  that  year,  he  was  appointed  Head-master  of 
the  Board  School,  Jamaica  Level,  Bermondsey  (now 
known  as  the  Southwark  Park  Board  School),  a  post  he 
still  occupies.  The  successive  reports  of  the  Inspectors 
show  that  the  work  done  in  this  school  is  of  a 
thorough  and  sterling  kind.  One  of  the  early  reports 
states,  that '  This  school  is  becoming  one  of  the  very 
b«t  under  my  inspection.  In  each  department  the 
classes  are  well  arranged,  the  teaching  power  j  udiciously 
distributed,  and  soundmethods  of  instruction  employed. 
The  children  work  with  neatness,  accuracy,  and 
despatch.  Order  and  discipline  are  good,  and  a  nice 
tone  pervades  every  part  of  the  school.'  Mr.  Green- 
wood has  not  conBned  his  teaching  to  the '  bare  bones 
of  the  rudiments.'  In  1S77,  one  of  his  scholars  carried 
off  the  Mortimer  Memorial  Scholarship,  and  in  1878, 
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another  headed  the  list,  taking  a  Cloth  workers'  Scholar- 
ship. In  1879^  his  pupils  gained  three  of  the  five 
open  scholarships  at  St  Olave's  Grammar  School, 
Southwark,  and  in  x8So,  two  others  were  equally 
successful.  The  total  value  of  the  scholarships  gained 
by  scholars  from  the  Southwark  Park  Board  School 
aow  amounts  to  more  than  ;;^i,oco.  Such  a  record 
of  professional  success  is  worthy  of  the  President  of 
the  National  Union.  Mr.  Greenwood  is  a  strong 
advocate  of  Physical  Education,  and,  as  an  enthusiastic 
cricketer,  has  himself  done  something  by  his  example 
for  its  extension.  Amidst  the  pressure  of  his  scholastic 
duties,  Mr.  Greenwood  has  found  time  to  take  part 
in  many  educational  and  professional  movements.  For 
many  years  he  has  been  an  active  member  of  the 
Committee  of  Church  Teachers'  Benevolent  Institution, 
of  which  he  was  one  of  the  founders.  Shortly  after 
removing  to  London  he  became  the  first  Secretary  of 
the  Southwark  Teachers'  Association,  a  post  he  held 
for  six  years,  and  in  1874  he  was  elected  a  member  of 
the  Executive  of  the  National  Union.  In  1875  and 
1876  he  devoted  much  attention  to  the  establishment 
of  the  Teachers*  Provident  Society,  and  became  the 
first  Chairman  of  its  General  Board  of  Management. 
He  was  also  Chairman  of  the  Committee  which 
drew  up  the  Schemes  for  the  Teachers'  Benevolent 
and  Orphanage  Funds.  In  1878  he  was  elected 
General  Treasurer  of  the  Union,  a  post  he  held  for 
five  years,  until  in  1883  he  was  elected  Vice-President. 
At  the  Conference  just  held  he  was  inducted  into  the 
presidential  chair  by  his  predecessor,  Mr.  Dawson, 
fi.A.,  who  in  introducing  him  said,  '  From  the  time 
and  attention,  the  trouble  and  zeal  that  he  has  devoted 
in  the  ptast  to  the  work  of  the  Union,  in  ascertaining 
the  needs  of  teachers,  and  in  trying  to  get  them  satis- 
fied, and  from  the  great  ability  that  he  can  bring  to 
hear  upon  different  subjects,  I  am  quite  sure  he  will 
fully  maintain  the  honour  of  the  Union  and  justify 
your  choice  in  electing  him  as  your  President.*  The 
experience  of  the  Leicester  Conference  shows  that  the 
confidence  of  the  Union  was  not  misplaced  Mr.  Green- 
wood presided  over  the  meetings  with  tact,  urbanity, 
and  dignity,  and,  on  occasion,  showed  himself  equal  to 
any  emergency.  We  trust  that  under  his  chairman- 
ship the  Executive  will  accomplish  much  useful  work, 
and  show  that  the  National  Union  of  Elementary 
Teachers  is  labouring  as  earnestly  for  the  good  of 
education  as  for  the  welfare  and  position  of  teachers. 

c 

-  ISIattxruIatxon  Pinta. 

By  Henry  A.  Reatchlous,  M.A.  (Lond.),  B.Sc, 

Westminster  Training  College, 

Latin, — ^We  give  a  translation  of  the  passages  set 
for  practice  last  month.  The  student  should  compare 
his  own  version  with  the  one  below.  Let  him  try  to 
avoid  being  too  literal.  The  examiners  know  quite 
well  the  exact  force  of  the  expressions  used  by  the 
author,  and  in  offering  for  the  meaning  of  a  phrase 
the  meanings  of  the  separate  words,  the  candidate 
does  not  show  his  knowledge,  but  the  want  of  it. 

(i)  He  is  a  man  of  distinguished  courage,  but  I  am  sorry 
70a  have  made  him  general,  for  his  prudence  is  not  equal  to  his 
^ralour,  nor  his  wisdom  to  his  prudence. 

(2)  After  the  storming  of  Carthage,  Scipio  circulated  despatches 
through  all  the  cities  of  Sicily,  bidding  them  to  send  envoys  to 
reclaim  the  ornaments  of  their  temples  which  had  been  plundered 
by  the  Carthagenians,  and  have  them  replaced  in  their  original 
positions. 


The  following  two  pieces  were  set  in  June,  1881: — 

(1)  Legiones  duas  Romanas  habebat  Postumius*  socioramcjue 
ab  supero  man  tantum  conscripserat  ut  viginti  quinque  milia 
armatorum  in  agros  hostium  induxerit.  Galli  oram  extremx 
silvDB  eum  circumsedissent  ubi  intravit  aemen  saltum,  turn  ex- 
tremas  arborum  succisarum  impellunt.  Quae  alia  in  aliam  in- 
cidentes  ancipiti  strage  arma  viros  equos  obnierunt  ut  vix  decern 
homines  eifugerent. 

(2)  Nostra  victoria  est,  si  quia  Di  vatesve  eorum  in  fiiturum 
vident.  Itaque  ut  decet  certae  spei  plenos  et  cum  imparibus 
manus  conserturos  pilis  ante  pedes  positis  gladiis  tantum  dextras 
armemus.  Ubi  illi  vana  injicerint  missilia  turn  micent  gladii  et 
veniat  in  mentem  unicuique  deos  esse  qui  Romanorum  aajuvent. 

Those  who  'ntend  matriculating  very  soon,  will  no 
doubt  be  glad  to  see  the  Greek  passages  set  at  the 
same  examination.  Translations  will  appear  in  the 
Practical  Teacher  for  June. 

(a)  alyrftTov,  Si  rdXaira,  fx^  ipLKovs  ^5/3«t. 

{6)  vOp  Kal  Hivp  Kal  yrjv  Kai  dipa  0iJ<rei  watn-a  etyot  ical  n^xv 
^ffl,  rex^'B  3^  ovSiv  roOrtiiv, 

{c)  wf  Tofju/F  iarw  i\yid^  t4  fuiiaprrvpfrifUpa,  o6t  a^6y  rovroi' 
oCr  dXXor  inrip  ro&rov  det^cu  Bvir^taOai  vofd^u. 

{J)  ioKovffl  iUH>  Tdtrres  oi  Tph<r9«v  tipifKbrni  roirt  apBpdirov^ 
evSaifjLOviS^dv  tCjp  iyadCjv  uiv  6  debs  aoro^s  afnos. 

Natural  Philosophy, — The  student  is  advised  to 
begin  his  study  of  Mechanics  with  the  Laws  of  motion. 
It  is  above  all  things  necessary  that  his  notions  of  such 
terms  as  velocity,  acceleration,  force,  energy,  mass, 
should  be  clear  and  accurate.  And  a  want  of 
uniformity  in  exposition,  and  an  attempt  at  over-sim- 
plification have  done  a  good  deal  to  confuse  a  beginner. 
Velocity  is  the  rate  of  motion  of  a  body,  and  when 
uniform,  is  measured  by  the  space  passed  over  in  a 
unit  of  time ;  if  variable,  it  is  measured  at  any  instant 
by  the  space  that  v.ould  be  passed  over  in  a  unit  of 
time  if  the  velocity  remained  constant  during  the  unit 
and  of  the  same  value  as  at  the  instant  under  consider- 
ation. The  velocity  will  be  greater  as  the  space  passed 
over  is  greater,  and  as  the  time  occupied  is  less ; 
hence  the  unit  of  length  is  involved  directly,  and 

that  of  time  inversely ;  V  =  ^-?  =  7-,.   We  may  se- 

' '  time        1 

lect  as  our  fundamental  units  (since  all  other  units 

are  derived  from  them),  the  foot,  pound,  and  second, 

or  the  centimetre,  gramme,  and  second.    In  either  case 

it  is  easy  to  see  what  change  in  the  number  expressing 

the  velocity  is  involved  in  a  change  of  the  fundamental 

units.     Suppose  the  velocity  is  88  feet  per  second ; 

this  would  plainly  be  88  x      \  ^  -  =  60  miles  per 
*        '  1760  X  3 

hour.    Acceleration  is  rate  of  change  of  velocity. 

It  varies,  therefore,  directly  as  the  velocity  acquired,  and 

A        velocity 
mversely  as  the  time  m  acquiring  it;  A  ^ 


tune 


T 


There  is  a  double  reference  to  the 


1   .  ^ 
T      T- 

unit  of  time.  Hence  if  an  acceleration  be  expressed 
by  32  when  the  units  are  a  foot  and  a  second,  it 

would  be  expressed  by  32  x  -^-^ — ^  =  38,400  when 

3 
the  units  are  a  yard  and  a  minute.    Acceleration  must 

never  be  expressed  as  merely  so  many  feet  per  second  ; 
that  would  be  a  velocity.  There  must  always  be  a  second 
reference  to  time ;  for  it  makes  all  the  difference  in  t>»e 
world  whether  one  foot  per  second  is  added  to  the 
velocity  of  a  body,  per  second,  per  minute,  or  per  hour. 
Acceleration,  therefore,  must  be  expressed  as  so  manv 
feet  per  second  per  second,  or  so  many  feet  per  second 
in  a  second. 
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It  is  not  necessary  to  complete  the  study  of  the  sub- 
jects dealt  with  in  Section  A  before  proceeding  to  those 
comprised  in  Section  B.  It  will  be  a  relief  to  take 
them  together.  There  used  to  be  a  very  general  im- 
pression that  the  subjects  treated  of  in  the  second 
section  could  be  got  up  from  books,  and  many  per- 
sons seem  to  think  so  still.  But  the  opinion  is 
gaining  ground  that  this  method  of  learning  physics 
is  out  of  date ;  the  sooner  it  is  entirely  abandoned  the 
better.  Let  the  student  repeat  the  experiments  for 
himself  wherever  it  is  possible  for  him  to  do  so,  and, 
in  some  instances,  make  as  exact  measurements  as  he 
can  of  the  quantities  involved.  Such  work  has  a 
wonderful  charm  and  suggestiveness ;  it  makes  study 
more  attractive  as  well  as  more  real  To  illustrate 
what  we  mean  we  will  take  the  subject  of  Optics,  in 
which  the  candidate  has  to  study  the  laws  of  reflection 
and  refraction,  and  the  formation  of  images  by  mirrors 
and  simple  lenses.  Place  a  candle  in  front  of  a 
looking-glass ;  notice  the  virtual  image,  erect,  of  the 
same  size,  and  as  far  behind  the  mirror  as  the  object 
is  in  front  Now  rotate  the  mirror;  the  image  will 
move  through  90  degrees  while  the  mirror  moves 
through  45,  />.,  the  image  travels  with  twice  the 
angular  velocity  of  the  mirror.  Make  diagrams  on  paper 
to  represent  this.  Observe  that  the  laws  of  reflection 
account  for  it.  Move  the  mirror  toward  or  away  from 
the  candle,  the  image  will  move  through  twice  the 
distance.  Draw  a  diagram  for  this  also.  Hold  a 
glowing  match  before  a  mirror ;  notice  the  two  images, 
the  first  faint,  the  second  brighter.  Prove  by  a  diagram 
that  the  distance  between  the  two  images  is  twice  the 
thickness  of  the  glass  plate.  Now  take  two  mirrors 
and  hold  them  at  angles  of  90^,  60®,  30** ;  observe 
how  the  number  of  images  increases.  Then  put  a 
bright  object  between  them  and  hold  them  parallel  to 
each  other;  the  number  of  images  (theoretically  infinite) 
will  be  considerable. 

With  curved  surfaces  the  necessity  for  verification 
is  still  greater.  Get  a  concave  spherical  reflector  and 
a  polished  ball  The  images  formed  by  the  latter  are 
always  erect,  diminished,  and  virtual. 

Now  take  the  concave  mirror :  fix  it  on  a  table  and 
place  a  tandle  between  it  and  the  wall.  With  a  little 
patience  it  will  be  easy,  especially  if  there  is  no  light 
in  the  room  except  from  the  candle,  to  throw  a  clear 
image  on  the  wall.  Now  measure  the  distance  of  the 
candle  and  the  image  from  the  mirror,  and  call  the 
distances  u  and  v  respectively,  then  the  radius  of 


curvature  of  the  mirror  is 


u  V 


Make  three  such 


measurements  with  different  values  for  u  and  v\  the 
average  of  the  three  will  be  a  near  approximation  to 
the  truth.  The  measurements  can  be  made  with  a 
common  ruler  or  with  one  marked  in  centimetres,  or 
the  results  can  be  converted  by  remembering  that 
there  are  25-4  m.m  in  an  inch.  Verify  the  facts  that 
with  a  concave  mirror  the  image  may  be  (i)  real,  in- 
verted, and  magnified;  (2)  real,  inverted,  and  di- 
minished ;  (3)  virtual,  erect,  and  magnified.  Observe, 
also,  that  in  (i)  and  (2)  object  and  image  may  change 

places.  We  learn  from  the  formula  i-  +  ~  =  >,  that  if 
*  V      u     r 

the  object  be  at  the  centre  of  curvature  the  image 

will  be  there  also.    Verify  this.    By  carefully  tilting 

the  muTor  an  image  of  the  candle  can  be  thrown  upon 

the  candle  itself ;  the  image  is  of  the  same  size  as  the 

object  but  inverted.    Hence  this  is  a  second  method 


of  obtaining  the  radius  of  curvature  (or  the  focal 
length,  which  is  the  half  of  it),  and  it  only  involves  one 
measurement 

We  now  need  a  convex  lens  or  two  and  a  con- 
cave one.  First  take  a  convex  lens  and  arrange  it 
on  the  table,  and  focus  an  image  of  the  candle  on 
the  wall.  If  we  move  the  lens  a  little  too  much  one 
way  the  image  will  have  a  bluish  edge,  and  a  reddish 
one  if  we  move  it  too  much  the  other.  The  right 
position  lies  between  the  two.  Now  measure  the 
distance  of  the  object  and  the  image  from  the  lens, 
and  denoting  them  by  u  and  v  respectively,  the  foca) 


length  is 


u  V 


take  these  measurements  in  different 


positions!  and  the  average  will  usually  be  very  near  the 
truth. 

To  find  the  focal  length  of  a  concave  lens,  place 
it  beside  a  convex  lens  of  shorter  focal  length,  and 
as  the  combination  will  then  act  as  a  convex  lens, 
the  focal  length  of  the  combination  can  be  found  as 
before  :  call  that  F\  then  find  the  focal  length  of  the 
single  convex  lens,  call  it/  then  the  focal  length, /j  of 
the  concave  lens  can  be  calculated  from  the  formula 

^=i-?.     Diagrams    illustrating   what    has   taken 

place  should  be  drawn.  Of  course  the  focal  length 
of  a  concave  minor  or  convex  lens  can  be  got 
from  a  parallel  beam  of  light,  as  from  the  sun; 
but  it  is  useful  and  necessary  to  understand  other 
methods  as  well.  The  convex  lens  can  be  used 
as  a  magnifier ;  its  function  being  to  permit  us  viewing 
an  object  nearer  than  we  could  do  without  it  If  we 
could  see  an  object  distinctly  without  it  at  a  distance 
of  five  inches,  and  with  it  at  a  distance  of  half-an-inch, 
it  would  magnify  ten  times ;  and  if  d  be  distance  of 
distinct  vision,  and  x  the  focal  length  of  a  convex  lens, 

its  magnifying  power  is  i  +  -.    There  is  only  one 

formula  needed  for  mirrors  and  one  for  lenses,  if  due 
regard  is  paid  to  the  convention  about  signs.  If  an 
object  is  placed  before  a  concave  lens  or  before  a  con-  . 
vex  lens  (at  a  distance  less  than  its  focal  length),  the 
rays,  after  passing  through  the  lens,  appear  to  have 
diverged  from  a  point  near  or  farther  from  the  lens 
than  the  object  itself.    This  distance  can  be  found 

from  the  formula  —-—=:?,  when  we  know  the  focal 

V      u     f 

length  of  the  lens  and  the  distance  of  the  object 
And,  further,  if  we  know  the  distance  we  wish  to  place 
an  object  from  the  eye,  and  the  distance  we  wish  it 
to  appear  to  be,  we  can  find  the  focal  length  of  the 
spectacles  we  must  employ. 

0 

St.  Andrews  University  L.L.A.  Examinations. — These 
examinations  were  held  on  the  14th,  15th,  l6th,  and  17th  April, 
at  nine  different  centres  in  Scotland,  England,  and  Ireland. 
Two  new  centres — Birmingham  and  Leicester — have  been  added 
this  year,  and  a  special  examination  has  been  held  at  Oporto^ 
and  also  in  Shetland.  The  present  centres  are  St.  Andrews, 
Edinburgh,  Aberdeen,  London,  Bristol,  Halifax,  Birmingham, 
Leicester,  and  Belfast.  Three  hundred  and  sixty  candidates 
were  entered  for  the  above  centres,  and  the  subjects  of  examina- 
tion have  been  Latin,  Mathematics,  Logic,  Moral  PhUosophy, 
Natural  Philosophy,  English  Literature,  Education,  Comparative 
Philology,  History,  Political  Economy,  French,  German, 
Italian,  Hebrew,  Botany,  Physiology,  Zoology,  Geology,  and 
Church  History.  The  prospectus  for  1885  has  just  been  issued, 
and  all  intending  candidates  who  wish  to  obtain  information 
.with  respect  to  subjects  and  regulations,  may  obtain^  copies  on 
application  to  the  Secretary,  at  the  University  library,  St. 
^drews. 
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Qtuts  Coluntiu 

RULES. 

X.  Each  correspondent  is  restricted  to  atu  quistian.  We  should  be  much  obliged  if  correspondents,  who  send 
questions  for  solution,  would  g^ve  (if  possible)  the  required  answer,  and  the  source  from  which  the  question  is 
obtained. 

2.  No  query  can  be  answered  unless  accompanied  by  the  real  name  and  address  of  the  sender,  not  necessarily 
for  publication,  but  as  a  guarantee  of  good  fsiAx  and  for  facility  of  reference. 

8.(^  When  a  paendonym  la  adopted  it  should  be  written  at  the  end  of  the  query,  and  the  real  name 
andaddreaa  on  a  separate  piece  of  paper.  — — — 

4.  Correspondents  are  requested  to  write  theu:  queries  legibly^  and  on  one  side  of  the  paper  only. 

5.  Replies  will  not  be  sent  through  the  post 

6.  Queries  must  reach  the  office  not  later  than  the  12th  of  the  months  or  they  cannot  be  attended  to  in  the 
following  issue. 

*«*  All  communications  for  this  column  should  be  addressed — '  The  Query  Editor^*  The  Praetkal  Teacher^ 
PUgrim  Street,  Ludgate  HUl,  London,  E.C. 


General. 


I.  LiA  Fail.— 
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Harp — com.  noun,  neut.,  sing.,  3rd,  nom,  to  'hangs.' 
/^— rel.  pro.,  neut.,  sing.,  3rd,  nom.  to  *  shed.' 
tf«f^-adv.  of  time,  mod.  *  shed.' 
through — prep.,    showing  relation  between    *  halls  '    and 

'shed.' 
TamV— prop,  noun,  neut.,  sing.,  poss.,  gov.  by  *  halls.' 
halls—com.  noun,  plur.,  neut.,  obj.,  gov.  by  'through.' 
i^0tf/— com.  noun,  neut.,  sing.,  obj.,  gov.  by  •  shed.' 
^— prep.,  showing  rel.  between  •  music '  and  *  soul.' 
trKnr---com.  noun,  neut.,  sing.,  obj.,  gov.  by  *of.' 
'^^— irr.  trans,  verb,  act.,  ind.,  past,  3rd,  sing.,  agreeing 

with  its  nom.  '  that,' 
ww—adv.  of  time,  modg.  'hangs.' 
han^s—\nez.  intrans,  verb,  act.,  ind.  pres.,  3rd,  sing.,  agree 

ing  with  its  nom.  '  harp.' 


as — adv.  of  deg,  modg.  'mute.' 

mutfi — adj.  of  qual.,  qual.  'harp.' 

€u — conj.,  cop.,  joining  'harp  now  hangs  '  and  'it  would 

hang.' 
i^^conj.,  cop.,  joining  'it  would  hang'  understood  and  'that 

soul  were  fled.' 
Mo/— distg.  adj.,  qual.  'soul.' 

j^m/— -com.  noun,  neut.  sing.,  3rd,  nom.  to  'were  fled.' 
were — irr.   intians.   verb,  aux.  to  'fled,'  indicating  pass. 

voice. 
Jled—^zsi  part,  of '  to  flee,'  referring  to  '  soul.' 
were  fled— in,  trans.,  pass.,  cond.,  past,  3rd,  sing.,  agreeing 

with  'soul.' 

2.  Rex. — From  each  of  two  stations,  east  and  west  of  each 
other,  the  altitude  of  a  balloon  is  observed  to  be  45%  and  its 
bearings  to  be  respectivelv  N.W.  and  N.E. :  if  the  stations  be  I 
mile  apart,  determine  the  height  of  the  balloon.  {Laches 
Elementary  Trigonometry,) 


iMiU 


In  the  triangle  ABC,  the  angles  CAB,  CBA  are  equal,  there 
fore  AC=BC  (I.  6.),  and  angle  ACB  is  a  right  angle.    (I.  32.) 

.-.  AC«  +  BC«=AB» 

2AC»=(i  mile)»=(528oft.)2=27,878,40osq.  ft. 

AC»=  i3>939»2oo  sq.  ft^ 

.-.  AC=  -v'i3,939,200  sq.  ft. =37 .^3 '5 ■••ft. 

.  *.  Distance  of  balloon  from  obt^ervers 

=  3733*5 -ft- 

3.  Nil  Desperandum. — See  answers  to  others.  EgatCs 
'  Exercises  on  Euclid '  may  be  included. 

4.  Preceptor.— The  Students'  (Hallam)  Constitutional 
History  of  England. 

5.  DUBITC— The  fact  that  you  are  '  not  a  P.-T.'  will  be  of  no 
advantage. 

6.  A.  J.  Wood  might  find  the  Civil  Service  Year-Book 
useful. 

7.  Czech. — The  'marks*  assigned  are  not  known.  Your 
writing  is  too  uncertain  to  gain  more  than  sixty  per  cent. 

8.  Mark  off  along  AR  a  part  AB  representing  the  force 
exerted  by  the  man  at  R,  and  along  AQ  a  part  AC  representing 
the  force  exerted  by  the  man  at  Q.  Through  B  draw  a  line 
parallel  to  AQ ;  through  C  draw  a  line  parallel  to  AR ;  let  D  be 
the  point  of  meeting  of  these  two  lines.  Join  AD.  ADJ[repre- 
sents  the  resultant  of  the  two  tensions  due  to  the  men.     It  there- 
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fore  represents  the  pressure  on  the  tree, 
mitted  along  AP. 

R 


This  pressure  is  trans- 


9.  Doubtful. — 


Kiadof 


Sentence.       isIaSittice.!  ^^~"-    Subject.    Predicate.  ;  Object. 


m—-  ^ 


He  is  listened {  Principal 
to]  more  Sentence. 


that  no  more 
[words]  most  say 

(0 
than    they    [are 

listened  to  much] 

(-0 

whom  3roath  and 
case  have  taught 
to  glose. 


Adj.  to 
*heMn.« 


In  rtL 


Adv.  sent,     than 
(manner) 
to« 


He        is  listened  1 

[10] 


that         must  say    ;no  more 

[words] 


they     [are  Intened 
10] 


Adj.  to    I  In  rel.      youth    have  Uught 


Ext.  of 
Pred. 


more 


[much] 


'they 'inf. 


and  ease! 


whom  to 
glose 


Ht — Pers.  pro.,  masc.,  sing.,  3rd,  nom.  to  *is  listened  to.* 
Mo/— Rel.  pron.,  agreeing  with  its  ant.  '  he,*  masc,  sing., 

3rd,  nom.  to  '  must  say.' 
iw — Adv.  ofdeg.,mod.  *more.' 
more — Adj.  of  number,  qual.  *  words '  und. 
must — Aux.  verb  to  '  say,*  indicating  pot.  mood. 
say — Irr.  trans,  verb,  act.,  inf.,  pres.,  gov.  by  'must.* 
must  say — Irr.  trans,  verb,  act.,  pot.,    pres.,   3rd,  sing., 

agreeing  with  its  nom.  '  that.* 
is — Aux.  verb  to  '  listened,*  indicating  passive  voice. 
l\st€nid—V9&\  part,  of  the  verb  *  to  listen,'  relg.  to  •  he.* 
is  listened  [to]--Prep.-verb,  reg.  trans.,  pass.,  ind.,  pres., 

3rd,  sing.,  agr.  with  its  nom.  'he.*    (See  note,) 
mcr^^-Adiy.  of  (quantity,  mod.  '  is  listened  to.' 
/^oM— >Cop.  conj.,  correlative  to  '  more,'  joining  the  sents. 

'  he  is  listened  [to]*  and  '  they  are  listened  [to].' 
ihty — Pers.  pron.,  com.,  plu.,  3rd,  nom.  to  •  arc  listened  to  * 

und. 
whom — Rel.  pron.,  com,,  plu.,  3rd,  obj.,  governed  by  '  have 

taught.' 
)outh — Abs.  noun,  neut.,  sine.,  3rd,  nom.  to  *  has  taught,' 

included  in  '  have  taught. 
and— Cop.  conj.,  joining  the  sents.  '  youth  has  taught '  and 

*  pleasure  has  taught.' 
pleasure — Abs.  noun,  neut.,  sing.,  3rd, nom.  to  '  has  taught,' 

included  in  'have  taught.' 
ha:ve — Aux.  verb  to  '  taught,'  indicating  perfect  tense. 
taught — Past  part,  of  '  to  teach,'  refg.  to  *  whom.' 
to — Particle,  indicating  inf.  mood. 
to  glose-^Keg.  int.  verb,  act.,  inf.,  pres.,  used  as  abs.  noun, 

neut.,  sing.,  3rd,  gov.  by  'have  taught.' 

^ote. — The  word  to  is  understood  after  is  listened,  and  */^' 
may  be  parsed  either  as  an  adverb,  or,  as  in  the  text,  making 
witn  is  listened  a  prep.>verb. 

10.  Bon  Soir. — (i)  The  solution  of  your  query  appeared  in 
our  issue  for  March,  1883.  (2)  Your  writing  is  pretty  good,  but 
it  is  rather  too  small. 

11.  Anxious. — Your  query  was  solved  in  our  issue  for  May, 
1882. 


12.  QuBSiTA. — You  will  find  the  solution  of  your  query  in 
our  issue  for  May,  1882. 

13.  Lake  Geneva.— Full  marks.^  A  round  hand  is  the 
best. 

14.  Resolute  Helmet.— Our  space  is  too  limited  to  accede 
to  your  request,  but  any  paiticulor  question  will  gladly  be  deah 
wiUi. 

15.  A  Subscriber  can  obtain  the  Civil  Service  Arithmetic, 
published  by  Crosby  and  Lockwood.  Mansfinfs  or  Fitch's  will 
explain  the  principles. 

16.  Subscriber  should  write  to  Dr.  J.  C.  Meredith,  Sec, 
Royal  University  of  Ireland,  Earlsford  Terrace,  Dublin. 

17.  W.  Tempest.— Your  P.  T.  most  fulfil  his  engagement 
according  to  the  agreement  (Schedule  lY).  See  ii  he  was 
apprenticed  for  the  lull  four  years. 

18.  FiDUS  Achates  will  find  his  query  answered  in  our  replies 
'  Emperor '  and  '  Cicero,'  page  90,  last  month.  Both  English 
subjects  should  be  prepared. 

19.  Nellie. — Almost  any  text-book  ;  but  learn  the  Afap  oi  tlie 
British  Isles.  Study  also  the  National  Society's  Manual,  '  The 
Science  and  Art  of  Teaching.' 

20.  Geography. — The  parallels  are  usually  arcs  of  concentric 
circles,  whose  common  centre  is  outside  the  Map,  M.  or  S.  The 
meridians  are  equidistant  on  the  same  parallels.  Get  A.  Gardner's 
'  How  to  draw  a  Map'  (Hughes).  Your  writing  is  good  in  promise. 

21.  B.A.— What  is  meant  by  saying  'Divisio  non  facial 
saltum '  ?  How  do  you  know  that  a  '  saltus '  has  not  been 
made? 

Draw  up  a  logical  scheme  of  divisions  so  as  to  indicate  the 
places  of  the  following :  AB,  Abc^  abCD,  oBC,  abcD  ;  «,  b,  c,d^ 
representing  privative  terms, 

(a)  In  descending  from  a  high  genus  to  a  species,  we  must 
avoid  a  sudden  leap  over  any  oi  the  subaltern  genera  in  the 
series.  ^  Each  of  the  dividing  members  must  come  directly  from 
the  division  of  its  own  proximate  genus.  This  is  expressed  by 
saying,  Div-isio  ne  fiat  per  saltum  vel  hiatum,  or,  Divisio  noD 
faciat  saltum.  The  ordinary  division  of  natural  objects  into 
animals,  vegetables,  and  minerals  is  faulty ;  these  are  not  co- 
ordinate :  one  step  has  been  omitted.  The  division  should  be 
into  organic  and  inorganic,  and  then  the  latter  into  vegetable 
and  animaL 

{l>)  We  should  know  there  had  not  been  a  saltus  if,  on  mak- 
ing a  table,  such  as  the  following,  each  term  appeared  in  its 
proper  place,  none  being  left  out. 

{c)  DI  VISUM. 


I 


A 

I 


a 

I 


AB 


Ab 


atS 

I 


atf 


aHC 


aBc 


AbC 


Abe 


abC 


abc 


atci) 


atfcd 


IF^D 


Arithmetic. 


tf^c2 


I.  T.  Alleston. — ^Two  dozen  of  port  and  16  bottles  of  sherry 
were  bought  for  two  equal  sums  of  money.  If  the  quantities  of 
the  wines  had  been  reversed,  the  sherry  would  have  cost  £^ 
more  than  the  port.  What  was  the  price  of  each  wine  pei 
bottle?    {Pupil  Teachers'  Examination.) 

16  bottles  of  sherry  cost  as  much  as  24       bottles  of  port, 
/.    I  bottle        „  „  U=» 

24  bottles       „  „  1x24=36 

.-.  (36  - 16)  bottles  of  port  cost  Cl% 
20  „  ,,         ,, 

/.  Price  of  a  bottle  of  port    =  ;£'3  -=-  20 = 3s. ; 

sherry  =?s.  x  ^  =45.  6d. 


9» 


91 


»» 


Note* — Perhaps  90  per  cenL 


2.  Pw. — A,  B,  and  C  are  partners ;  A  receives  \  profits  ; 
and  B  twice  as  much  as  C  ;  find  the  capital  of  C,  A's  income 
being  diminished  ;^40  by  a  fall  of  \  per  cent,  in  the  rate  of 
profit.     {Barnard  Smith,) 
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A's  capital  s  (  of  total  capital, 

Cs      „     =lof|sT(^ 
Total  capital =^40  x  5  x  200=^40,000 ; 
/.  Cs  capital =^  of  Ao,ooo=;f"§«* 
gjf  10,660  13s.  4d.  Ans* 

NeU.^HuxUy's  or  Lmvsen's,  See  advertisement  columns  of 
back  numbers. 

3.  Bran. — A  man  can  run  2^  miles  in  21  minutes,  and  a  boy 
can  nin  i^  miles  in  17  minutes;  find  the  ratio  of  their  speeds. 

Man's  rate  :  BoVs  rate  ::  ^  •  ?! 

::  5x17 ;  3x21, 
• '-  ofS :  63.  Ans. 

4.  Brutus. — How  many  6-Ib.  loaves  would  80  men  eat  in  50 
days,  if  40  women  ate  70  5-Ib.  loaves  in  6  days,  2  men  requiring 
as  much  as  3  women  ?    {^choiar, ) 

2  men  require  as  much  as  3         women, 
"80        „  „  3x40       „ 

=  120  women, 
women    women 
40  120 

lbs.  lbs. 

6       :       5 
days         days 
6       :      50     y 

^-ar        25    35 

^/J^x^xl!^  loaves 

i    3 
=  *V'*  loaves  =  I4S^  loaves.  Ans. 

5.  Brutus. — A  and  B  can  do  a  piece  of  work  in  10  hours,  B 
and  C  in  12,  and  A  and  C  in  15  hours ;  in  what  lime  could  they 
altogether  do  the  work,  and  in  what  time  could  C  do  it  alone  ? 
{Scholar.) 

A  and  B  can  do  the  work  in  10  hours, 


loaves 
*  \\  70  :  No.  required. 


BandC       „ 

i> 

12         „       , 

A  and  C       „ 

>t 

IS    »   ; 

.*.  A  and  B      ,, 

in  I  hour  iV 

of  the  work. 

B  and  C       „ 

>> 

A 

}* 

>)    « 

A  and  C       „ 

>> 

t^ 

11 

If    > 

.'.  2(A,B,andC)„ 

19 

-6+5+4 

>> 

60 

)i 

*^ 

>» 

«  i 

f> 

. '.  A,  B,  and  C  „ 

If 

1-5-2 

}» 

«  \ 

») 

• 

. '.  A,  B,  and  C  can  do  the  work  in  8  hours. 

Ans. 

C  can  do  in  i  hour  i  -  A  of  the  work 

40 

^*4V  »t  Jl         J 

. '.  C  can  do  the  work  in  40  hours.  Ans. 


>> 
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6.  Jack. — Give  the  exact  date  of  201,683  minutes  reckoned 
forward  from  March  4th,  at  6.50  p.m.     (Scholar, ) 

201,683  minutes =3361  hrs.  23  min. 

s  140  days  I  hr.  23  min. 
.  *.  Dates  140  days  I  hr.  23  min.  from  March  4ih,  6.50  p.m. 
=  140  days  from  March  4th,  8.13  p.m.  ; 

From  March    4th  to  March  31st  =  27  days 

„         „      31st  to  April    30th  s=  30    „ 

„     April  3  th  to  May      31st  =s  31     „ 

„     May    31st  to  June      30th  =  30    „* 

1 18  days 

(140  - 1 18)  days =22  days  ; 
.*.  Date  =s July  22nd,  at  8. 13  p.m.  Ans. 

,7*  ^'  T.— One  vessel  m  contains  a  mixture  of  27  gallons  of 
^<^iiK  and  II  of  spirits;  another  vessel  n  contains  a  mixture  of 
43  gallaos  of  wine  and  14  of  spirits.  Compare  the  strengths  of 
the  two  mixtures,  supposing  the  strength  of  spirits  to  be  three 
tunes  ihai  of  wine. 


Strength  of  mixture  in  m   :  Strength  of  mixture  in  n 
..    M  +  V   .  14+  V 


•  • 

11+27 

• 

14  +  43' 

■  • 

II  +  9 

• 

14  +  I4i 

•  « 

38 

57       ■ 

•  • 

•  • 

II 

• 

57' 

•  « 

\% 

• 

m 

•  • 

• 

— "  » 

57 

•  • 

•  • 

30 

• 
• 

a8i. 

•  • 

•  • 

90 

• 
• 

85. 

•  • 

•  • 

18 

• 
• 

17.    Ans. 

8.  A.  W.  H. — A  man  sells  a  horse,  at  a  loss,  for  40  guineas. 
Had  he  sold  it  for  50  guineas,  his  gain  would  have  been  three- 
fourths  of  his  former  loss.     Find  the  cost  price  of  the  horse. 

Loss  +  I  of  Loss  s  £s2  los.  -  jf  42, 

I  of  Loss  s  ;£'lO   106., 
.'.  Loss  s=  ;^I0  lOS.  X  \ 

=  <42+7 
=  /6. 


.  *.  Cost  price  of  horse  =  £^  +  £6 


Note. — We  believe  your  writing  will  obtain  the  full  percentage 
of  marks  at  both  examinations, 

9.  M.  R.  S. — A  contractor  agrees  to  sink  an  artesian  well  on 
the  following  sums:  £^  per  fathom  for  the  first  30  fathoms, 
(consisting  of  gravel  only),  £%$  per  fathom  through  the  sand, 
£20  per  lathom  throueh  the  clay,  etc.,  £2$  through  chalk.  He 
found  the  thickness  ofthe  chalk  to  be  equal  to  half  the  depth  of 
the  weU,  and  that  the  sand  beds  were  3  times  as  thick  as  the 
clay.  At  the  end  of  the  work  he  received  ;^2700  for  his  trouble. 
Find  depth  of  well. 

£2$  X  4  No.  of  fathoms  +  £zS  ^  i  (i  ^o.  of  fathoms  -  30) 
+  ;t20  X  i  (J  No.  of  fathoms  -  30)  +  ;f  5  x  30  =  ;f2700, 
£2$  X  ^  No.  of  fathoms  +  £is  ^  f  ^o.  of  fathoms 
-  jtf  35  X  1  of  30  +  ^20  X  J  No.  of  fathoms 

-  ;f  20  X  J  of  30  +  ;f  150  s=  ;t2700, 

(;f  V  +  £^V^  +  ^4)  ^  No.  of  fathoms 

-  £l^1k  -  ;f  150  +  £lSO  =  ;f2700, 
^  100  +  10$  +  20  ^  ^^  of  fathoms  =  ^^2700  +  £^%^\, 

£^^  X  No.  of  fathoms  =  ;f  3487i» 

No.  of  fathoms  =  £lifi7i  +  £^i^ 

31  4 


t 

s  124. 


X    -^-- 


Ut 


.  *.  Depth  of  well  =  ij^fathoms. 
Note, — Your  other  query  will  appear  next  month. 

la  H.  Bull. — A  tradesman  induces  customers  who  owe 
£l^  to  pay  ready  money,  on  a  promise  of  5  per  cent,  discount, 
who  otherwise  would  not  have  paid  for  6  months.  At  the  end 
of  6  months  he  had  received  £^^  I2s.  6d.  instead  of  £*Jl^ ; 
what  was  his  gain  per  cent.  ? 

IQ2\  :  750  : :   100  :  Present  worth  of  debts. 
2  2 


41     300 

I        £       £ 
41  328 


Gain  per  cent. 


30000 
8 

800 


1720 

430 

645 

301 

23607 

29tH  per  cent.  Ans. 
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20  words  or  under     
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32  words  and  under  64  words 
For  every  additional  10  words 


s.  d. 

3  o 

4  o 

5  o 

I  o 


Teachers  Advertising  for  Situations. 


20  words  or  under    

For  every  additional  10  words 


For  an  ordinary  ps^e 

For  page  facing  matter  

For  2nd  page  of  wrapper       

For  3rd  page  of  wrapper        

For  the  page  opposite  the  3rd  page  of 
wrapper        ...        ...        ••.        ••• 

For  the  4th  (back)  page  of  wrapper  ... 


s.    d. 
...     I    o 

...    o    6 

4  guineas. 

5  guineas. 
5  guineas. 
5  guineas. 

5  guineas. 

6  guineas. 
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Magnetism  and  Electricity,  Part  II.  (Elemen- 
tary Text  Books.)  Botany,  Part  III.,  and 
Principles  of  Agriculture,  Book  III.  (Com- 
prehensive School  Series.)  London :  Blackie  and 
Son. 

In  schools  and  places  where  they  teach,  a  moot  ques- 
tion is  sdways  upturning  as  to  whether  the  best  teachers 
siiould  have  charge  of  the  younger  or  of  the  elder  stud- 
ents. By  many,  the  decision  is  made  in  favour  of  the 
juveniles.  Their  instruction  seems  to  be  a  task  at  once 
the  most  difficult  and  the  most  important.  Supposing 
that  two  teachers  could  be  found  exactly  equal  in  Know- 
ledge and  in  ability  to  impart  knowledge — ^a  discovery  as 
unukely  as  that  of  the  two  identical  grass-blades  of  our 
childhood  search — ^we  are  not  sure  that  the  more  result- 
fill  work  would  not  follow  from  the  labour  of  one  of  them 
as  expended  on  voung  thinkers,  than  from  that  of  Uie 
other  upon  '  children  of  a  larger  growth.' 

Whatever  doubt  may  exist  as  to  this  position  in  regard 
to  oral  teaching,  none  is  possible,  we  conceive,  upon  the 
important  question  as  to  who  should  write  our  elementary 
text-books.  The  works  upon  science  or  literature  or  art, 
adopting  our  customary  artificial  distinctions,  that  are  to 
guide  the  first  steps  of  young  minds  along  the  pleasant 
paths  should  be  written  only  by  those  who  have  the  sub- 
ject with  which  they  deal  at  their  fingers'  ends.  Unfortu- 
nately in  too  many  cases  the  authors  seem  rather  to  keep 
their  subject  at  arm's  length.  They  write  elementary 
text-books  upon  matters  their  knowledge  of  which  is  like 
the  text-books.  This  is  not  always  the  case.  Thus  the 
excellent  series  of  Science  Primers  issued  by  Messrs. 
Macmillan,  the  list  of  whose  authors  includes  such  names 
as  Foster,  Geikie,  Hooker,  Roscoe,  is,  as  such  a  series 
should  be,  a  set  of  works  by  masters  of  the  several  sub- 
jects. But,  far  too  generally,  the  introductory  books  are 
of  such  a  nature  as  to  give  maccurate  impressions  at  the 
most  impressionable  time.  And  to  this  censure  the  three 
booklets  that  we  have  received  from  Messrs.  Blackie  are 
open. 

The  best  of  the  three  is  that  on  Magnetism  and  Elec- 
tricity.   Truly,  it    starts  with   the    unfortunate   phrase, 


'  Electricity  is  a  force,'  and  places  this  misleading  state- 
ment in  the  '  bad  eminence '  of  italics.  In  the  same  first 
paragraph  we  have  also  such  a  loose  expression  as, 
'  Their  name  for  amber, "  electron"  was  given  to  this  force.' 
Of  course,  electricity  is  a  mode  of  motion,  and  its  name 
is  only  derived  from  elektron.  Two  electricities  are  also 
mentioned,  and  the  student  is  informed  that  b^  the  elec- 
troscope he  can  *see  the  presence  of  electricity' — an 
operation  closely  allied  to  'seeing  the  wind.'  The 
only  other  regrettable  point  in  the  little  work  is 
the  explanation  of  thunaer  (p.  90),  as  only  due  to  the 
echoing  of  sound  from  clouds  and  mountains.  The  im- 
portant fact  that  the  rolling  of  thunder  is  at  least  in  part 
explicable  by  the  ear  receiving  as  a  succession  of  sounds 
the  results  of  concussions  at  various  distances.  The 
concus^ons  are  like  the  lightning-flash,  their  cause,  prac- 
tically instantaneous.  The  sounds,  their  consequence, 
reach  tiie  auditor  one  after  the  other  because  of  the 
slow  comparative  speed  at  which  sound  travels.  We 
think  it  is  also  matter  for  regret  that  the  Holtz  machine 
is  not  even  mentioned.  But,  for  the  rest,  the  work  is  well 
done.  The  writer  is  evidently  both  a  practical  electrician 
and  a  practical  teacher.  The  experiments  are  carefiilly 
chosen,  carefully  described,  and,  best  of  all,  carefully 
gradated ;  that  is,  they  follow  one  upon  the  other  in  a 
succession  well  arranged  in  an  ascending  order  of  diffi- 
culty, and  leading  the  mind  of  the  learner  by  steps  that 
are  never  too  long,  or  necessary  to  be  retraced.  The 
systematic  arrangement  of  the  whole  work,  and  the  judi- 
cious use  therein  of  capitals,  italics,  letters,  and  numbers, 
mark  the  practical  teacher. 

The  second  and  third  of  the  books  under  consideration 
belong  to  the  Comprehensive  School  Series.  The  one  on 
botany  is  clearly  written.  Every  one  can  understand 
what  the  author  wants  to  say.  Unhappily,  much  that 
he  says  is  inaccurate,  and  more  is  unfortunate.  It  is  un- 
fortunate that  the  old  word  *  pistil '  is  still  used.  Gynae- 
cium,  though  longer,  is  so  much  more  meaningful  Pistil, 
as  a  botanical  term,  is  exploded.  The  Samara  fruit  is 
denoted  by  its  old-fashioned  and  not  very  intelligible 
synonym  of  'key.'  The  misleading  names,  * exogcn 'auid 
*  endogen '  are  also  retained.  As  an  interesting  transition 
case  between  the  merely  unfortunate  and  the  actually 
inaccurate,  we  note  the  treatment  of  the  perisperm  of  the 
seed  on  page  123.    Not  only  is  the  old  and  bad  name 
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'albumen'  used,  but  the  student  is  misled  to  believe  that 
the  reserve-material  within  plant-seeds  is  identical  with 
the  white  of  ^gg.    More  or  less  important  errors  are  the 
partial  blunder  in  the  first  two  pages  in  regard  to  the  in- 
ferior and  superior  ovary,  the  aefinition  of  a  carpel  as  if 
it  only  consisted  of  the  ovary  region,  and  not  also  of 
style  and  stigma ;  the  definition  of  the  three  layers  of  a 
plom-firait  (epi-meso-endo-carp)  from  carpel  rather  than 
ra/n-ff  (karpos)=:  fruit ;  the  omission  of  the  tegmen  as  a 
coat  of  die  seed ;  and  the  statement  that  conifers  are 
polycotyledonous.    Surely  a  writer  on  botany  for  begin- 
ners shotdd  know  that  the  conifers  have,  like  the  rest  of 
the  dicotyledones  only  two  cotyledons  or  embryo-leaves, 
although  each  of  the  two  divides  after  a  time.    The  com- 
ments of  the  German  school  of  botanists  on  the  explana- 
tion of  the  apple  as  a  fruit  with  a  calyx-tube  conjoined 
would  also  be  worth  hearing.    But  it  is  when  our  in- 
structor of  the  young  aspires  to  give  information  as  to 
cryptogams  that  he  is  at  his  wildest  and  his  worst  in  the 
matter  of  blunders.    The  sub-kingdom  cryptogamia  be- 
comes, with  him  as  guide,  a  class  (p.  132).    Fungi  are  a 
£unily.    The  exceedingly  bad  name  'acotyledons'  is  used. 
Terns  are  the  highest  order  or  family  of  the  flowerless 
plants.'    Not  only  does  this  sentence  make  by  implica- 
tion an  order  and  a  femily  equivalent,  whilst  it  treats  of  a 
group//^(f  J,  which  is  neither  an  order  nor  a  family,  but  it 
contains  a  most  inaccurate  statement.    Two  d^es  at 
least,  the  club-mosses  and  the   rhizocarps,  are  higher 
cryptogams  than  the  ferns.    With  the  other  end  of  the 
subh-kingdom  the  author  is  equally  at  fault.    'Lichens 
are  the  lowest  form  of  vegetable  life.'    Not  a  word  is  said 
as  to  Schwendener's  demonstration  that  lichens  are  not  a 
class  per  se,  and  are  only  fungi,  parasitic  on  algae.    And 
even  passing   over  this,  lichens  are  by  no  means  Uie 
*  lowest  form  of  vegetable  life.'    Torula  and  protococcus, 
with  their  allies,  are  in  evidence  against  this  idea.    How 
little  the  author  is  qualified  to  deal  with  his  subject  may 
be  gathered  from  two  contradictory  passages  within  halr- 
ardozen  pages  one  of  the  other  : — '  The  flowerless  plants 
are  entirely  destitute  of  stamens  and  pistil,  or  of  any 
organs  which  might  correspond  to  them.  ....  The  cells 
are  not  all  alike.    They  are  of  two  kinds,  one  sort  being 
round,  the  other  long  or  spindle-shaped.    They  are  the 
actual  flowers  of  this  microscopic  plant,  or,  at  aJl  events, 
they  do  the  -work  which  flowers  accomplish  in  the  flower- 
ing plants.     The  long,  spindle-shaped  cells  represent  the 
females,  and  the  rounded  cells  the  male  or  staminate 
flowers.    From  the  striking  resemblance  existing  between 
these  round  cells  and  the  anthers  of  flowers  they  have 
been  called  antheridia.    The  long  spindle-shaped  cells 
arc  like  the  ovary  of  the  pistillate  fiower,  for  they  contain 
a  sort  of  germ.'    The  only  words  of  unqualified  praise 
that  we  can  give  are  for  the  good  diagrams,  the  practical 
method  adopted  in  the  teaching,  and  especially  for  a  very 
clear  account  of  the  difference  between  a  monocotyle- 
donous  and  a  dicotyledonous  seed  (p.  118). 

Elementary  Text-Book  of  Physics.      By.  J, 

D.  Everett  London  :  Blackie  and  Sons. 
With  what  a  sense  of  relief  we  turn  from  the  three  little 
books  of  which  we  are  bound  to  speak  thus  strongly,  to 
another  issued  by  the  same  publishers.  The  copy  for- 
warded us  is  one  of  the  second  edition.  The  first  edition 
has  been  the  delight  of  physical  teachers  and  students  for 
the  last  two  or  tli^e  years.  The  volume,  of  316  pages, 
is  the  very  model  of  a  text-book  in  elementary  science. 
The  clearness  of  its  print  and  the  excellence  of  its  dia- 
grams are  the  least  important  points,  notable  as  they  are 
in  themselves.  The  clearness  of  thought  and  the  excel- 
lence of  method  far  out-weigh  these  companion  virtues. 
Here  is  a  writer  completely  master  of  his  subject  His 
mastery  of  all  the  intricacies  and  all  the  generalisations 
of  every  branch  of  Physics  fits  him  for  dealing  with  the 
rudiments  of  the  subject  It  seems  almost  an  imperti- 
nence to  say,  that  there  is  not  a  blunder  from  one  end  of 
the  book  to  the  other.  Not  only  are  all  facts  and 
I»inciples  i^iven  with  scrupulous  accuracy ;  they  are 
given  also  m  the  clearest  language.    More  than  that 


Only  those  who  have  had  some  practical  experience  of 
teaching  will  fully  understand  the  remarkable  skill  with 
which  Professor  Everett  has  taken  exactly  the  right  facts 
and  principles  out  of  the  many  from  which  he  had  to 
choose.  It  is  the  rarest  skill,  this— to  select  firom  the 
vast  storehouse  of  truths  mechanical,  thermal,  electrical, 
precisely  those  that  are  the  best,  the  most  essential  for 
the  begiimer,  as  giving  a  firm  foundation  for  his  scien- 
tific feet  It  is  a  skill  that  may  grow.  For  the  difference 
between  the  first  and  second  editions  of  Professor  Everett's 
book  is  the  outcome  of  an  advance  in  the  author's  power 
of  teaching.  He  has  advantageously  omitted  certain 
paragraphs  of  over  difficulty,  and  especially  all  that  has  to 
do  with  '  absolute  units.'  In  this  he  has  shown  a  wisdom 
that  is  not,  we  tl^nl^  exactly  paralleled  in  the  greater 
extent  to  which  British  units  have  been  employed.  If 
the  teachers  of  science  themselves  give  way  in  the  con- 
test between  the  sensible  metric  system  and  the  sense- 
less English  measures,  the  victory  of  the  rational  system 
will  be  long  delayed.  The  same  blunder  as  that  made 
by  Professor  Everett  is  committed  by  the  examiners^  of 
the  Science  and  Art  Department  in  Theoretical  Mechanics. 
All  the  questions  given  by  them  in  the  elementary  stage 
are  most  unfortuxuitely  in  terms  of  pounds,  feet,  pints,  and 
so  forth.  When  once,  with  due  and  timely  notice,  the  De- 
partment brings  about  a  change  in  this  matter,  and  Science 
and  Art  students  know  that  they  must  learn  the  metric 
system  in  place  of  our  barbarous  'tables,'  and  when 
such  writers  as  Professor  Everett  refuse  to  have  any 
pandering  with  the  evil  set  of  English  measurements, 
the  day  for  the  consistent  use  of  the  decimal  system 
in  all  scientific  calculations  will  be  at  hand.  That  day 
will  be  the  precursor,  probably,  of  the  introduction  of  the 
same  simple  system  into  ordinary  usage  in  ordinary  life. 
Quitting  this  point,  on  which  we  are,  to  some  extent,  at 
issue  with  our  author,  we  may  end  by  saying,  that  of  all 
the  elementary  treatises  we  have  seen  on  Physics,  not 
even  excepting  the  excellent  work  of  Balfour  Stewart,  this 
is  by  far  tne  htsX,  It  is  at  once  the  most  complete  and 
the  most  thorough.    It  is  really  a  beautiful  book 

Elementary  Lessons  in  the  Principles  of 
Agriculture.  By  W.  J.  Harrison,  F.G.S. 
Second  Stage.    London  :  T.  Nelson  and  Sons. 

Some  months  a^o  we  favourably  reviewed  the  corre- 
sponding part  of  this  work  for  the  first  stage,  and  we  are 
glad  to  see  that  the  second  is  equally  creditable  to  both 
author  and  publishers.  The  book  is  clearly  printed  and 
weU  illustrated.  Its  matter  is  well  arranged  and  most 
readable.  It  forms  a  capital  elementary,  and  yet  prac- 
tical, introduction  to  the  science  of  agriculture. 

The  chemical  and  botanical  points  which  are  insepar^ 
ably  involved  in  the  science  of  aji:riculture  are  clearly 
stated.  In  the  former,  without  the  aid  of  eauations, 
chemical  interchanges  are  neatly  arranged  in'a  aiagram- 
matic  form.  Throughout  the  book  we  are  glad  to  see  a 
frequent  recourse  to  simple  experiments  illustrative  of 
the  points  raised. 

Works  on  the  Letter-Note  Method  : — 

The  Elementary  Singing-Master.  By 
David  Colville.  London :  F.  Pitman. 
The  Letter-Note  method  of  teaching  Music  combines 
the  Solfa  and  Staff  notations.  The  music  is  printed  in 
Staff  notation  symbols,  while  the  first  letter  of  the  Solfa 
name  is  printed  above  each  note,  and  the  great  principle 
of  the  '  movable  DOH^  is  recognised  as  the  basis  of  the 
system.  As  an  f////xrf^^  notation,  the  Letter-Note  method 
is  perhaps  rather  cumbrous  to  become  generally  used,  but 
for  practical  teaching  purposes  it  may  be  made  very 
valuable,  and  we  heartily  wish  it  every  success. 

Letter-Note  School  Music.  By  D.  Colville. 

J.  Adley  and  Co.,  Cornwall  Road.  London  : 

F.  Pitman. 

Exercises,  songs,  duets,  trios,  etc.,  forming  the  second 

part  of  the  Elementary  Singing-Master,  and  published 


146 


THE  PRACTICAL   TEACHER. 


[May,  1884. 


separately  in  three  parts.  These  books  are  supplied  to 
Government  Schools  at  an  exceptionally  cheap  rate,  and 
are  almost  indispensable  where  the  Letter-Note  system 
is  adopted.  The  pieces  are  easy,  attractive,  and  well- 
select^. 

The  Lretter-Note  Vocalist.  Edited  by  John 
Adley.     London  :  F.  Pitman. 

A  selection  of  well-known  and  popiilar  compositions 
arranged  as  duets  and  trios.  They  are  well  printed  on 
good  paper,  and  published  separately  with  pianoforte 
accompaniments. 

♦^^*  Many  Reviews  are  unavoidably  held  over. 


Blaclde  and  Son- 
Elementary  Perspective  Drawing.     Parts  III.  and  IV.     By 

S.  J.  Cartlidge. 
Geographical  Readers.     Nos.  3  and  7. 
Shakspcre's  *  Merchant  of  Venice,'  with  Notes. 
She  Stoops  to  Conquer.     Goldsmith. 
Poynter^s  South  Kensington  Drawing  Books.    Nos.  i,  2,  3, 

and  4. 
Blackie's  Home  Lesson  Book  to  Historical  Reader,  Book  III. 

Boffue  (David)— 

Ine  House  of  Lords.    An  Address  by  Sir  J.  Bennett. 

Bums  and  Oates— 

Poetical  Recitations  for  Standards  I.  to  VII. 

Chambers  (W.  and  R)— 

Course  of  Arithmetic.   Standards  I.  and  II.  By  T.  B.  EUery, 

M.C.P. 
Answers  to  Course  of  Arithmetic.     Standards  I.  and  II.     By 
T.  B.  EUeiy,  M.C.P. 

OroBl^  Lockwood  and  Co.— 

The  Portuguese  Dictionary.     By  A.  Elwes. 

Heywood  (John)— 

A  Junior  History  of  England.     By  R.  S,  Pringle. 
John  Heywood's  Paragon  Arithmetical  Examination  Papers. 
Standards  I.  to  VII.     By  J.  S.  Horn. 


The  Paragon  Reader.     No.  4. 
Analpis  of  the  Book  of  Joshua. 

Gardiner's  Explanatory  Geography.     Part  11.,  for  Standard 
UL 

Hodder  and  Stouffhton— 

Oliver  Cromwell.    By  Paxton  Hood. 

LiettflL  Son.  and  Oo. — 

Thelloasehold  Magazine.     Part  XIV.— -April. 

Loxunnana  and  Oo.— 

A  Short  Table  of  the  principal  Events  and  Dates  in  the  Roman 

and  Greek  History.    By  Rev.  H.  P.  O.  Smith,  M.A. 
Prairie  Pictures.    By  J.  C  Grant. 
Shakespeare's  King  John. 
Jones's  Text-Book  of  Analysis  of  Sentences. 

Murby  (T.)— 
Wormell's  Lectures  on  Heat 
The  Principles  of  Hygiene.    By  A.  Carey. 
Murby's  Imperial  Copy-Book.    No.  12. 

National  Society  (The)— 
Notes  of  Grammar  Lessons. 

Kelson  (T.)  and  Sons- 
Elementary  Mechanics.     Second  Year's  Course.    By  W.  J. 

Harrison,  F.G.S. 
Principles  of  Agriculture.   Second  Stage.  By  W.  J.  Harrison, 

F.G.S. 
The  Royal  Story  Books  of  English  History.     Standard  III. 
The  New  Ro^  Reader.    No.  IV. 

Partridge  and  Ck>.— 

John  Wicliffe.    By  D.  J.  Deane. 

Sampson  Low  and  Oo.— 

Spiers'  French  Dictionary.    Vols.  I.  and  II. 

Simpkin,  Marshall,  and  Ck>.— 

An  Introduction  to  Chemical  Analysis.    By  A.  Barker,  M.\. 
A  Practical  Guide  to  German  Conversation.     Parts  I.  and  11. 
By  Karl  Gengnagel,  Ph.D. 

Smith  (Walter)- 

The  Student's  Proper  Psalms.    With  Notes.     By  the  Rev. 
G.  W.  Wall,  M.A. 

Smith.  Bldei%  and  Co.— 

The  Comhill  Magazine,  No.  10,  for  April. 

Ward.  liook.  and  Oo.— 

The  Universal  Instructor.     Part  XLII. — April. 
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THE    COMBINATION    TELESCOPE. 

WE  bave  much  pleasure  in  again  offering  our  Combination  Telescope  to  the  pnhUe  at  our  fonn«r  low  prices.  The  immense  lavoar  with  which 
they  have  teen  received,  there  being  over  5000  8OI1D  IN  FOUB  MONTHS,  Induces  us  at  present  to  continue  our  old  tariff  to  every  part. 
These  Telescopes  have  now  been  exported  bv  us  and  are  ezten^vely  used  in  India,  Ceylon,  Africa,  New  Zealand,  China,  Japan,  America,  Canada. 
Sandwich  Islands,  Janudca,  Newfoundland,  Kova  Scotia,  etc.,  and  are  much  valued  by  OlBcers  in  the  Army  and  Navy,  etc.,  where  great  power  and 
cleamees  is  required.  Till  we  brought  out  these  InslramentA  no  Astronomical  Telescopes  could  be  purchased  under  £2  to  £6.  Bach  Teleaoope  is 
made  of  brass,  with  black  morocco  body,  and  is  exquisitely  finished  In  every  part,  has  nx  lenses  of  such  remarkable  clearness  of  definition  that  |t 
will  distinguish  hills  at  35  miles,  (lags  at  20  miles,  windows  at  10,  and  time  by  a  church  dock  at  4  and  5  miles  distant.  In  addition  to  this  therr  is 
a  separate  powerful  astronomical  eyepiece,  which  can  be  attached,  and  will  thus  enable  the  owner  to  examine  the  stars,  Jupiter  with  bis  four  mooos. 
and,  by  adding  the  sun-glass  and  cap  also  supplied,  the  spots  of  the  sun.  In  fine  and  clear  weather  the  astronomical  ^epiece  noay  be  used  instesit 
of  the  day  power  for  ordinary  purposes,  thus  giving  this  further  power,  as,  while  the  day  eyepiece  magnifies  146  times  superficial,  the  astronomicji 
one  magnifies  344  times.  The  Telescope  is  maide  with  three  brass  drawers,  shuts  from  17  to  6  inches,  and,  with  the  extra  parts,  will  be  sent  carria((<> 
free  for  las.  6d.  Larger  size,  opening  to  24  inches,  closing  to  S^,  obiect  glass  16  lines,  giving  much  more  extended  view,  far  clearer  and  longer  deftoi 
tion,  and  also  less  trying  to  the  eyes,  astronomical  eyepiece  also  hsif  as  large  again,  and  much  greater  power,  price  22s.  6d.,  carriage  free ;  or  No.  3 
slae,  having  19-line  object  glass,  shutting  to  10  Inches,  opening  to  27  inches,  an  intensely  powerful  glass,  specially  recommended,  being  a  new  3»e 
just  made  in  answer  to  many  requests,  price  29s.  carriage  free.  Carriage  to  India  2s.  extra,  to  all  other  parts  6s.,  except  on  No.  3  size,  which  is  ^v 
extra.       All  orders  to  be  accompanied  by  Coupon,  and  sent  within  28  days,  except  from  abroad. 

Superior  Table  Stands,  with  hoilsontal  and  vertical  motion,  secured  by  brass  screws,  with  straps,  etc. ;  very  compact  and  strong,  10s.  6d.  each. 
Common  light  stands,  3s.  6d.  each. 

E.  THEOBALD. 

reZeseope  linker  (0  tht  Canadian  Government^ 

Pot  land  House,  opposite  the  Station,  Gh'eenwlolu 

L.ONDON.  as. 


Afay.-PRACTICAL  TEACHER.— Vay. 

Entitles  holder  to  one  Combination  Telescope  at  price  adver- 
tised above.  (Signed)       E.  TJm>BALD. 
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SCtlUi^STlC 
MUSICAL  INSTRUMENT.CO. 

ti  npF4  naebKi,  lekegl  bud  nmbMA  »«  •Aoal 
bHt<n  *ttk  AWT  kind  g<  Mwdcal  tnstnuunt  &«m  AVT 


■Om  U  beu  Id*  ikad*  VTtM  (w  Cub,  or  kr  >Mi  tiMkUMUa 


' «« km  »« tad  |4Mlr  eritei  k n  A*  piuo;  «kd  I  oa  w M TW 
Ih  ibt  nd  «•  an  pltutd  wiili  il,  ud  luw  i»mIt  I  u  cbU(*d  ut  tub 
■ma^MM  laiuoiiHUM  —  torn        ou, 

JitMDQhmllwa  boili  lor  woi (od  Koch,  ud  ihu  n  «  ■  1=7  iiiHp 
/-Itn  T.  W.  Saun,  IL^  HJ$J.  Jtr  Tr*i-tmt  Cilbf  M 

b  tan  tHB  nohvd  IniB  ■!!  puti  rf  Oa 


THE  ONLY  ADDSKSS  IS 

3t;03BHIT  CRESOENT,  OAUDEX  KOIft 
LOMPQg.  H.W. 


MURBY'S   IMPERIAL   COPY  BOOKS. 


I  ■EICELLEST.'  I  |  ' CSESCELLED.'  | 

tint  wpmir'C^  Books  are  rwlffly  flnillBg  their  *»j  lata  »U 


DMd  bf  Uw  Head  Candldite  «t  tbt  BohoUnblp  IztmliuUciii,  1B83. 

TEXTBOOK  OF  XUSICiL  THEORY  FOB  PUPIL  TMCHEBS. 

BY  JOHN   TAYLOR, 

OrtmMH  H.U.  CHafl  Kryml,  Kiiui»tt*m,  Amlktr^lit '  MuUtiau 

Sintaig  Mitliod.' 
Tbii  coaplcM  thouch  cohcIk  muual.mecliBianPii^Tcachn'rKiain- 
mcnu.foinilhcimlialdlvU^oiiDf 'TlxStiulcBti'TtiilBaaliorilH  SdcDcr 
of  Untie'— (A*  itftjence  "oik  npon  onic  offid»Uy  lanctiomd  hj  the 
LoDdoo  Scbool  Bowd.    Ciowd  Iro,  doUi.    u. 


id  book.'-Zi« 


VorU. 


jc  Ckn  be  leuDcd  frr 


■IfthaKieii«ofm' 

LoBdon  r  G.  Puiuf  ft  Son,  31  »™l  as,  Fi«t  Sonl,  E.C.  i  and  Liiopool, 

'  Another  important  coniribation  to  the  sum  total  of 
human  happiness. '—7X/  Obiat  Times. 

THENEWINYEHTIONINPENS. 

special  contrivance  (pat*ntid)for  holing  largt  supply 

'  They  gliiie  like  an  express  train.' 
THE    SCOTCH    EXPRESS. 


'  Twin  kings  of  c»!icraphy.' — T/u  Bailie. 
AlStt    THE    FLVIMe    SCOTCHnA^. 

61  ft  Is.  per  Box,  al  iil  Statlooers',    Specimen  Box, 
wltb  ftll  the  Unds,  by  Post,  Is.  Id. 

PlUalHa:   Machivih  ft  Cahmow,  Ptnmakm  10  H.M.  Gownnitnl 
Oftcet,>j,  Blah  Strdt,  EniNikiiicH  (E»i»bli»hwl  1/70.) 


Making  Id  ^I  h 


Hand  uid  Braall. 
"■  'iblnaBind. 


"tft-FiiSi 


JOHN    WICLIFFE, 

THE  HORNING  STAR  OF  THE  RiFOnUAVON. 

Bv  DAVID  J.  DEANE, 

AchDi  of  '  MactiD  Luihet,  ihe  Reformer.'  Wiih  S  Ulusiiaiions. 

Cloth  pll,  IS. 


Hubert   Bllerdale.      A  Tale  of  the  Days  of 

WicLiFFE,      By   \V.   Oak   Rhind.      With   Illustrations. 
ClBih,  IS.  6d.     _^____^_^„ 

Martin  Luther,  the  Reformer.     Written  in  a 

popular  style  for  the  Voune.     Many  lllustiatior.s.    Crown 


Paper,  gd.  ;  cloth  gill,  ) 


London  :  S.  W.  PAftTRlDdE  4  CO.,  9,  Patemoslc 


Row. 


Tuition  by   Correspondence. 

Cemificate.— The  preparation  established  in  1S71  is 
available  as  usual.  The  following  are  the  fees  charged  for 
forttspondence  twice  a  week  :—  Per  quarter.      Uy  results. 

Masters:  First  Year 15s-         -        ^^ 

..         Second  Year    21s.         ...        .£5 

Misticssu:  First  Year    los.         ■■-         i£i 

„  Second  Year IS*-        ■■■        *3 

Pcpils  who  prefer  the  quarterly  arrangement  remit  ihe  fee  at 
ilie  end  of  the  quarter.  Those  who  select  '  Payment  by  Results ' 
uenot  required  to  part  with  any  money  for  Tuition  until  a  pass 
It  rtcordcd  ;  and.  if  the  pupil  is  unsuccessful  after  two  attempts, 
tb(  agieetoent  will  be  cancelled  without  payment. 

Matkicui-vtion  (Esublished  1871),  Science,  Drawing, 
Sdialiiship.  A.C.P.,  Civil  Service,  Diocesan,  Shotihand, 
Mciicsl,  Medical,  L^,  P.T.  Papers,  and  other  branches  as 
a^icnised.    Na  payment  uuleii  meieii/ul. 

Address,  Mr,  James  jE.NNiiics,  Tuition  by  Correspondence 
O&x,  Deptfotd,  London. 


GILL'S   SCIENCE   SERIES. 

Students  preparing  for  the  May  Examination*  in  Science 
•ubjecta  XKIV.  and  XXV.,  should  at  onoe  read— 

JOBSOn'S  'AGBICULTDBE;  Elementary  Stage     ..  U  Cd. 

Pilley'S  '  AGRICHLTDRE;  Advanoed  stage  . .  aa.  6d. 

PlUey'S    'fllGIKHE,'  ^  either  stage        ..  ..   la.6d. 


!,'  By  Br.  Kewsbolms.  specially  pr^ 

p«i«d  for  Adyanced  Stage  and  Honours       . .  '1 
Georob  Giu.  amb  Sons,  Warwick  Lamb. 


HARMONIUMS.  AMERICAN  0RQAN8,  PIANOFORTES. 
J.    4M>OPER    A     CO» 

SCHOLASTIC    MUSICAL    INSTRUMENT    MANUFACTURERS, 

70.  Btepperton  Boad,  Kew  Horth  Boad,  liUngton,  lAodcm  H. 

Works:  feabody  Yard,  Essex  Boad. 

Bout  HlKxal  or 

THE  '  CBOIISTEB '  OBGU 


ST  heard  anjtlilDs  like  It 

price.' 

ytMtt"  deierrei  to  be 

■  It  il  a  i^endid  organ  in   sverj 

■j[drnlrabij  iwHt  In  tone,   and 
highlj  flnlibed  In  appeaianoe.' 
BEG  TESTIKONIALS. 
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BANKRUPT  STOCK.' 


G.  B.  HIAWBS, 

SCHOOL  DESK  MANUFACTURER, 

Having  purchased  the  Entire  Stock  of  Iron  Standards 

manufactured  by 

JOHK   GLEITDENNnra, 

Late  of  Chalk  Hill  Wotks,  bsding  nnda  the  nunc  <£. 

COLMAN   d   eiENDENNlNQ, 

IS  NOW  OFFERING  THE  CELEBRATED 

NORWICH    DESKS 

AT  GREATLY  REDUCED  PRICES. 


Fm  particnlui  ipp^  to  the  above,  at 
OR 

DUKE'S   PALACE   WORKS. 

NOBWIOH. 

Maker  to  the  Birmingham  School  Board. 


■  In  which  to  Imi 
ill  lul  for  : 


bolllnit   point  In 


njMQ  water  in  2  MIFWrEB.  |  , 
•Uted  (Dog  H»lr  HraihJ,  Prloe  IK  1  J 
„      (BudgerBnuh)  ,,.  (     fi 

UU41,  ditto.  (Dgnvad  ud  fitted  I  "    if*- fPoitliw. 

BTATIOHIHT  LSO  TANCT  GOODS    CTADC 

89  ud  S7,  Plket  Bthxkt.  Lokdoi.  olUnb. 

ScM  Boob,  Statjoneiy,  an^  Apparatm. 

THOUAS  UUHIE,  31,  Paternoster  Row, 

Agntfir  Ut  Samtt  am4  .Art  Dipartiiuatbf  mppeutmmt, 

LAURIE'S  ARMY  SCHOOL  DESK, 

The  only  conTertible  Desk  ever  adopted  bjr  the  Wai  Office. 


s  CAtJUACB  PAin 


KINDER-GARTEN  SCHOOLS. 


HALL'S  ILLUSTSATED  FRENCH  TOT  BOOK 

With  100  Bngra-Tin^,  Is.  and  Is.  4d. 

'_  A  valuable  stepping- stone  to  the  itndr  of  French  by  Kngtirti 
children.' — Daily  CkronicU. 


BATEHAN,  26,  Paternoster  Sq.,  E.G. 


TbE  Bvikmlu 


iiETcU  ill^r^  « 


rduiE  to  U»  loml  [nctk*  if  aha  ! 
I  chuged  for  kflcpmc  AccamtL 

,  __d(po«iU  Thn*pcrc(nt.lntaaL 

Thfl    Bank  ondcrtHkea  for  iU  CdBOBKI^   fnt  of  chuft,  tht  Cfeltodf  of 

Dtedi,  Wriimgi,  UK)  ailicrS«itiiii«uid  V>lDibla;tboGollcaioaDf&lIi  i 

of  Eichuge,  lJivideBdt,widCeiipooi;  widihepiuthucuHlBlcsfSucki 

--' Shirei.        LcnctiofOcditukd  OrcBUrNotetBaud. 

punpblet,  with  foil  puticaUn,  on  uipUciLiion. 

■tcJ,  igSn. FRANCIS  RAVKNSCROFT.  Vitnn. 


H° 


ttaotloFav.    Apply  utheOSceofttic  BiwcaicK  Buiujuia  Scam, 

HOW  TO  PURCHASE  A  PLOT  OF  LAND  FOR  1 
FIVS  SHILLINGS  PER  UONTH,  with  imincdiiu  pgHWB, 


.   Apply  U  tha  Otto  of  iha  Bait 


Ima  or  Gard ,  _ 

LD  Land  Socwtt. 

mphlM,  witb fill] putkBluvoa ap^iolko. 

FRAKCAS  RAVSNSCROn,  U 


SonlhimDUn  Bnilduii 


MACLEOD'S 
GRAMMAR 
NiNBPBNCE ;  or  in  Four  Parts 


EXPLANATORY     ENGLISH 
GUig'i  Scheel  Stria;  complete,  piice 


IJEBREW  CORRESPONDENCE 
■*■  ■■■  CLASSES. — ArraDgements  have  been  made 
for  commencini;  immediately  two  such  classes ;  one 
for  b^inners,  the  other  for  those  who  have  made  some 
study  of  the  Grammar.  The  classes  will  be  open  to 
ladies.  Full  details  will  be  furnished,  on  application, 
by  Rev.  Prot  Robertson,  D.D.,  the  University, 
Glasgow. 
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KINDER^QARTEN. 

Now  Ready. 

THE  KINDER-GARTEN  AT  HOME. 

Bj  Emily  A.  E.  Shirrkff.  Presideat  ot  the  Frobel 
Sodeiy. 

IVue  31.  bd. ,  txlra  eialk. 


Now  Ready. 
VOLUMES  II-  and  III.  of 

'THE   PRACTICAL   TEACHER.' 

PrUt  loi.  6^.  tack. 
Sol  Curiage  Paid  upon  receipt  of  F-0.0.  for  7s.  fid.  per  VoL 


Now  Ready, 

IDGHES'S  GEOGRAPHICAL  READER. 

Sinndardl.,  Prictdd. 

Beuilifully  lUustcated  and  StroDglf  Bound. 

Otktr  Slimdia-ds  in  oiiivt  prtfaraHen, 

SCHOOL  SONGS. 

Thcfoltowing  Songs,  which  appeared  in  the  first  volume  of 

Thi  FiACTicAJ.  Teacher,  have  been  reprinted,  and  can  be 
tad  post-free  for  6d.  per  doien  ; — 

Bouihl  Sniai             I  T1»  Funxn'  Bori  I  On  Itc  Beuh 

Cbml  ud  SuniXiDa         Th<  Huvsl  Fiiidi  ChriilDU  Song 

KiJiihtmd  OnioM      j  Hodje  Ihe  MUltr  iNivynrSoDg 
Slidioi  Sont 


Lrmhoijos 


i  Hughes,  Klgrim  Street,  Ludgale  Hill,  E.G. 


DtD ch«KJF«  li  bnluA.  I  vveiy  bona  b  Hill  pHlKL 

DE.  WAETTER'S  PATENT 

FLEXIBLE  HIP  CORSET 


SpecUtaprlnEl 

WwhlngClieaBllk.     1/Slpei 

Patunu  ftw.    a.  AKBBY,  5  Mid  7,  High  Btretit,  CU] 

Had*  wltb  Biulu.  m  In 

e/11.  la/e : 

MaiU  Willi ■ 


oal  IS  jardi. 

ipuam,  tiondo 


luadeep.    Prim— Whlt«  uid  Diab,  9/11.  B/a, 
Block,  3/11,  G/e.  S/11.  SAl.  10/e- 
,....■..    ... .  . ;— m,lto  imd  E 


iguTM:— White  nod  Drab, 
I)nib.  11-ln.  Bulk,  B/11: 
roic.  BU.  fxm,    'i»  be  had  el  Dnpsn  and 
Lullo'  OutBttan. 

DR.   WABNEB'B    COSSETS 


THE    SCHOLASTIC    SEWING    MACHINE    COMPANY. 

(BSTABMSnBD    1880.) 

SPECIAL   REDUCTION   TILL   MAY   1st,    1884. 


7l  htn  RKdrsd  to  (npplja  npsrlorf*  li.  Hand  Lock-Btltoh  Uachlnc, 'Tbs  WelllDgtoi 
luiilHDti,  C3  le*.,  which  mar  be  paid  by  Beven  Hontbl  V  Initalments  of  e>.  eaoh,  or  bvTbi 

tUi  Hichlne  la  beautirollv  flii{(h»d  and  oriianieiited  with  gold,  and  '     ' 

Uv  FUmt  Shuttle  Bud  Bpool  Winder,  and  tlie  laat  and  loose  airangemc 

tbe  lallowtng  eitru  are  given  treewltli  eaohUaohlas 
1Mr«),nnimliacnw,  and  lUuitnted  lontmotlan  Book. 
'--■t-,i>,.ii-...i..™m.iriM...iirt  prove  the  value  or  tl 
IS  38  da; (■  fiM  trial. 


enablei  the  opaMxit ' 
via.,  8  Bobblni,  0  Keedlei,  Daal>Ia  Heumet,  1 


I  wind  the  bobHni  without  the  macblne 
raider.  Quitter.  Straight  Guide, : 


that  t«ujher»  may  l«»t  and  ptovetbe  value  of  ttlaliona|-flde  oiler,  we  have  d»old»a  to  tend  every  Machine  oa  38  dan'  fton  trial,  carriage 
SPBOIMEN   09   TBSTIMONIALS. 


lepald.    1 


■atiafactor J  w^ 


. . „ je  oaab  price,  or  a  month  Ij  or  quartertj  pajmei 

«  qalle  willing  to  pay  the  oatrlage  ■—"■ 

"nit  4  "  Bradlnry  "  If aeblnea,  both  In  appearance  and  ilmpllDity, 
tt*  tut  a)  jait,  and  have  proved  hlgU;  aUllfaotorr.  They  are  pre 
Tr^nlag  Bhlp  Bxmetth,  artyw,  BMai. 

'nsSHiebllM*  {Bradbury)  have  woriied  well  and  quite  glveTi  latlilaotlon.'— The  Dowaoer  lady  G.  Oralg,  Dean'a  Court,  Wlmbome.  Donet. 

'Wi  are  very  pleawd  with  the!)  Uaoblnei  (Bradtury)  purchaaad  [Rim  you,  and  think  they  are  very  good  and  otwap.'— Ulu  Peatlald,  Falrfteld, 
Emit,  Doke  Btnet,  Chelmiford.  Eiaei. 

■Ithaokymdnoarely  foryonr  Undneaa  and  oourtecy.and  ihall  reooiamend  your  Company  whenever  Iran.  lam  well  aoqualnted  with  the 
vi>kls|FDtUw"WalUngion'*)Iaohlnei,agfeveraloI  my  frlendi  have  them.  It  la  an  eitremely  pretty  Kaohlne,  and  doei  tti  work  qolokly,  eaiUy, 
BdveD.'— MliiThompaon,  All  Baluta'  Bobool,  Hatlock  Bank. 

TtH  Bradbon  Ifachlne  eonHnnei  to  give  entire  latlifactlon  In  every  w».    It  ti  litdaed  a  model  of  beaaty,  almpllcley,  and  efflolenoy  In  one. 
"e  bar*  tbown  It  ta  ixa  frlandi,  aud  It  1*  admired  by  all.'— Mr.  C.  iXtMwt,  lilaUonal  Schoola,  Boyaton,  Cambe. 
nrtioulan,  TeaUmonlala.  and  lUmtralod  Uiti  from  the  lEaoager,  INi,  IVditb  Hanei  Stkikt,  STapniT,  I,oitdo«, 

HUGHES'S     TEACHER'S     LIBRARY. 

Indispensable  to  Head  Mistresses. 

Ju*t  Ready,  doth,  gilt  lettered, 

THE    TEACHER'S    MANUAL    of 

PLAIN  NEEDLEWORK  AND  OUTTING-OUT. 

By  EMILY  G.  JONES,  Directress  of  Needlework  to  the  Education  Department 
WITH  ORIGINAL  PLATES  AND  ILLUSTRATIONS, 

And  a.S«etiona]  Tbree-rard  Sheet  containing  Patterns  'arranged  sons  to  shoir  the  greatest  economy  of  materials.' 

PRICK  mm.  Od. 

Stnt  pattfrtt  /#  Ttaiktrt  #«  ruHft  ^ P.0.0.  for  ii.  &/.  {aampi  lut  acciftiO). 

All  etdei*  (nhich  will  be  executed  in  rotation)  should  be  addressed — 

JOSEPH  HUGHES,  PUBLISHER,  PILGRIM  STREET,  LUDGATE  HILL,  LONDON,  E.G. 


cl 
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Just  Out,    Indispensable  to  Mistresses.     Price  3s.  6d.     Post  free,  2s.  8d.  (P. 0.0.) 

A   MANUAL  OP  NEEDLEWORK  AND  CTITTINa-OXTT.    By  Emily  G.  Jones,  Directress 

of  Needlework  to  the  Education  Department.    WITH   ORIGINAL   PLATES  AND  ILLUSTRATIONS,  and  a 
Sectional  Three-yards  Sheet  containing  Patterns  '  arranged  so  as  to  show  the  greatest  economy  of  materials.' 

Eviry  Head  Mistress  in  the  Kingdom  should  have  a  copy  of  Miss  Jonei^s  important  work. 

JOSEPH     HUGHES'S     PUBLICATIONS. 

Sixteen  Parts,  price  Twopence  each. 

COX'S  COPY  BOOKS 

ARE  THE  BEST. 

0*  One  Gross  (assorted  for  the  various  Standards)  sent  carriage  paid  to  any  address  upon  receipt  of  P.0.0,  for  I81. 

The  Irish  Teacher's  Journal  says : — '  We  can  confidently  state  that  Mr.  Hughes's  Copy  Books  are  second  to 
fions  in  the  market ;  in  many  respects  they  are  superior  to  any  we  have  seen.  From  beginning  to  finish  a  care- 
ful graduation  is  maintained,  showing  they  are  the  work  o£  a  pnuitical  teacher ;  and  it  will  be  the  pupil's  own 
fault  who  practises  thefe  Oopy  Books  if  he  does  not  acquire  and  write  an  excellent  hand  for  life.' 


Adopted  by  the  London  School  Board. 

HUGHES'S 

SCIENCE 

BEADEBS. 

KDITKD  BT 

•    A.   NEWSHOLME,   M.D. 

STANDARD  III.  ...       ...  O  10 

STANDARD  IV 1    O 

STANDARD  V 1    3 

STANDARDS  VI.  &  VII.  1    6 


'  OBXGDTJLLt  IXTEBEarroro,  ATTaAonvK.' 

The  SehoolnuuUr. 


HUGHES'S 

STANDARD 

STORY  BOOKS. 


Strongly  hound,  heavtifuUy  illustrated. 


PBOFUSBLY  ILLUSTRATED. 
Specimens  tent  post  free  vpan  receipt  oj^h^^Vu 
,  pHhlifhed  price  in  halfpenny  etamv*. 


Tfui  SehocivMuter  says  :— '  ICr.  Balohin  writes 
as  a  teacher  who  knows  practioally  the  various 
subjects  to  whioh  he  addresses  himself,  and  is 
thoroughly  capable  of  presenting  them  to  chil- 
dren in  an  attnctive  fashion.' 

Tfie  Board  Teacher  »ays :— *  These  books  are  not 
merely  collections  of  facts ;  they  are  sound  text- 
books whioh  are  calculated  to  teach  young  people 
to  think.  Their  simplicity  is  not  affet^ed,  yet 
thev  may  be  intelligently  read  by  very  young 
children.  They  are  pleasant  to  read,  and  the 
indefinable  *' knack"  of  the  trained  teacher 
appears  in  eveiy  chapter.' 

Mr.  J.  HumKG,  Queen's  Chirden  Board 
School,  Brompton,  writes :— '  I  am  exceedingly 
pleased  with  the  "  Science  Beaders,"  and  have 
already  strongly  recommended  them  to  my 
flcholaiUc  friends.* 

Mr.  W.  C'lfAPlXR,  Landport,  writes :— 'They 
Are  admirable  books;  the  best  for  teaching 
Elementary  Science  that  have  yet  been  pro- 
4uced.' 


STORIES  FOR  INFANTS,  64  pp.,    s.  d. 

cloth      ...        ...        ...  ...    0    4 

STORIES     FOR     STANDARD  I., 

96  pp.,  cloth    ... 

STORIES     FOR     STANDARD  II., 

128  pp.,  cloth 

STORIES    FOR    STANDARD  III., 

160  pp.,  cloth  ... 

STORIES    FOR    STANDARD  IV., 

224  pp.,  cloth 

STORIES    FOR     STANDARD  V., 

288  pp.,  cloth  ... 

STORIES    FOR    STANDARD  VI., 

820 1^.,  cloth  ... 


Uopted  by  tti  loiln  SckNlBnil 
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CHARMINGLY   ILLUSTRATED. 


The  Schoolmaster  says:— 'We  can  very  wr- 
dially  recommend  thei«  readers  to  teachers.' 

A  Teexher  writes :— '  The  Histories  eumst  be 
excelled.' 


Specimens  sent  post  free  to  any  Teacher 
on  appUoatum. 


The  Sohoolnuuter  says : — *  Admirahle  in 
every  respect.  The  hooks  are  strongly 
and  attractively  bound,  and  possess  the 
additional  recommendation  of  cheapness. 
They  only  require  to  be  known  to  be 
appreciated.* 


SPECrMESS  SENT  POST  FREE  TO  AST 
TEACHER  ON  APPLICATION. 


Now  Beady.    Small  crown  8vo. 

HUGHES'S 

NATURAL  mSTOBT 

BEADERS. 

INFANTS       .      -       -      -      4d. 
STANDARD  L     -       -      -      6d. 

By  Mrs.  FEVWICE  MILLER. 
Member  of  the  London  School  Board . 


4S^  These  Popular  Readers  fiilfll  in  all  respects  the  requirements  of  the  latest  Circular  (Nc  233) 

on  Reading  Books  issued  by  the  Department. 


London:   JOSEPH   HUGHES,  PILGRIM  STREET,   LUDGATE   HILL,  E.C. 


THE   KINDER.QARTEN  AT  HOME.    By  Emily  A.  Shirrefp,  President  of  the  Frobel  Society.    Price  3s.  6d. ; 

post  free,  2s.  8d.    An  interesting  and  helpful  volume  for  Teachers. 


May,  1884] 
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NATIONAL   SOCIETY'S 

NEW  AND  RECENT  PUBLICATIONS. 


New  and  Revised  Edition  of 

THE  GRAMMAR.  HISTORY,  AND  DERIVATION 

of  the  English  Language ;  with  Chapters  on  Parsing, 
Asaljsis  of  Sentences,  and  Prosody,  fiy  the  Rev.  Evan 
Daniel,  M.A.,  Principal  of  the  National  Society's  Training 
College,  Batteisea.     Price  5s. 

ENGLISH   ACCIDENCE,  PARSING,  ANALYSIS 

of  Sentences,  and  Syntax.  Being  Parts  I.- IV.  of  the  above. 
Price  3s. 

THE  HISTORY  AND  DERIVATION  OF  THE 

English  Language.  Being  Part  V.  of  the  above.  Price  2s.  6d. 

CHAPFERS  IN  POPULAR  NATURAL  HISTORY. 

Being  an  Advanced  Reading  Book  for  use  in  Elementary 
and  Higher  Schools.  By  Sic  JOHN  LuBBOCK,  Bart.,  M.P., 
F.R.S.,  Author  of  'Ants,  Bees,  and  Wasps,'  etc.  With 
90  Illustrations.    224  pp.,  price  is.  6d. 

BOTANY  READING  BQOKS. 

PART  I.— Vegetable  Life  Illustrated  from 

Plants  easily  met  with.  The  more  Permanent 
Organs.  With  Illustrations.  By  the  Rev.  A. 
Johnson,  M.A.,  F.L.S.  Price  is. 
PART  II.— The  Different  Orders.  Distri- 
bution of  Plants.  Anatomy  and  Physiology  of 
Plants.  With  25  pages  of  Plates.  By  the  Rev. 
A.  Johnson,  M.A.,  F.L.S.    Price  is.  8d. 

SIGHT-SINGING    FOR   SCHOOLS,      with  the 

Elements  of  the  Theory  of  the  Staff  Notation  on  the 
Mova))le  Do  System.  * 

PART    I. —  Entitled    *  Sight  -  Singing    for 

Schools,'  contains  Lessons  and  Exercises  intended 
to  enable  scholars  to  pass  the  various '  tests'  required 
by  the  Education  Department  (Circular  219),  pp. 
64,  price  is. 

PART  II.— Entitled  'The  Theory  of  Music,' 

contains  Four  Chapters  on  the  Theory  of  Vocal  Music, 
suited  to  the  requirements  of  Pu^il  Teachers,  Can- 
didates for  Admission  to  Traimng  Colleges,  and 
First- Year  Students ;  with  Specimens  of  Examina- 
tion Papers,  pp.  48,  price  lod. 
Th*  7 wo  Parts  in  Otu^  112  pp.,  price  is.  8d. 

SONG  BOOK  FOR  SCHOOLS.  Arranged  and  Har- 
monised \ij  C.  ViLLiBRS  Stanford,  Esq.,  Mus.  Doc., 
Organist  of  Trinity  College,  Cambridge.        [Nearly  ready, 

NOTES  OF  GRAMMAR  LESSONS  j  being  a  com- 

plete  Course  of  Graduated  Teaching  in  the  Parsing  and 
Analysis  of  Words,  and  the  Analysis  of  Sentences,  together 
with  a  very  full  set  of  Exercises,  Models,  and  Examination 
Papers  in  English  Grammar,  pp.  244,  price  2s,  6d. 

SHAKESPEARE'S  HISTORICAL  PLAYS    FOR 

Schools.  Edited  and  Annotated  by  Charlotte  M.  Yonge, 
Author  of  '.The  Heir  of  Redclyffe.' 

1.  The  First  Part  of  King  Henry  IV. 

With  Frontispiece.     Pp.  1 10,  price  gd. 

2.  The  Second  Part  of  King  Henry  IV. 

Pp.  108,  price  9d. 

3.  King  Henry  V.    Pp.  135,  price  is. 

4.  King  Richard  II.     Pp.  128,  price  is. 

5.  Julius  Cseaar.    [In  the  Press\ 

READING  BOOKS  ON  THRIFT. 

1.  The  Social  Economy  Reading  Book 

(for  the  Upper  Standards) ;  being  a  Series  of  Elasy 
and  Attractive  Readings  on  Social  Economy.  By 
the  Rev.  W.  L.  Blackley.     Price  2s. 

2.  The    Political    Economy    Reading 

Book  (for  the  Upper  Standards)  ;  being  a  Series  of 
Easy  Readings  nrom  the  Works  of  \£x,  and  Mrs. 


Fawcett,  Mr.  and  Mrs.  Marshall,  Professor  Jevons, 
M.  Block,  M.  Bastiat,  and  others,  on  the  more 
Elementary  and  Popular  Subjects  of  Political 
Economy.    By  R.  H.  Inglis  Palgeave.   Price  2s. 

ENGLISH  HISTORY  READING  BOOKS,  (niostraud.) 

PART  I.— Introductory  Tales  from  English 
History.  By  Charlotte  M.  Yonge,  Author  of 
'  Cameos  from  English  Histor>',*  etc.    Price  9d. 

PART  II.— The  Early  History  of  England 
till  the  Death  of  Stephen.  By  Charlotte  M. 
Yonge,    Price  is. 

PART  III.— The  History  of  the  Plantagenet 
Period.  By  Charlotte  M.  Yonge.  Price  is.  3d. 

PART  I  v.— The  History  of  Modem  England 
from  the  Time  of  Henry  VH.  By  Charlotte 
M.  Yonge.    Price  is.  8d. 

PART  v.— The  History  of  the  Manners, 

Customs,  and  Literature  of  the  English  People. 
By  Charlotte  M.  Yonge.    Price  is.  8d. 

The  Young  Student's  English  History 

Reading  Book ;  being  the  Advanced  Part  of  the 
*  English  Hbtory  R^ing  Books,*  and  consisting 
of  a  series  of  *  Pictures '  of  the  more  important 
6icts  of  Englbh  History  from  the  Earliest  Times. 
Price  2s. 

OUTLINES  OF  ENGLISH  HISTORY,  from  the 

Roman  Invasion  to  the  year  1883.  By  the  Rev.  E.  Daniel, 
M.A.    With  numerous  Maps.    Pp.  348,  price  2s.  6d. 

THE .  TEACHER'S    MANUAL    OF    MENTAL 

Arithmetic ;  being  a  Series  of  Examples,  Exercises,  and 
Specimens  of  Teaching.  Intended  to  show  How  Mental  Arith- 
metic may  be  Taugnt  in  Schools  as  a  Preparation  for 
Formal  Arithmetic.     Price  is.  6d.  cloth. 

GEOGRAPHY  OF  THE   BRITISH   COLONIES 

and  Dependencies,  Physical,  Political,  Commercial,  and 
Historical.  By  James  Hewitt,  F.R.G.S.  Thoroughly 
revised  up  to  1882  by  the  Rev.  £.  Daniel,  M.A.,  and 
others.     Price  2s.  6d. 

THE  PUPIL-TEACHER'S  COURSE  OF  MATHE- 

matics.  By  a  late  Fellow  and  Senior  Mathematical  Lecturer ; 
Examiner  for  the  Oxford  and  Cambridge  Board,  the  Cam- 
bridge Syndicate,  etc. 

PART  I.— EUCLID,  Books  I.  and  II. 

With  Notes,  Examples,  and  Explanations,    is.  6d. 

PART  II.~~ALGEBRA.     Price  is.  6d. 

MANUALS  OF  THE  SCIENCE  AND  ART  OF 

Teaching. 

I.  How  to  Teach  English  Literature. 

Price  8d. 

.  2.  How  to  Teach  Languages.  Price  8d. 

3.  How  to  Teach  Mechanics.   Price  8d. 

4.  How  to  Teach  Animal  Physiology. 

Price  8d. 

5.  How  to  Teach  Physical  Geography. 

Price  lod. 

6.  How  to  Teach  Botany.    Price  8d. 
HISTORICAL   BALLADS.     (lUustrated.)    Edited 

and  Annotated  by  Charlotte  M.  Yonge,  Author  of 
'Cameos  from  Englbh  History,'  *The  Heir  of  Redclj-ffe.' 

PART  L  (Thirty-seven  Poems).  120  pp., 
price  lod. 

PART  II.   (Sixty-two    Poems).     254    pp., 

price  IS.  6d. 

PART  III.  (Forty-nine  Poems).     28S  pp. 
price  IS.  8d. 


NATIONAL   SOCIETY'S   DEPOSITORY,    SANCTUARY,   WESTMINSTER. 
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LONGMANS'  MODERN  SERIES. 


ILLUSTRATED  READERS. 

READING  SHEETS  FOR  INFANTS.   Type  and  Illustra- 
tions suitable  for  large  classes.     3s.  6d.  the  set  of  14  sheets. 

INTRODUCTORY  PRfMER.  24  pp.  33  Woodcuts.   2d. 
PRIMER.    66  pp.  28  Woodcuts.  3d.  sewed,  4d.  cloth. 

N.B. — The  Lessons  in  the  Primers  are  little  stories,  not  a 
mere  collection  of  disconnected  sentences. 

BOOK  I.  (Standard  I.)    Fully  iUustrated    6d.  cloth. 
BOOK  II.  (Standard  II.)     ,,  „         8d.  cloth. 

BOOK  III.  (Standard  III.)  „  „         is.  cloth. 

POETICAL  READER  (Standard  iV.)    Fully  illustrated. 

IS.  6d.  doth,  2S.  in  doth  extra  with  gilt  edges. 

BOOK  IV.  (Standard  IV.)    Fully  iUustrated.  is.  4d.  cL 
BOOK  V.  (Standard  V.)  „  „       2s.  cloth. 

MODERN  COPY-BOOKS. 

IN  THIRTEEN  BOOKS.    Price  2d.  each. 
STANDARD  I. 

I.  Introductory  :   Elements  ;    Easy   Letters   and 
Combinations  and  Short  Words  (Medium  Text). 
II.  Letters  and  Short  Words  (Medium  Text). 
III.  Letters  and  Short  Words  (Medium  Text). 

STANDARD  II. 

TV.  Words  in  Common  Use  (Medium  Text). 
V.  Capital  Letters  and  Figures  (Medium  Text). 

VI.  Bold  Small  Hand,  a  Medium  between  Round  and 

SmaU  Hand. 

STANDARD  III. 

VII.  VIII.  &  IX.    Text,  Small  Text,  Double  Small 

Hand,  and  Figures. 

STANDARD   IV. 

X.  Xa.  Text,  Small  Hand,  and  Figures.    [Xa  (Nearly 

ready)  will  contain  The  Wrtck  of  the  Hetpenu.l 

STANDARDS  V.  VI.  and  VII. 

XI.  Text  &  Small  Hand  :  Invoices,  Business  Forms. 
XII.  Text  &  Small  Hand  :  Correspondence,  etc. 


STANDARD   AUTHORS. 

SWIFTS  GULLIVER'S  TRAVELS  to  LILLIPUT  and 

to  BROBDINGNAG.  Edited  as  a  Readine  Book  for 
Standards  IV.  and  V.  by  Thomas  Parry,  F.R.G.S.    is.  cl. 

WARREN  HASTINGS.    By  Lord  Macaulay.    Edited 

with  Introduction  and  Notes  by  S.  Hales,     is.  6d.  cloth. 

SELECT  PLAYS  of  SHAKESPEARE.    With  Introduc- 

tions  and  Notes  written  specially  for  EUmeniary  Scholars^ 
and  a  full  treatment  of  the  word-building  required  in 
Standards  V.-VII.  under  Schedule  II.  Edited  by  Thomas 
Parry,  F.R.G.S. 

Julius  CsBsar.    With  9  Woodcuts,     is.  cloth. 

The  Merchant  of  Venice.  With  12  Woodcuts,  is.  cl. 

King  John.    With  20  Woodcuts,     is.  cloth. 
Text-Books  for  'English*  (Schedule  II.)    Edited,  with 

Introdoctions  and  NoCei,  by  Thomas  Pakky,  F.R.G.S.  Price  jL  each, 


SsLBcnoNS  firom  Julius  Cjbsar  ;  Merchant  of  Vbnic»  ;  King  John. 

arithhetic  in  seven  standards. 

PART  I.  (Standard  I.)    Numeration  and  Simple  Rules 

to  Short  Multiplication.     lid.  sewed,  2id.  cloth. 

PART  II.  (Standard  II.)     Simple   Rules  to  Short 

Division,  with  easy  Problems.    2d.  sewed,  3d.  cloth. 

PART  III.  (Standard   III.)     Simple  Long  Division, 

Reduction,  and  Compound  Rules.    2d.  sewed,  3d.  cloth. 

PART  IV.  (Standard  IV.)    Compound  Rules  (Money 

and  Weights  and  Measures).     2d.  sewed,  3d.  cloth. 

PART  V.  (Standard  V.)    Vulgar  Fractions,  Practice, 

Bills  of  Parcels,  and  Rule  of  Three.    2d.  sewed,  3d.  cloth. 

PART  VI.  (Standard  VI.)   Fractions,  Proportion,  and 

Simple  Interest.    3d.  sewed,  4d.  cloth. 

PART  VII.  (Standard  Vlf.)    Averages,    Percentages, 

Discount,  Stocks,  etc.     3d.  sewed,  4d.  cloth. 
Answers,  Standards  I. -VII.     Price  Twopence  each. 


GEOGRAPHICAL  READING-BOOKS. 

Designed  to  impart  a  knowledge  of  Geography,  in  accordance 
with  the  provisions  of  the  Education  Department,  by  means  of 
Reading  Lessons.    Edited  by  F.  W.  Rudler,  F.G.S. 

INTRODUCTORY  BOOK.  By  W.  J.  Stewart,  B.A.  6d. 

^  The  plan  of  the  School,  and  the  Geography  of  the  immediate 

neighbourhood  in  which  it  is  situated,  so  treated  as  to  explain 

the  construction  and  the  use  of  Maps  and  of  Globes. 

[Thifl  book  is  not  a  Reader  for  the  papU,  bat  an  outline  scheme  of  oral  Les- 
sons, intended  as  a  guide  to  young  teachers.] 

FIRST  READING-BOOK.  By  W.  J.  Stewart,  B.A.   pd. 

The  shape  of  the  Earth— the  Sun— Motions  of  the  Earth— the 
Seasons.  The  Atmosphere — Dew,  Mist,  Clouds^  Rain,  and  Snow 
— Winds.  The  Surface,  Crust,  and  Interior  of  the  Earth.  The 
Principal  Divisions  of  Land  and  Water. 

SECOND    READINQBOOK.      By   Thomas    Parry, 

F.R.G.S.     is.    The  British  Islands,  [Nearly  ready. 

THIRD  READING-BOOK.    Character  of  the  Seasons 

in  the  respective  Zones.  The  Influence  of  Climate  on  the 
Distribution  of  Animals  and  Vegetables.  Races  of  Mankind. 
The  British  Colonies  and  Possessions.  {In  preparation, 

FOURTH  READING-BOOK.  The  Countries  of  Europe, 

Nort  1  America,  and  South  Amenc%  other  than  the  British 
Colon  es  and  Possessions.  [In  preparation. 

FIFTH   READING-BOOK.    The  Countries  of  Asia  and 

Africa,  other  than  the  British  Colonies  and  Possessions. 

[In  preparation. 


ENGLISH  HISTORY  READING  BOOKS 

For  the  use  of  Elementary  Schools,  in  accordance  with  Article 

16  (b)  and  Schedule  I.  of  the  New  Code. 

ryjp  cy  SERIES 

STANDARD  II.— OLD  STORIES  from  British  History. 

By  F.  York  Powell,  M.A.     With  19  Woodcuts.    6d. 

STANDARD  III.— ALFRED  the  GREAT  and  WILLIAM 

the  CONQUEROR.    By  F.  York  Powell,  M.  A.    Wiih . 
9  Woodcuu.    8d.  I 

STANDARD  IV.— OUTLINES  of  ENGLISH    HISTORY 

from  B.C.  55  to  A.D.  1603.    By  S.  R.  Gardiner.     With 
47  Woodcuts  and  Maps.     is. 

STANDARD  V.— OUTLINES  of  ENGLISH    HISTORY, 

Second  Period,  1603-1880.    Bv  S.  R.  Gardiner*    With 
40  Woodcuts  and  Maps.     is.  od. 

ALTERNATIVE  SERIES, 
Vnth   Vocabularies,    Annotations,   Analyses,    and   Additional 

Illustrations  (Standards  IV. -VI.) 

STANDARD  IV.— ILLUSTRATED  ENGLISH  HISTORY, 

By  S.  R.  Gardiner.  Partl.s.c.  55toA.D.    1485.    180 pp. 
33  Woodcuts  and  Maps.     is. 

STANDARD  V.— ILtUSTRATED  ENGLISH   HISTORY, 

By  S.  R.  Gardiner.    Part  II.  1485  to  1688.    208  pp.    33 
Woodcuts  and  Maps.     is.  3d. 

STANDARD  VI.— ILLUSTRATED  ENGLISH  HISTORY, 

By  S.  R.  Gardiner.    Part  III.  1688  to  1880.  260pp.  24 
Woodcuts  and  Maps.    is.  6d. 


*«*  Messrs.  Longmans'  Catalogue  of  Elemantary  School  Books,  containing  Sptatean  P^ges,  with  Illustrations,  can 

be  had  on  application. 

London:    LONGMANS,    GREEN    AND    CO. 


PUBLISHED  BY  BLACKIE  &  SON 

Adopted  by  the  London  and  other  principal  School  Boards. 

GEOGRAPHICAL    READERS. 

By  W.  O.  BAXEB»  A.K.C.,  London ;  Lecturer  at  Oheltenham  Traininff  Ck>Ueffe. 
NEW  SERIES,  ADAPTED  TO  THE  LATEST  OFFICIAL  REQUIREMENTSL 

Fully  BluBtrated  by  most  izxtereBtizig  and  instructive  Woodcuts,  Maps,  and  Diagrams. 


Standard  I.     Plans  and  Maps.    The  Four  Cardinal 
PoiDta.    With  Coloared  Map.    112  pp.,  cloth  boards,  7d. 

Standard  II.    Size  and  Shape  of  the  World.     Oeo- 

graphical  TermB.  Hills  and  Biven.  124  pp.,  cloth  boards,  8d. 

Standard   III.    England  and  Walea    With  twelve 
District  Maps.    176  pp.,  cloth  boards,  Is. 

SUndard  IV.     Scotland  and  Ireland,  British  North 
America,  and  Australasia.  With  Coloured  Map.  ITna/ewdaffi, 


Standard  V.  Europe.  Latitude  and  Longitude,  ete. 
With  Bxerdses  in  Map  Drawing,  and  Ck>loured  Map. 

[  Jn  afenf  dayi. 
Standard  VI.    Aoa,  Africa,  America,  and  the  British 

Colonies.     With   Exercises   in    Map   Drawing,   and   four 
Coloured  Maps.  [Next  Week, 

Standard  VII.  The  Ocean.  Cuxrents  and  Tides. 
The  Planetary  System.  The  i^hases  of  the  Moon.  192  pp., 
cloth  boards.  Is.  6d. 


Adopted  by  the  London  and  other  principal  School  Boards. 


THE 


COMPREHENSIVE   READERS. 

lUiutrated  totth  beautiful  and  interesting^  Engravings,  and  strongly  bound* 

IVeiv  EdltIon«9  to  suit  the  latest  requirements  of  the  Edueatlon  Department. 

Primer  L    32  pp.,  doth,  2^d.     Primer  II.    48  pp.,  doth,  3d.     Primer  Complete.    80  pp.,  doth,  4d. 

104  pp.,  indudiog  Illustrations,  Questions,  and  80  pp.  of  reading  matter,  doth  boards      . .  6d. 


Reader  L 
Reader  II. 
Reader  III. 
Reader  IV. 
Reader  V. 
Reader  VL 


128  pp., 
192  pp., 
224  pp., 
224  pp., 
224  pp., 


99 


99 
99 


»» 


9f 


82  pp. 
129  pp. 
147  pp. 
160  pp. 

99  ,19  170  pp.  „  „ 

*«*  The  Previous  Elditions  may  still  be  had. 


9ff 


99 
99 
99 


99 


»> 


19 


99 


99 
99 


19 


99 


99 


99 


99 
99 


8d. 
Is.  Od. 
Is.  3d. 
Is.  3d. 
Is.  3d. 


Companion  Series  to  the  Comprehensive  Readers. 

THE   GRADED   READERS. 

Edited  by  Maubicb  Patebsok,  B.A.,  Bector  of  Moray  House  Training  College,  Edinbuigh. 
Illustrated  in  a  highly  instructive  amd  artiste  manner,  and  strongly  heund. 

IVeiv  Bditlons,  to  suit  the  latest  requirements  of  the  Bdneatlon  Department. 

Primer  L    32  pp.,  cloth,  2|d.      Primer  II.    48  pp.,  cloth,  3d.       Primer  Complete.    80  pp.,  cloth,  4d. 
128  pp.,  including  Illustrations,  Questions,  and  80  pp.  of  reading  matter,  doth  boards      . .  ^ 


Reader  I« 
Reader  IL 
Reader II L 
deader  IV. 
Reader  V. 
Reader  VL 


128  pp., 
192  pp., 
224  pp., 
224  pp., 
224  pp., 


99 
99 
99 
99 
99 


80  pp. 
124  pp. 
142  pp. 
160  pp. 
152  pp. 
*«*  The  Previous  Editions  may  still  be  had. 


99 
99 


99 
>• 

>» 


99 
99 
99 
99 
99 


99 


9> 


9* 


99 


99 


99 
»t 
»t 
>» 
99 


8d. 

8d. 
Is.  Od. 
1&  3d. 
Is.  3d. 
Is.  3d. 


Adopted  by  the  London  and  other  principal  School  Boards. 

HISTORICAL    READERS. 

By  OEOBQE  GIRLING,  Head-Master  of  Burghley  Road  Board  School,  London ;  Author  of « History  of  Bogland.' 

With  a  Series  of  interesting  Historical  Illustrations  of  great  Educational  value. 

No.  I.,  for  Standard   III.     Stories  from  l^nglish     No.  III.,  for   Standard  V.     History  of   England, 
History,  in  simple  language ;  chronologically  arranged  from  from   Earliest   Times  to  the  End  of   the  Tudor   Feriod. 

Eariiest  Thnes  to  Bichsrd  III.    160  pp.,  cloth  boards.  Is.  244  pp.,  cloth  boards,  Is.  6d. 

No.  II.,  for  SUndard  IV.    English  History,  eon-     No.  IV.  for  Standard  VL     History  of   England, 

tinned  to  Modem  Times.    192  ppw.  cloth  boards,  Is.  3d.  from  James  L  to  Modem  Times.  222  pp.,  cloth  boards,  Is.  6d. 

*,*  Standards  V.  and  VL  may  also  be  had  together^  farming  a  CompleU  History  of  England^  in  One  Veltme,  cloth,  red  edges,  2s,  ed. 

Mod:  BLAGUE  ft  SON,  19  imd  60,  Old  Bailey;  Glasgow,  Edinbio^^lnd  DiblioT 


THE  ROYAL  SCHOOL  SERIES 


To  me^t  the  requirements  of  the  recent  Circular  of 
the  Bducation  Department. 


THE    NEW 


ROYAL    READERS. 

Being  Revised  Editions  of  these  favourite  Readers  ^  vnth  New  Les- 
sons, New  Illustrations^  and  Important  Helps  to  'J'eachers, 
makin&  this  Series  the  best  for  J'eachers  and  Scholars  ever 
published. 

BTAlfDABD  I.,  128  pages,  foolscap  8vo.  Limp  Cloth,  7d. 
Cloth  Boards,  9d. 

8TAKDABD  II.»  12S  pages,  foolscap  8vo.  Limp  Cloth,  7d. 
Cloth  Boards,  9d. 

STAHDABD  III^  190  pages,  foolscap  8vo.  Limp  Cloth,  lod. 
Cloth  Boards,  is. 

8TANDABD  IV.,  224  pages,  foolscap  8vo.  Cloth  Boards, 
IS.  3d. 

*«*  The  other  ▼olnmes  will  follow  shortly. 

Thepresent  volumes  form  Nos.  I.  to  IV.  of  the  '  NEW  ROYAL 
Headers/  the  name  by  which  it  is  intended  that  they  shall  be 
known,  to  distinguish  them  from  the  series  previously  issued.  ^  The 
improvements  they  contain  are  the  result  of  many  years'  experience. 
For  practi^  school  work  these  books,  it  is  believed,  will  now  be 
found  unrivalled. 

From  the  Fsactical  Tkachsr,  March,  \^\^* These  new 
reading  hooks  have  been  issued  with  a  view  to  meet  the  very  latest 
requirements  oftheever'Changing  Code.  The  editors  and  publishers 
have,  apparently,  vied  with  each  other  to  produce  a  series  of  readers 
of  exceptional  merit.  Everything  htis  been  admirably  done.  New 
lessons,  car^fidly  graduated;  new  illustrations  of  rare  artistic  and 
educational  value;  faultless  models  of  writing  copies  (white  on 
black  ground)  ;  ana  a  series  of  "  helps,*  adequate  enough  to  satisfy 
the  most  fastidious  teacher  or  the  dullest  scholar,  ail  combine  to 
stamp  these  readers  as  amongst  the  very  best  yet  issued,  Happy  the 
child  who  treads  this  "  new  "royal  road  to  learning.* 

*^*-  A  Specimen  Copy  free  to  Head'  Teachers, 


THE  WORLD 

AT   HOME. 

GEOGRAPHICAL  READERS  FOR  THE  NEW  CODE. 
With  Beautiful  Illustrations,  Maps,  aud  Diagrams. 


The  books  for  Standards  1. 6*  //.  have  been  enlarged,  making  the 
entire  Series  exactly  adapted  to  the  latest  requirements  of  the  Code. 


STANDARD  I. 

1.  Simple  Lessons  on  the  Plan  of  the  School  and  the  Plaj^ound. 

2.  The  Four  Cardinal  Points.  3.  The  Meaning  and  t^e  of  a 
Map.    iia  pages.    Price  7d. 

STANDARD  H, 

I.  Simple  Lessons  on  the  Size  and  Shape  of  the  World.  2. 
Geographical  Terms,  Explained  and  Illustrated  by  reference  to 
the  Map  of  England.  3.  Physical  Geography  of  Hills  and 
Rivers.    128  pages.    Ptice  9d. 

STANDARD  III. 

The  Physical  and  Politk»l  Geography  of  England  and  Wales, 
with  numerous  Maps  and  Illustrations.    160  pages.    Price  is. 

STANDARD  IV. 

The  Physical  and  Political  Geography  of  the  British  Isles, 
British  North  America,  and  Australasia,  with  knowledge  of 
their  productions.    240  pages.    Price  is.  od. 

STANDARD  V. 

The  Physical  and  Pditical  Geomraphv  of  Europe.  Latitude  and 
Longitude.  Day  and  Night.   The  Seasons.   256  pages.    Price 

is.od. 

Standards  VI.  and  VIL  in  preparation, 

HOME  IMSSON  BOOKS  to  No.  i,  \d,;  No,  2,  \d.  /  No.  3,  2i./ 

No.^td.;  No.^2d. 
ROYAL  MAP  BOOKS,  for  use  wUh  the  Geographical  Readers. 
No.  I,  Id. ;  No.  2,  Id.;  No.  3,  2d.;  No.  4»  ^-;  J^o.  5,  id. 
'We  stron&^y  advise  teachers  on  tl^  outlook  for  a  new  set  of 
Geographical  Readers  to  examine  the  '*  World  at  Home  "  Series 
before  making  their  final  m^itction.*^Fntctical  Teacher,  * 
♦»•  A  Specimen  Copy  fret  to  Head-Teachers. 


NOW  RBAD7.— To  meet  the  recent  requirements. 
of  the  Education  Department.  ' 

THE   ROYAL 

STORY  BOOK  OF : 
ENQLISH  HISTORY 


FOB  STASTDABD  III. 

Containing 60  Zesspns  and  120  pages  of  Reading  Matter^  exclu- 
sive of  all  Illustrations,  Exercises,  and  Nates, 

Fcap.  8vo,  190  pages,  limp  cloth,  price  lod. ;  or  full  bound, 

doth  boards,  price  is. 

This  Book  is  an  Enlarged  Edition  of  *  Stories  from  English 
History,^  in  the  RoYAL  SCHOOL  Series.  It  has  been  enlarged  to 
meet  the  recent  requirements  of  the  Education  Departnunt.  The 
Stories  are  written  in  a  lively  and  attractive  style,  and  in  simple 
language.  Besides  containing  a  variety  of  interesting  new  Lessons, 
this  volume  is  provided  with  a  Series  of  Questions,  Spelling  Exer- 
cises, and  other  Helps  to  Teachers,  making  it  by  far  the  best 
History  Reader  published  for  Standard  HI. 

%*  A  Specimen  Copy  if  desired,  with  a  view  to  introduction^  wi/f 
be  supplied  Free  in  reply  to  applications  from  "Head^  Teachers 
or  Managers  of  Public  Elementary  Schools. 


THE    HANDY 


REGISTER 


OF 

DAILY    ATTENDANCES    AND    FEES. 

Exactly  adopted  to  meet,  with  the  utmost  readiness  and  clearness, 
the  requirements  of  the  Education  Codes,  and  the  regulations 
of  the  Education  Department  as  to  Certificates  of  Age,  Atten- 
dance, and  Proficiency, 

Imperial  folio,  stitched,  price  8d. 

»  • 

This  Register  hxis  been  drawn  up  on  a  new  system,  under  the  supervision  of 
one  of  Her  Majesty's  Inspectors  of  Schools,  an  Inspector's  Assistant^  and  sevrrai 
Teachers  of  experience  ia  both  England  and  Scotland.     It  is  distinguished  by 
the  following  special  advantages : — 

T.  It  furnishes  exactly^  on  a  sin/i^U  o/enitig-t y^haX  is  wanted  for  Form  IX  • 
the  Examination  Schedule,  the  Book  of  Sumoiaries,  the  Quid's  School  Book, 
and  the  Local  Authority  Returns. 

3.  It  is  at  the  same  time  readily  adaptable  for  furnishing  Returns  to  Managers 
or  School  Boards  monthly,  quarterly,  half-yearly^  or  at  any  tpecifi4d  daU, 

z.  Bach  name  is  entered  cftly  ence  f»r  the  year,  and  the  whole  of  the  oeedeil 
information  about  each  child  is  found  on  oru  line  throughout  the  book.  Henoe 
all  trouble  in  re<copying  and  carrying  forward— a  firuttfuraoorce  of  oonfuaoo  and 
error— is  avoided,  and  complete  Statistics  of  the  Attendance  for  the  Year  are 
presented  at  oae  view. 

4.  It  demands  not  a  single  unnecessary  entry  from  the  Teacher  who  keep^  it, 
and  is  readily  intelligible  to  others. 

5.  Not  a  single  calculatioa  is  needed  outside  of  ike  Register  itself;  and  tf 
doubly  checks  ttse(f,  at  the  cad  of  every  week,  month,  or  otber  period,  aiMJ  mt  the 
end  of  the  School  Year* 

6.  It  provides  am^le  room  for  all  markings  uid  summations,  for  'cancelling' 
and  corrections,  ano  for  foot-notes  and  signatures  (Circular  65  of  the  Edncataos 
I>epartment). 

7.  Full  directions  are  printed  on  each  Register. 

Eskch  Book  holds  Fifty-one  Names. .  To  secure  the  lull  benefit  of  the  new  «y^ 
tem,  even  the  smallest  ordinary  Mixed  School  should  usey^r  books  each  School 
Year,  viz.— (x)  for  Boys  over  seven  ;  (3)  for  Girls  over  seven ;  (j)  for  Boys  nnde^ 
Mven :  (4)  for  Girs  under  seven. 

*«*  May  he  procured  through  any  SookseHer* 


THOMAS  NELSON  &  SONS,  35  and  36^  Paternoster  Row,  London,  E.C  ;  Parkside,  Edinbuigh ;  and  New  York 


HE  gii*ij«K-OABTBN  AT  HOMB.    BjEmjlv  A.  E.  SHiRRErf.Pmideotoi  the  F.obel  Sociel^.    Price  3s  6d    extra  do 
n  Copy  bent  post-iree  uponreceipt  of  P.O.Q.  for  2s.  Bd.    Londoo :  Joseph  HCGHes,  Pilgrim  St.,  Ludgate  Hill. 


^    MONTHLY   EDUCATIONAL   JOURNAL. 
Edited  by  JOSEPH  HUGHES. 

<  Siowledge  la  prood  that  he  has  learned  bo  much, 
Wiedom  Ib  Iramble  that  he  knows  no  more.' — Cowpbr. 


Voi.  IV.  No.  4. 


JUNE,  1884. 


HTxieiie.     By  Dr.  Orprnta ij]  i 

The  NBwCUBSubiect,' ElaDCDtEnrScwnce.'  ' 

Br  Rldwrd  BAJcbin <6 

Owuittry  of  Naa-MctaUici.  BfDr.  Aviliog  ij;  I 
Uoil    GfsBC    in     In&nt   Schcak    Br  Mn. 

UcKtinwT ];a 

Aia.  ca  Pbpil  Tcnchcr»'  Eiominitiai  Paper*  e6e  I 


CONTENTS. 

Miau.     Br  H.   A.    ReMch- 


Tlu   DiidpliDa  of  Ibe   Mind.    By  W.  C. 

17]  1         Couplud.  M.A ..     : 

17s  I  rric^ch  FiObel.  BTHarHslorichKoffmu 
175     Homo  Ttact  Uouny.      ByJ.  W.  W™     ,, 


A  STRIKOJa  TESTIMOlfY  TO  THE  CTRATIVE  EPPECTS  OF 

DARLOW'S    MAGNETINE    APPLIANCES, 


'^Vbleib  9ar  Oomfiirt  of  Woar,  Satbtr  of  Use 


Kt  ssa>  Sim. — ToawlU,  I 

IB  v>  Inform  you.  tlist  ronr  Uicii'Uo  Ai 
(reoaa  aarrlDa  to  ms.  Tbe;  bire  been  the  nc 
at  sp  bxnii  Biy  iMd  (to  whloh  I  bad  been 
VomolMr)  Co  oompmtl**  bgdtb. 


and  Parmaneiit  Moffaetlo  CIi»raat«r  aie  Uaapproaohable. 

I  AboiTDf  mr  mflllctlon,  thoiur b  ft  dub  cli 
idlmTendliiduelilnK 


iiDdarOod, 


ittuk  of  lir 


t 

17  phyiloimn 
It  be  hoped 


Xa  bSTe  been  Imd  ud  bunled.  the  great  npldlti 


Ji 

iBthiiig'  Uteot,  I 

begmn  Co  nitter  «aoh  momlai 

miaobeoaina  rerr  ihort 
no  oal7  deurlbe  tlu  ilat* 


Cvouu 
Ined  perfectly  (roe 
Ide,  ^Me  B^fmple 

-  „ . - — -jngtb 

daUy.     UHlaTtfaaaBOlraanutaiioBi,U]e(il>)»ct,ofaiarH,af  raridiytldaii 
wu  to  nbdaa  tlil>  •tosnUc  Mate  oT  rendiatioa. 

To  Mtaln  this  aod  Iwu  aonttuU;  taking  medicine  and  a  rariat;  al 
hinlai,aUof  wUctt  only  looteand  the  lever,  aod  imdered  the  breathing 

During  tba  aune  yaar  OMll  I  nw  aereral  eminent  London  [Aitldan*, 
tattbsy,  witb  my  own,  were  erldeatlv  quit*  In  the  dark  aelo  the  eiaot 
Baiun  of  Uie  r~r~  I  dttrirad  no  benefit  i>hit«Ter  rrom  (heir  tteatnMnt ; 
they  eoold  only  ••7  tlist  It  *u  not  a  Inng  adaoUon,  bub  ooe  of  the 
'"laphracm. 

rndarthoa 


t^ar  th*  adTioa  of  my  mm  phntolan  I  took  a  vapour  bath,  wl 
Enjumd  aw  srestlv,  upUed  ittong  llnlmenta,  a  bUiterond  plaMen.  1 
luUy,  loaoheB  to^b*  lop^mr  idne.  The  bleeding  waa  not  to  oontl 
lar  mora  tbsa  an«  bour ;  bnt,  nnhntnnataly,  Itna  not  foraaeen  Uiat 

■  IIIJ    IIJilA  II    W  liopnl  ITTT-Illrl  III ■- 

trom  iteyliiK,  Knd  U  «*•  ■  di^  and 


'        '<i>^  and  a  half  before  it  quite  eawed. 

1t«  laid  aaid»,aadttiuld  not  moT*  with- 

>  oommenoed  at  thia  Ume.    Bo  I  oon- 

[T  betMt  and  wone.  when  latterly  I  miw  two  bomcao- 

'bo  miA  I  had  been  both  wrou^  and  roogUy  treated, 

>  a  eaae  of  Spinal  OonODMlon  and  IiTltaUoD.and 

a^  Deed  nosteH ma,  were ouitlntiaotable.  Iwaenottmted 

tb*  »tiovB,  the  one  beeDmhig  aBleted,  and  the  oUiar  not 

ijaaoa  to  mua  an  attempt,  ffXa  ud  agiln  aanirlng  my 


for  dghl 


teraMedma.    1  the 
vary  kindly  roplltd 


,  if  Elootrieitv 

le  patient  having  been  oonanad  toherbv^ 
i  me  with  hope  with  regard  to  myself. 

..".ud^  1 


jefittaln  by  oveiUiatlon, 

b»ttheb._.   . 

weaknen  and  Inltatli 


it!  pnotioal  ramarki  greatly  in- 

^—^ement  of  my  e«ie  to  you,  and  jou 

ed  me  a  Bpioe  Bandand  Belt,  laying  vine 
leM,  otoaea  by  abaek  to  the  nervout  ly  Mr  in. 


Al  In  thli  there  wu  no  Itai  of  my  being  tampered  with,  and  h  you  It-d 
ma  to  hope  I  might  be  ralleted,  l  pmciuvd  aBplDa  Band,  and  wore  It  ai 
directed.    After  lome  little  time,  and  when  miking  my  uiual  attempt  lo 

joy  the  hurried  breathing  mbdued.    However,  having  had  id  many  diu- 

neitraomlDgi  when  rnlUlound  no  return  1  and  lAth  dMunt  gratltuile 
do  I  now  alBRn  that  up  to  tfall  preeent  time  no  ilgoi  of  all  thoie  uuto- 
vacd  (ymptom*  bare  again  made  their  uniearanoe. 

By  degnea,  and  wltG  the  additional  idd  of  the  Belt.  I  have  gndiially 
and  wi^erFully  pronewed ;  from  ilttlni  op  tor  a  abort  time  I  can  aft 
up  the  whole  day,  and  have  done  h  tor  avavraeki.  Iwaa  able  to  Bulk 
alone  very  aoon  alter  wearing  the  Belt,  and  oan  walk  ilowly  and  gently 
up  and  downatain.  I  hare  ilia  taken  a  drive  without  any  111  reiulti  ; 
whloh  waj  a  great  teM,  oonalderiDg  the  diitreaa  and  wfferiog  whicli 
aroa*  on  two,  and  the  only  ooeaalona  durioig  eleven  yeare,  when  1  wai 
aompelled  to  make  a  otaange  o(  realdenoe,  and  tberefoie  be  Temovod. 

Allow  me,  therefore,  my  dear  At,  to  oongmtulate  you  mom  warmly 
npon  your  luooeutul  aftort  to  render  Magnetlim  poitable,  K  giaat  a  de- 
aldenium,  oauilag  the  wanting  meaiure  ol  Ufe«irrent  to  paai  onobtm- 
alvely  In-  -" ^ "• *' 


belbrwarded 
with  mvr  ••  - 
gratelull' 


To'F.  W.  Darlow, 

POffI«CBtPT.— 


ible  to  add,  myboalthhas 

, , ^ been  maintained  np  to  tbe_preaent  time,  and  1  oan  go  about  like  tliL>3u 

Utempt,  asUn  and  again  aanirlng  my         who  have  not  been  laid  ailds  like  myielf.— B.  H.  Jam.    July  lit.  \in. 

n«  otnw  WM  repriiUed  at  tit  r^mtt  of  t\s  patitiU,  SOth  November,  1S83. 

PAMPHLETS  OONTAINtNQ   FULL  PAFITI0ULAR8  OF  THESE  APPLIANCES  POST  FREE. 

DABI4>W    A    C!0.,    4481    STRAWP,    IiOWl»OW. 

f  London:  Tha  Eduoational Magoziiie Pablishing OompaDr,  Limited,  Filgrim  St.,  Lnc'gate  Hill,  £.0. 

rf     I   ""^  w*-WO».  A»n  vi«y,  „„T^j  [^  -Bi^bt  Bwatred.] luuroo- *«.  atl.»p.,t.     ^ 

Now  nady.    Volumes  IL  and  III.  of 
■Tira    ggA-QOTOAI.  TBAnHBB.'    Price  lOi.  M.  each.    Sent  Carnage  Paid  upon  receipt  of  P.0.0.  for  7s.  6d.  per  Vol. 
"»xlon:  josiPR  HuoHU,  Piigrim  Street,  Ludgate  HilJ,  Landau,  E.C. 


UVilUlUXllIU        lUVJ/iJllil       UlillllJU. 


ILLUSTRATED  RE/U)ERS« 

READING  SHEETS  FOR  INFANTS.   Type  and  Illustra- 

tioDS  suitable  for  lai^  classes.     38.  6d.  Uie  set  of  14  sheets. 

INTRODUCTORY  PRIMER.  24  pp.  33  Woodcuts.   2d. 
PRIMER.    66  pp.  28  Woodcuts.   3d.  sewed,  4d.  cloth. 

N.B. — The  Lessons  in  the  Primers  are  little  stories,  not  a 
mere  collection  of  disconnected  sentences. 

BOOK  I.  (Standard  I.)    Fully  illustrated    6d.  cloth. 
BOOK  II.  (Standard  II.)     „  „         8d.  cloth. 

BOOK  III.  (Standard  III.)  „  „         is.  cloth. 

POETICAL  READER  (Standard  IV.)    FuUy  Ulustrated. 

IS.  6d.  cloth,  2s.  in  doth  extra  with  gilt  edges. 

BOOK  IV.  (Standard  IV.)    Fully  illustrated   is.  4d  cl. 
BOOK  V.  (Standard  V.)  „  „        2s.  cloth. 

MODERN  COPY-BOOKS. 

IN  THIRTEEN  BOOKS.    Price  2d  each. 
STANDARD  I. 

I.  Introductory:   Elements;    Easy   Letters   and 
Combinations  and  Short  Words  (Medium  Text). 
II.  Letters  and  Short  Words  (Medium  Text). 

III.  Letters  and  Short  Words  (Medium  Text). 

STANDARD  II. 

IV.  Words  in  Common  Use  (Medium  Text). 

V.  Capital  Letters  and  Figures  (Medium  Text). 

VI.  Bold  Small  Hand,  a  Medium  between   Round  and 

Small  Hand. 

STANDARD  III. 

VII.  VIII.  &  IX.    Text,  Small  Text,  Double  Small 

Hand,  and  Figures. 

STANDARD  IV. 

X.  Xa.  Text,  Small  Hand,  and  Figures.    [Xa.  (Nearly 

ready)  will  contain  The  Wrtck  of  the  Heiptrus.'i 

STANDARDS  V.  VI.  and  VII. 

XI.  Text  &  Small  Hand  :  Invoices,  Business  Forms. 
XII.  Text  &  Small  Hand  :  Correspondence,  etc 


STANDARD   AUTHORS, 
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BY  ALFRED   CARPENTER,  M.D.,  M.R.C.P.  (LOND.), 
Chairman  of  the  Council  of  ^he  Sanitary  Institute, 

WATER. 

It  may  seem  superfluous  to  ask  what  is  the  most 

natural  liquid  to  take  for  drinking  purposes ;  yet  some 

men  say  that  they  don't  know  the  taste  of  water.  They 

boast  themselves  upon  never  touching  it,  and  they  pay 

the  penalty  in  due  course.     What  shall  we  drink  ?  and 

where  shall  we  get  the  liquid  from  ?  are  questions  of 

the  greatest  importance  to  all     Danger  may  arise 

from  the   contamination  of  the   sources    of   water 

supply.    Sewage  pollution  becomes  augmented  in  an 

ever-increasing  ratio.    It  is  found  at  each  decennial 

census  that  every  square  mile  of  land  in  the  kingdom 

has  the  average  number  of  persons  residing  upon  it, 

increased  to  an  alarming  extent.    The  chances  of 

obtaining  a  pure  water  supply  from  its  accustomed 

sources  become  all  but  impossible  in  a  large  number 

of  instances  in  thickly-peopled  districts,   especially 

when  the  supply  is  taken  from  a  running  stream. 

We  will  consider  Water ^  before  taking  into  ac- 
count the  nature  of  other  beverages.  The  qualities  of 
a  good  water  are  negative  rather  than  positive.  It  is 
the  absence  rather  than  the  presence  of  distinguishing 
characteristics  which  mark  its  purity.  Its  characters 
may  be  considered  under  three  heads,  (i)  The 
Physical;  (2),  Microscopical ;  (3),  Chemical 

I.  Physical  Qualities, — Pure  water  is  without  taste, 
smell,  colour,  or  deposit  The  absence  of  colour  may 
be  observed  by  looking  at  the  water  through  a  glass 
cylinder  two  feet  long,  made  to  stand  erect  upon  pure 
white  paper.  If  the  water  be  heated  with  a  few  grains 
of  caustic  potass,  there  will  be  a  smell  developed  if 
there  is  much  organic  impurity  in  it,  even  if  there  be 
none  perceived  before  it  was  heated.  It  should 
be  neutral  to  the  action  of  test-paper— that  is,  blue 
litmus  paper  is  unaffected,  and  reddened  litmus  keeps 
its  colour. 

Fill  a  clean  Florence  oil  flask  perfectly  full  with  the 
water  to  be  examined,  and  hold  it  up  in  front  of  a 
bright  light.  If  there  is  organic  matter  in  suspension 
in  it,  or  if  there  be  any  living  organisms  floating  about, 
they  will  be  at  once  perceived.    If  there  is  any  visible 
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matter,  allow  it  to  subside,  and  leave  it  for  micro- 
scopical examination.  If  water  stands  these  tests 
successfully,  unless  it  contains  some  objectionable 
matter  in  solution,  it  is  probably  fit  for  drinking  pur- 
poses. Foreign  substances  which  may  be  in  suspen- 
sion are  not  necessarily  injurious,  as  they  may  consist 
of  sand  or  chalk,  or  some  other  comparatively  in- 
nocuous material,  which  may  settle  completely  as  soon 
as  the  water  is  at  rest,  the  microscope  will  reveal  their 
nature.  Let  the  water  to  be  examined  be  placed  in  a 
tall  champagne  glass ;  it  should  be  carefully  covered 
so  as  to  keep  out  dust,  etc.,  and  at  the  end  of  a  few 
hours  the  supernatant  fluid  may  be  drawn  off  by  a 
syphon,  and  the  sediment  at  the  bottom  transferred  to 
a  slide  covered  with  thin  glass,  and  placed  under  the 
field  of  the  microscope.  The  nature  of  the  deposit 
will  be  easily  made  out,  and  its  source  pretty  ac- 
curately fixed  upon  by  an  expert.  The  d'ebris  may 
consist  of  cottony  fibres,  scales  of  epidermis,  etc.,  (the 
evidence  of  dust,)  or  it  may  consist  of  particles  of 
muscular  fibre,  indicative  of  direct  sewage  contamina- 
tion, or  there  may  be  various  matters,  such  as  ciliated 
infusoria^,  bacilli,  confervse,  diatom*^,  or  algae,  indicative 
of  living  organisms,  which  feed  and  grow  upon  con- 
taminations of  different  kinds.  We  may  find  various 
species  of  worms,  spores  of  fungi,  etc.  When  they 
are  numerous  the  water  is  not  potable.  Water 
which  has  decided  tastes  should  be  rejected,  but 
water  free  from  taste  may  yet  be  very  objectionable. 
Common  salt  is  not  tasted  until  the  quantity  in  solu- 
tion equals  75  grains  to  the  gallon.  Carbonate  of 
soda  requires  60  grains  in  the  gallon  before  it  is  noted 
by  an  ordinary  person,  whilst  one-fifth  of  a  grain  of  an 
iron  salt  is  at  once  perceived,  though  it  is  compara- 
tively harmless.  The  absence  of  taste  is  not,  there- 
fore, a  safe  guide  as  to  purity.  The  source  of  the 
water  which  is  under  examination  should  be  fully 
known,  whether  it  be  from  a  tank,  a  cistern,  or  from 
a  service  pipe,  well,  stream,  or  lake.  That  impurity 
which  may  be  found  in  one  source  of  supply  will  have 
a  different  bearing  from  that  which  is  derived  from  its 
presence  if  the  supply  is  from  a  different  source.  The 
position  of  the  source  should  also  be  known.  If  from 
a  well,  all  the  particulars  regarding  the  well,  as  to  its 
situation  and  relationship  to  houses,  drains,  cesspools, 
pumps,  stables,  and  even  cultivated  gardens  or  other 
lands  should  be  noted.    The  presence  of  chloride  of 
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sodium  in  water  having  its  sources  liable  to  inroads 
from  searwater  has  a  very  different  signification  from 
that  which  attaches  to  its  irregular  appearance  in  land. 

Mieroseepkal  BxammatUm. — A  good  microscope 
with  l^h  powers  is  indispensable,  though  low  powers 
will  give  ttnich  information.  The  deposit  should  be 
ttansTerred  from  the  glass  in  which  it  has  been  collected 
to  the  slide  by  means  of  a  plain  Straight  tube  of  glass, 
from  -j^  to  ^  of  an  inch  in  diameter,  without  any  nar- 
rowing of  the  point  at  either  end.  The  tube  is  passed 
down  to  the  deposit,  the  finger  being  placed  upon  the 
top  end  of  the  tube.  As  soon  as  it  reaches  the  de- 
posit the  finger  is  raised  for  a  momentary  space  of 
time,  some  of  the  deposit  at  once  rises  in  the  tube, 
and  may  be  lifted  out  and  then  transferred  to  the  glass 
slide ;  it  should  be  covered  at  once  with  thin  glass. 

I.  Minerals,  such  as  sand,  etc.,  will  be  known  by 
theii  shapes;  they  are  large,  angular  particles,  often 
with  conchoidal  surfaces.  Clay  and  mart  are  round 
smooth  globules ;  they  are  unaffected  by  acids.  If  the 
deposit  be  chalk  it  is  soluble  in  diluted  acids  with^effer- 
vescence.  Iron  peroxide  is  in  reddish  brown  amor- 
phous masses,  easily  dissolving  in  acids. 

3.   Vegetable  matters.    Bits  of  carbon  are  found, 
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decayed  wood  and  coally  particles  from  soot  are  easily 
made  out,  portions  ofwoody  fibre  (Fig.  3;  5,  6,  7,  S), 
veins,  ducts,  and  parts  of  leaves  (Fig.  4;  ■»  9,  12.  13), 
bits  of  cotton,  linen,  cells  of  stareh,  fibres  from  cab- 
bages in  spiral  threads,  fragments  of  paper,  all  indicative 
of  water  contaminated  with  house  refuse.  But  algfe, 
diatoms,  and  desmids  (Fig.  r ;  5  to  13),  with  algoid 
vesicles,  are  not  so  injurious ;  they  indicate  water  from 
running  streams,  and  may  be  harmless. 

3.  Animal  products.  Bits  of  wool,  particles  of  in- 
sect life,  skins  of  water  creatures  (Fig,  4 ;  a,  3,  4,  5, 
6,  10),  epithelium  or  particles  of  skin  from  all  sorts 
of  animals,  bits  of  muscular  fibre  (Fig.  4 ;  14).  The 
identification  of  these  will  frequently  point  to  the 
source  of  the  contamination. 

Living  organisms  are  extremely  numerous,  a  mere 
list  of  them  would  fill  several  pages.  The  wheel 
animatculEe  and  others  of  the  infusoria  class  are  plen- 
tiful Their  presence  in  the  abstract  is  not  hurtful, 
because  it  is  probable  that  they  are  Nature's  scavengers, 
and  that  they  remove  hurtfiil  ingredients  from  the 
water.  If  they  are  numerous,  the  inference  to  be  drawn 


from  their  presence  is  that  there  is  food  for  them  to 
live  and  multiply  upon,  and  that  that  food  is  probably 
drawn  from  obnoxious  sources.  This  inference  would 
abo  apply  to  the  mtomostracan  crustaceans  (Fig.  i ;  1, 
3,  3,  4,  ir),  such  as  the  water-fleas,  the  tardigrada,oi 
water-bears,  and  other  kinds  of  tank  life,  bacteria, 
vibrios  (Fig.  2;  14,  15),  and  microzymes,  or  ^flfliiv«f« 
(Fig.  4  ;  15),  as  I  prefer  to  call  them,  have  a  decided 
significance.  They  require  high  microscopical 
power  to  see  them  properly.  Their  presence 
in  water  is  indicative  of  several  things.  There 
must  be,  for  instance,  organic  carbon  capable  of 
decomposition;  also  a  nitrogenous  substance,  which 
need  not  be  organic.  It  may  be  a  nitrate  or  nitrite 
of  either  soda,  potass,  or  ammonia,  which  becomes 
decomposed  by  the  growth  of  the  living  organisms. 
Minute  quantities  of  a  phosphatic  salt  are  also  neces- 
sary, for  it  has  been  clearly  made  out  that  all  cell- 
growth  is  associated  in  some  indefinable  way  with  a 
salt  of  phosphorus.  Ox^en  must  also  be  forthcoming, 
though  certain  of  the  vibrio  class  seem  to  revet  most 
when  free  oxygen  is  absent.  The  common  bacteria 
and  ordinary  vibrios  (Fig.  3;  13),  are  not  in  them- 
selves hurtful,  any  more  than  are  the  infusoria,  but 


they  indicate  the  proximity  of  putre^tive  organic 
matter,  which  is  most  likely  of  a  highly  dangerous 
character.  Monads  or  zooglaeae  are  also  found  with 
some  rhizopods,  with  euglena,  hydroiote,  amaba,  and 
ova  of  every  kind.  The  ova  of  worms  and  their 
embryos  are  indications  of  great  importance  and 
of  great  danger  to  those  who  use  water  containing 
them.  There  may  be  the  ova  of  tape-worm,  of  the 
round  wonn,  or  of  the  thread-worm,  and  many  other 
obnoxious  things,  and  even  parts  of  the  worm  them- 
selves (Fig.  4  ;  8,  1 1).  When  detected  they  should 
lead  to  the  condemnadon  of  the  water,  as  not  fit  to  be 
used  for  potable  purposes.  Any  stream  in  which  the 
muddy  deposit  at  its  edges  gives  indication  of  the 
presence  of  the  red-blooded  worm  (Nais,  Fig.  4 ;  7,  one 
of  the  annelidx),  on  a  warm,  sunny  afternoon,  is  cer- 
tainly contaminated  by  the  sewage  of  flesh-feeding 
animals,  and  no  water  supply  for  drinking  purposes 
ought  to  be  taken  from  such  a  source. 

Sometimes  the  positive  evidences  of  sewage  con- 
tamination are  shown  by  the  crystals  which  belong  to 
human  urine  (Fig.  %;  i,  9,  10,  12,  13),  or  epithelium. 
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or  even  blood  corpuscles  (Fig.  3 ;  4, 14),  and  corpuscles 
from  other  creatures  may  be  sometimes  seen  (Fig.  3 ;  6, 
7,  8,  9, 10, 11);  indeed,  the  names  of  obnoxious  things 
may  be  reckoned  as  legion. 

Chemical  Examitiatton. — It  is  sometimes  important 
to  determine  the  nature  of  the  gases  which  are  con- 
tained in  water,  though  the  process  is  generally  omitted 
by  professed  analysts.  N.,  O.,  and  COj  need  only  be 
looked  for,  as  if  hydrogen  sulphide  or  carburetted 
hydrogen  are  present  their  presence  will  be  sufficiently 
demonstrated  by  the  smell,  and  enable  any  one  to 
condemn  the  water  as  unfit  for  ordinary  drinking 
purposes ;  and  if  ammonia  exists  there  is  an  alkaline 
reaction.  The  ordinary  proportions  of  O,  N,  and  COj 
in  the  ordinary  supply  should  be  ascertained,  and 
departures  from  those  proportions  observed.  The 
three  gases  generally  co-exist  Natural  water  con- 
tains a  larger  proportion  of  O  compared  with  N,  than 
is  present  in  the  atmosphere.  This  fact  is  used  to 
show  that  the  air  is  a  mixture  of  gases,  and  not  a 
chemical  compound.  The  quantity  of  oxygen  present 
in  a  pure  water  exceeds  30  p.c.,  as  against  21  p.c.  of 
the  gas  m  the  atmosphere.  If  water  be  boiled  so  as 
to  drive  oflf  all  the  contained  gases,  and  if  it  be  then 


Fig.  3. 

shaken  up  with  a  measured  proportion  of  common 

air,  in  which  the  gases  normally  exist  as  about  4  N  to  i  O, 

it  is  found  that  the  proportion  dissolved  is  as  1*8  N  to 

I O,  scarcely  half  the  quantity  of  N  as  found  in  the  air 

being  dissolved  by  the  water.     This  latter  gas  is  not 

much  interfered  with  by  impurities,  the  quantity  being 

nearly  the  same  in  pure  as  in  impure  water,  but 

when  it  is  found  that  O  is  decreasing  and  CO^ 

increasing  it  is  evident  that  the  O  is  being  used  for 

oxidising  purposes,  and  that  there  is  C  in  the  water, 

which  must  be  derived  from  the  decomposition  of 

organic  compounds.    The  presence  of  CO^  is  easily 

shown  by  exposing  the  water   to  bright    sunshine 

in  a  covered  glass,  fiie  CO2  attaches  itself  to  the  sides 

of  the  glass.    This,  however,  is  not  positive  proof,  for 

if  the  water  has  been  drawn  from  a  service  pipe  in 

which  air  has  been  forced  into  the  water  by  extreme 

pressure,  the   pressure   being  removed,  allows  the 

absorbed   air  to    escape    from    the    water,   and    it 

attaches  itself  to  the  glass  in  a  manner  similar  to  that 

of  CO3.    It  is  not  difficult  to  clear  the  gases  from  a 

^ven  quantity  of  water  if  proper  apparatus  is  at  hand. 


It  requires  a  mercurial  trough  and  all  the  usual 
apparatus.  The  collected  gases  are  then  passed 
through  a  solution  of  KO,  by  which  the  CO  a  is 
absorbed  and  the  consequent  increase  of  weight  is 
noted.  It  is  then  passed  through  potassium  pyro- 
gallate^  by  which  the  oxygen  is  arrested ;  the  residue 
being  nitrogen.  The  chemical  examination  of  water 
is  said  to  be  either  qualitative  or  quantitative.  The 
processes  are  intricate,  and  would  require  more  space 
than  can  be  devoted  here  to  their  description.  I  shall 
only  give  some  general  directions  which  may  enable 
the  reader  to  determine  that  a  given  water  is  a 
suspicious  water,  and  ought  not  to  be  used  as  potable 
water.  It  will  be  therefore  as  to  quality  of  impurity 
and  not  as  to  quantity  that  our  observations  will 
extend. 

The  reaction  on  litmus  paper  has  been  already 
mentioned.  If  turmeric  paper  be  browned,  the 
water  is  alkaline ;  if  it  be  due  to  NHs,  the  alkalinity 
disappears  on  boiling ;  if  it  is  not  so  removed,  there  is 
a  fixed  alkali,  as  soda,  in  the  water.  If  the  NH3  is 
free,  a  test  liquor  called  Nessler^s  solution  gives  a  colour 
or  a  precipitate  according  to  the  quantity.  If  the 
water  be  boiled  with  certain    reagents,    as    potash 


Fig.  4. 

and  permanganate  of  potash,  the  albumenoid  matters 
which  may  exist  in  solution  in  the  water  are  broken 
up ;  the  nitrogen  present  in  the  compound  is  made  to 
form  an  ammonic  salt,  and  if  then  the  water  be 
Nesslerised,  as  it  is  called,  it  gives  a  result  which  is 
assessed  according  to  the  tint  of  brown  colour  which 
is  produced  in  the  liquid  acted  upon.  This  reaction 
is  not  a  safe  guide,  for  the  nitrites  and  nitrates 
produced  by  the  sewage  of  former  ages,  and  which 
are  now  innocuous,  are  made  to  appear  as  evidence  of 
a  previous  sewage  contamination,  and  assessed  as  if 
now  dangerous.  If  the  sewage  contamination  is  of  a 
late  date,  there  are  other  means  which  are  more  reliable 
and  safer  guides.  We  may  look  for  chlorine  and 
phosphoric  acid  (H3PO4),  whilst  the  changes  which 
may  arise  in  the  quantities  of  HNO^  and  H2SO4,  or 
the  presence  of  metals  which  are  foreign  to  the  usual 
water  of  the  district,  are  the  best  guides  as  to  con- 
tamination; though  I  am  not  inclined  to  depreciate 
the  value  of  the  Nessler's  test  when  the  ordinary  states 
of  the  pure  water  of  the  district  are  well-known. 
Chlorine  is  detected  by  nitrate  of  silver,  the  water 
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being  first  acidified  by  a  few  drops  of  nitric  acid 
(HNOs)  \  ^hcf  e  is  a  white  precipitate,  becoming  darker 
by  the  continued  action  of  light ;  one  grain  per  gallon 
gives  a  slight  haze,  whilst  four  grains  show  a 
marked  degree  of  turbidity,  becoming  in  due  course  a 
decided  precipitate ;  but  ten  grains  give  a  precipitate 
immediately.  All  hard  water  contains  from  one  to  two 
grains  of  chlorine  per  gallon.  It  is  the  difference  in 
quantity  in  the  water  under  examination  from  the 
usual  amount  which  is  the  guide  as  to  contamination, 
for  if  the  specimen  has  not  been  affected  by  tidal  waters, 
it  indicates  the  certainty  of  sewage  contamination 
when  the  quantity  of  chlorine  in  a  given  specimen 
shows  signs  of  irregularity  and  of  increase  over  the 
normal  amount 

{To  be  continued!) 


(  What  to  teach^  and  hew  to  teach  it.) 

BY  RICHARD  BALCHIN. 

In  the  syllabus  of  work  for  Standard  IV.  which  ap- 
peared in  last  month's  issue  of  this  magazine,  it  will  be 
seen  that  we  start  with  a  description  of  some  of  the 
common  elements  and  compounds.  It  is  almost  im- 
possible to  advance  in  any  path  of  knowledge  without 
at  least  samediexavsMy, 

Apparatus  is  here  required.  For  the  twenty-five 
years  during  which  I  have  taught  boys  '  elementary 
science  * — that  is,  up  to  the  present  time — I  have  had 
to  furnish  apparatus  at  m^  own  cost,  and  have  often 
been  sneered  at  for  my  pains.  Now^  however,  we  live 
in  happier  times,  and  the  School  Board  for  London  will 
make  a  special  grant  of  apparatus  to  those  teachers 
who  desire  to  take  up  science  in  their  schools.  It 
may  be  interesting  to  see  the  list  which  the  Board 
granted  for  the  use  of  Gloucester  Road  School,  and 
which  grant  has  been  repeated  in  the  case  of  my 
present  school  at  Peckham  Rye : — 

I  pneumatic  trough ;  3  stoppered  gas-jars ;  2  sets  of 
glass  beakers ;  2  glass  funnels ;  2  WoulfTs  bottles  ; 
2  retorts;  4  lbs.  glass  tubing;  100  test  tubes;  2  dozen 
glass- stoppered  bottles ;  2  spirit  lamps ;  i  set  of  porce- 
lain saucers;  one  set  of  enamelled  iron  saucers; 
2  retort  stands ;  2  test-tube  stands ;  i  Bunsen's  burner 
and  12  feet  of  rubber  tube ;  i  pair  of  scales ;  i  set  of 
cork  perforators ;  an  assortment  of  corks ;  i  pair  of 
pliers  :  t  file ;  2  sets  of  filter  papers ;  iron  and  copper 
wire ;  pestle  and  mortar ;  2  deflagrating  spoons ; 
one  pint  each  of  nitric,  sulphuric,  and  hydrochloric 
acid;  2  lbs.  chlorate  of  potash;  |-lb.  black  oxide  ;  2  lbs. 
granulated  zinc;  phosphorus;  sulphur;  iodine; 
Utmus ;  sodium ;  etc. 

Before  taking  the  lessons  proper  to  the  course  it  will 
be  necessary  to  explain  some  of  the  apparatus. 

Lessox  I. — The  Pneumatic  Trough.  (Note. — I 
need  no  longer  give  a  list  of  the  objects  required  to 
illustrate  the  lesson.  This  information  may  be  gathered 
from  the  notes.)  While  in  Standard  III.  the  boys 
learned  that  by  breathing  we  effected  a  change  in  the 
air.  We  wish  to  examine  our  breath  and  compare  it 
with  the  ordinary  air  to  discover  the  nature  of  this 
change.    Ask  the  boys  how  they  would  obtain  a  gas- 


jar  full  of  'breath.'  So  lead  to  the  dual  operation 
by  which  this  is  done,  i.e.:  (i)  We  get  rid  of  the  air 
in  the  jar  by  filling  the  same  with  water.  (Two  things 
cannot  occupy  one  and  the  same  space  at  the  same 
time.  The  pressure  of  15  lbs.  to  the  square  inch  on 
the  surface  of  the  water  outside  the  jar  keeps  the  water 
up  inside.)  (2)  By  means  of  a  bent  tube  we  breathe 
up  into  the  jar  so  as  to  allow  the  breath  to  displace  the 
water.  Let  one  of  the  boys  do  this.  Now  place  two 
jars  side  by  side — one  full  of  ordinary  air,  and  the 
other  full  of  expired  air,  />.,  *  breath.*  Show  by  dip- 
ping into  each  jar  a  lighted  taper,  that  there  is  a 
difference  in  the  two  airs  or  gases.  By  this  and  other 
experiments,  the  *  use  *  and  *  principle  of  action '  of 
the  pneumatic  trough  may  be  illustrated.  Show  how 
a  very  cheap  and  simp' e  pneumatic  trough  may  be  con- 
structed with  a  pail  and  two  bricks.  (Two  lessons  wiU 
probably  be  found  necessary  for  this  subject.) 

Lesson  2. — The  Spirit  Lamp.  Show  the  parts  of 
the  lamp.  Show  the  boys  how  to  make  a  very  cheap 
one.  Cret  an  empty  penny  ink-bottle  with  a  cork, 
through  which  passes  a  piece  of  tin  bent  into  the  form 
of  a  short  tube  for  the  wick.  This  is  described  and 
illustrated  on  page  51  of  the  Science  Reader  for  Stan- 
dard IV.  (Hughes). 

Fill  the  lamp  with  methylated  spirit,  and  light  it. 
Show  and  explain  the  observed  facts  in  the  following 
order : — (i)  Spirit  is  very  volatile^  i.e.^  soon  changed  to 
its  vapour ;  the  heat  of  the  hand  sufficient  to  effect 
this.  {Spiritus  (Lat.)  «  breath.)  (2)  This  vapour  is 
inflammable.  To  show  this,  fit  a  cork  into  a  large  test- 
tube,  pass  a  piece  of  pointed  glass  tube  through  the 
cork,  heat  the  spirit,  and  light  the  vapour  issuing  from 
the  point  of  the  tube.  (3)  By  capillary  attraction  the 
spirit  rises  up  the  wick.  (4)  The  match  first  applied 
gives  the  heat  sufficient  to  vaporise  the  spirit  and  then 
to  inflame  the  vapour.*  (5)  The  heat  of  the  spirit- 
flame  continues  the  processes  of  evaporation  and  in- 
flammation. 

{Note. — ^There  is  quite  enough  material  here  for  two 
lessons.) 

Lesson  3. — ^The  Structure  of  Flame.  (For 
the  subject-matter  of  this,  and  the  following  lesson  on 
the  Bunsen  burner,  I  almost  feel  that  I  need  simply 
refer  the  reader  to  pages  47  to  50  of  Tyndall's  *  Heat 
considered  as  a  mode  of  Motion;'  anything  more 
charming  than  this  description  I  have  never  read.  As, 
however,  some  teachers  may  not  have  the  book  by 
them,  I  will  give,  in  the  usual  manner,  the  outline  of 
the  lessons.) 

To  illustrate  the  structure  of  flame,  I  have  made  a 
very  thick  candle  in  the  way  following.  Procured 
2  lbs.  of  ordinary  *  dips.'  Put  them  all  into  an  iron 
saucepan  and  melted  them.  Took  the  wicks  out  of 
the  melted  fat,  and  twisted  them  together  to  form  one 
large  wick.  Placed  this  wick  upright  in  an  empty  tin 
can,  such  as  coflee  or  preserved  lobsters  are  »)ld  in ; 
fastened  the  wick  top  and  bottom,  Poured  the  melted 
fat  into  the  tin,  so  as  to  fill  the  space  around  the 
upright  wick.  Let  the  whole  cool  for  a  day  or  two. 
Cut  out  the  bottom  of  the  tin,  and  then  pushed  out 
my  *  giant  candle,'  as  the  boys  called  it.  {En  passant— 
This  was  all  very  satisfactory,  except  that  at  home  I 
occasionally  heard  mutterings  about  the  potatoes 
tasting  of  tallow  candles.    But,  of  course,  science,  etc.) 

Get  the  large  candle  well  alight  and  quite  pro- 
tected from  draughts.  Pass  down  into  the  middle  of 
the  flame  one  end  of  a  piece  of  glass  tube.     Some  gas 
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passes  up  the  tube  and  can  be  lighted  at  the  other 
end.  This  gas  came  from  the  interior  of  the 
flame ;  therefore  the  flame  seems  to  be  a  hollow  case 
enclosing  inflammable  vapour.  Test  this  in  another 
way,  by  letting  down  from  above  on  to  the  flame,  as 
far  as  the  middle  of  it,  a  sheet  of  clean  paper.  The 
paper  is  burnt  or  scorched  in  ring-form,  in  the 
centre  of  which  the  paper  is  unconsumed.  The 
'vapour' is  the  vapour  of  tallow.  Show  that  tallow 
may  be  converted  to  vapour  by  heat,  and  that  this 
vapour  is  inflammable.  [Heat  some  melted  tallow  in 
a  test-tube,  as  described  in  the  case  of  spirit,  in  a 
previous  lesson.]  (Should  not  at  present  use  the  term 
*  hydro-carbon '  for  this  vapour,  but  simply  *  fat- 
vapour.'  Nor  would  it  be  advisable  to  speak  of  the 
'oxidising' or  'reducing' flame.) 

After  these  preliminaries,  the  observed  facts  will  be 
taken  in  the  following  order :  ist,  the  tallow  melts ; 
(2)  the  liquid  fat  rises  up  the  wick ;  (3)  the  fat  is 
changed  to  its  vapour,  which  fills  the  interior  of  the 
flame ;  (4)  the  vapour  burns. 

{Note, — This  lesson  should  be  repeated  after  the 
boys  have  taken  up  the  subject  of  oxygen,  hydrogen, 
carbon  dioxide,  and  the  composition  of  air  and 
water.  Then  the  nature  and  products  of  combustion 
may  be  explained,  and  the  lesson  upon  the  Bunsen 
burner  given.) 

Lessons  4  to  10. 

Matter  and  elementary  bodies.  Oxygen.  Carbon. 
Hydrogen.  Composition  of  water.  Nitrogen  and  the 
composition  of  air.    Carbonic  acid. 

The  subject-matter  of  these  seven  lessons  is  given 
vith  sufficient  fulness  on  pages  7  to  30  of  the 
Science  Reader  for  Standard  IV.  and  on  pages  86 
to  140  of  that  for  Standard  V.  I  particularly  call 
attention  to  the  illustration  on  page  140  of  the 
latter.  It  would  be  well  to  make  a  large  'wall' 
picture  of  this  for  continual  reference.  I  may 
perhaps  mention,  in  connection  with  the  lesson  upon 
•  oxygen,'  that  we  are  in  the  habit  of  performing  an 
experiment  which  shows  in  a  striking  and  interesting 
manner  the  fact  that  this  gas  is  a  supporter  of 
combustion.  As  far  as  I  know,  the  experiment  is 
not  described  in  any  text-book. 

I  have  on  the  table  a  glass  vessel  holding  about 
two  gallons  of  water.  A  small  aquarium  will  answer 
the  purpose.  A  small  taper  is  fixed  in  a  piece  of 
cork  and  floated  on  the  surface  of  the  water.  A  large 
beaker  or  tumbler  is  then  inverted  over  the  lighted 
taper,  and  pressed  down  to  the  bottom  of  the  vessel 
of  water.  The  taper  consuming  the  oxygen  of  the 
air  begins  to  burn  dimly.  I  then,  by  means  of  a  glass 
tube  from  an  oxygen  generator  (;>.,  heated  potassium 
chlorate,  etc  )*  introduce  a  fresh  supply  of  oxygen  to 
the  inverted  tumbler.  The  consequent  brightening 
up  of  the  taper,  buried  as  it  is  in  the  vessel  of  water, 
forms  an  exceedingly  beautiful  object. 

Any  additional  matter  which  the  teacher  may 
require  for  this  part  of  the  subject  will  be  found  in 
the  Chemical  Notes  by  Dr.  Aveling,  as  they  appear 
from  time  to  time  in  this  magazine. 

Lessons  ii  to  14. 

Distinction  between  chemical  and  physical  proper- 
ties. Weight.  Attraction  of  (Cohesion  and  the  three 
states  of  matter,  1.^.,  solid, -.'liquid,  and  gaseous. 
Indestructibility  of  matter. 


Here,  again,  I  feel  that  to  re-state  the  substance 
of  these  lessons  would  be  a  needless  repetition.  I 
therefore  refer  the  teacher  to  Chapter  IV,  of  the 
Second  Science  Reader. 

(To  be  continued,) 
0 

By  Edward  Aveling,  D.Sc.  London. 

[This  series  of  articles,  whilst  dealing  with  the  suhjects  required 
by  the  University  of  London  for  the  Matriculation  Examination 
and  with  those  required  at  the  Elementary  Stage  of  the  Inorganic 
Chemistry  (Branch  X.)  Science  and  Art  Department,  is  intended 
as  a  practical  guide  to  the  philosophical  and  systematic  study 
of  the  non-metallics.] 

Chapter  lU.-^cofttinued.) 

Examples  on  the  Preparation  of  Hydrogen 

FROM  Zinc  and  Sulphuric  Acid. 

(For  Solution.) 

(5)  Required  6  grams  hydrogen.    What  weight  of  zinc  must 

betaken?        I9S  jp^atts, 

(6)  7  grams  sulphuric  acid  are  poured  on  a  mass  of  zinc. 

How  much  of  the  metal  is  dissolved  ?  ...     A^i  Xf^ff'^^ 

(7)  i  e^am  hydrogen  is  evolved.     What  weights  of  metal  and 

acid  have  been  used  ?      i6t  j^ms.  o/xinc,  24^  j^s.  acid. 

(8)  8*05  grams  of  zinc  sulphate  are  formed.    What  weight  of 

zinc  has  been  dissolved  ?    What  weight  of  hydrogen 
is  evolved? !..     3^  jsrofns  ami ^\  gram. 

Lastly,  so  far  as  this  particular  equation  is  concerned, 
we  may  consider  the  question  of  volumes.  As  in  dealinjg 
with  weights  we  had  to  study  certain  essential  prelimi- 
naries, so  in  dealing  with  volumes  we  have  to  master  a 
general  principle. 

For  its  understanding  a  knowledge  of  thermometers,  and 
of  the  laws  of  barometric  pressure  is  necessary.  A  ther- 
mometer, ^epAtos  (thermos)  =  heat,  luvrpov  (metron)  =  mea- 
sure, is  a  register  of  temperature  or  a  register  of  the  con- 
dition of  bodies  in  regard  to  sensible  heat.  The  ordinary' 
thermometer  is  a  closed  glass  tube,  with  a  bulb  at  one 
end.  It  is  partly  filled  with  the  liquid  metal— mercury. 
Above  the  mercury  is  a  vacuum.  Plunged  in  melting  ice 
the  mercury  stands  at  a  certain  level.  This  is  marked  on 
the  glass,  and  called  the  fret  zing  point  of  water.  Plunged 
in  the  steam  of  boiling  water,  the  mercury  rises  to  and 
stands  at  another  level  This  is  marked  on  the  glass  as 
the  boiling  point  of  water.  The  space  between  these  two 
marks  is  divided  into  a  certain  number  of  equal  spaces, 
called  degrees. 

In  the  scientific  thermometer,  the  scale  of  Celsius,  the 
Swede,  is  used.  On  this  scale  o"  is  written  opposite  the 
level  of  the  mercury,  when  the  instrument  is  placed  in 
melting  ice,  100*  opposite  the  level  of  the  mercury  when 
the  instrument  is  placed  in  the  steam  of  boiling  water. 
Briefly,  the  freezing  point  is  o**,  the  boiling,  100*.  The 
space  between  is  divided  into  one  hundred  equal  parts. 
And  this  scale  is  called  the  Centigrade  (centum  =  one 
hundred,  gradus= a  degree). 

Two  other  scales  are  occasionally  used — the  Fahrenheit 
which  has  for  freezing  point,  32'' ;  tor  boiling,  212^.  The 
fixed  points  on  the  Rdaumur  scale  are  o*  and  80^. 

Sometimes  it  is  necessary  to  convert  the  degrees 
registered  on  one  scale  into  their  equivalents  on  another. 
This  is  done  by  the  following  plan  : — 

(i.)  To  turn  a  certain  number  of  degrees  expressed  on  the 
RMumur  scale  into  the  equivalent  expression  on  the  Centigrade 
sca'e. 

From  freezing  to  boiling  point  on  Reaumur  scale  «  80  spaces. 
„  )9        n       >i        *i       „  Centigrade  „=  100    „ 

80  spaces  on  the  Reaumur  scale  correspond  with  100  on  the 
Centigrade. 

I  space  on  the  Reaumur  scale  corresponds  with  Vt/*  =  J  on 
the  Centigrade. 
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of  shop  ?  Name  some.  What  is  a  shop?  The  answer  will 
most  hkdy  be, '  A  place  where  we  can  buy  different  things.' 
Can  we  buy  all  things  at  the  same  shop  ?  No,  we  buy 
different  things  at  different  shops. 

II.  Description. — Can  you  tell  me  what  kind  of  a  place 
a  shop  is  ?  It  is  like  a  house.  I  should  say  it  is  a  part 
of  a  house.  Which  part  of  a  house  is  it  ?  It  is  the  bottom 
part  of  a  house.  Is  there  nothing  underneath  the  shop  ? 
VeSy  very  often  the  kitchen  is  under  the  shop,  or  else 
there  are  cellars.  What  is  there  over  the  shop  ?  There 
are  rooms.  Now  what  is  the  shop  like  ?  Yes,  it  is  like  a 
very  large  room.  But  do  you  know  how  it  is  different  to 
a  room  ?  It  has  a  very  large  window.  Do  we  ever  have 
such- large  windows  to  our  rooms?  No.  Generally  all 
the  front  of  the  shop  is  a  window.  How  do  you  get  into 
the  shop?  By  the  door.  Where  .is  the  door?  By  the 
side.  Yes,  but  sometimes  the  front  of  the  shop  has  two 
windows  ;  then  where  is  the  door  ?  In  the  midole.  What 
do  you  generaUy  see  outside  shops,  over  the  door  or 
window?  We  see  a  name.  Whose  name  is  it?  The 
man's  whose  shop  it  is.  Yes,  he  generally  has  his  name, 
and  sometimes,  too,  the  kind  of  shop  he  keeps.  If  a  man 
sells  bread,  what  would  he  have  over  his  shop  ?    Baker. 

Now  we  will  go  into  the  shop.  How  shall  we  get  in  ? 
By  the  door.  What  shall  we  see  when  we  get  in  ?  The 
counter.  What  is  the  counter  like  ?  It  is  something  like 
a  long  table.  There  is  one  difference  between  the  counter 
and  a  table ;  what  has  the  table  that  the  counter  has  not  ? 
It  has  legs.  What  has  the  counter  instead  of  legs  ?  A 
piece  of  wood  all  along.  Do  you  know  what  is  the  other 
side  of  the  counter?  Generally  drawers,  sometimes  only 
a  cupboard.  Now  if  the  counter  were  made  exactly  like 
a  table,  with  legs,  the  shop  people  would  not  be  able  to 
put  anything  under  it,  because  it  would  look  so  untidy, 
therefore  it  is  all  covered  in  with  wood.  What  is  the  use 
of  the  counter?  To  put  things  on.  Where  does  the 
master  of  the  shop  stand  ?  Behind  the  counter.  Where 
do  you  stand  when  you  go  into  the  shop  ?  In  front  of  the 
counter. 

There  is  veiv  often  one  particular  drawer  in  the  counter, 
do  you  know  the  use  of  it  ?  The  man  puts  the  money  into 
it.  Do  you  know  what  it  is  called  ?  The  till.  What  is 
the  use  of  the  till  ?  Is  the  drawer  always  opened  for  the 
money  to  be  put  in  ?  No,  sometimes  it  is  dropped  in 
throueh  a  hole  in  the  counter.  The  till  is  genenufy  kept 
locked.    Why  ? 

Now,  if  you  look  round  a  shop,  what  do  you  see  in  it 
besides  the  counter?  Yes,  there  are  generally  a  great 
many  shelves.  What  is  the  use  of  these  shelves  ?  Do 
you  ever  see  anything  else  in  shops?  Very  often  there 
are  chairs  for  the  people  who  go  in  to  buy  to  sit  on.  Do 
you  know  what  the  master  of  the  shop  calls  the  people  wh« 
go  ih  to  buy  ?  His  customers.  And  what  do  we  call  the 
master  of  the  shop?  The  shopkeeper.  Then  some 
shopkeepers  put  chairs  in  their  shops  tor  their  customers. 

The  teacher  might  here  let  the  children  describe  any 
special  shop,  e,g.^  some  shops  have  a  counting-house — 
some  have  hooks  and  no  shelves  (butcher's) — the 
peculiarities  of  the  fishmonger's,  the  chemist's,  etc.,  etc. 

You  told  me  that  shops  have  large  windows,  do  you 
know  why  this  is  ?  To  make  the  shop  light.  Yes,  and 
there  is  another  reason.  Do  you  like  to  look  in  shop 
windows  ?  Why  ?  Because  of  the  pretty  things  in  them. 
Who  puts  these  pretty  things  in  the  window  ?  Why  ?  To 
make  people  look  in  and  see  what  nice  things  he  has  to 
sell.  The  shopkeepers  like  large  windows  so  that  they 
can  put  a  great  many  things  in  ttiem,  and  make  them  look 
as  pretty  as  possible. 

When  you  go  to  buy  anything  for  your  mother,  what 
does  she  give  you?  Some  money.  To  whom  do  you 
give  it  ?  To  the  shopkeeper.  What  does  he  give  you  ? 
Perhaps  some  sugar  or  tea — indeed  whatever  you  ask  him 
for.  What  does  he  do  with  these  things  before  he  gives 
them  to  you  ?  He  wraps  them  up  in  paper.  Yes,  and 
before  that  what  does  he  do  ?  He  weighs  them.  What 
must  he  have  in  order  to  weigh  thexn  ?  Scales  and  weights. 
If  you  go  to  buy  milk,  do  you  have  it  weighed  ?  What 
does  the  milkman  do  ?    He  measures  it.  If  you  go  to  buy 


calico,  what  does  the  man  do  with  it  ?  He  measures  it. 
Is  that  measure  the  same  as  the  one  used  for  measuring 
milk  ?  No,  the  one  is  a  kind  of  mug,  the  other  is  a  long 
measure.  Now  we  have  found  out  tl^t  some  shopkeqpers 
use  scales  and  weights  and  others  use  measures. 

Now  there  is  one  thing  that  people  who  go  to  buy  at 
shops  ought  to  be  very  careful  about  Supposing  Mary*s 
mother  gave  her  sixpence  and  told  her  to  go  and  buy  a 
pound  of  sugar,  what  would  she  have  to  bring  back  to 
her  mother?  Sugar.  Yes,  and  something  else  besides 
sugar.  Some  money.  Do  you  know  how  much  money  ? 
Threepence.  What  do  we  call  that  threepence?  The 
change.  Then  Mary  would  have  to  bring  back  the 
sugar  and  the  change.  If  her  mother  only  gave  her 
threepence,  what  would  she  have  to  bring  back?  Only 
the  sugar,  there  would  be  no  change.  Then  when  you  go 
to  buy,  you  must  be  verjr  careful  about  the  change,  and 
take  care  not  to  lose  it  going  home. 

There  is  still  another  thing  I  want  to  ask  you.  When 
your  mother  sends  you  for  some  bread,  where  will  you  go? 
To  the  baker's.  And  if  she  sends  you  for  tea  ?  To  the 
tea-grocer's.  And  for  potatoes  ?  To  the  green-grocer's. 
And  for  soap  ?  To  the  oil-shop.  Now  when  your  mother 
sends  you  for  anything,  you  must  first  think  to  what  shop 
you  have  to  go  to  get  it,  so  that  you  do  not  go  to  the 
wrong  shop.  It  would  be  rather  silly  to  go  to  the  butcher's 
and  ask  for  some  bread,  or  to  the  baker's  for  some  meat ; 
wouldn't  it  ? 

III.  Summary. — ^A  shop  is  a  place  where  we  buy 
different  things. 

The  owner  of  the  shop  is  called  the  shopkeq>er ;  the 
people  who  buy  are  called  the  customers. 

The  shop  has  a  large  window,  sometimes  two.  It  has 
a  counter,  shelves,  scales  and  weights,  or  measures. 

LESSON— THE  BAKER. 

Apparatus :  Some  flour^yeasi^  salt^  waUr^  wheat.  A  pan 
for  mixingflour^  yeasty  and  water.  Some '  sponge '  and 
dough.    Picture  of  daher. 

I.  Introduction, — ^The  children  should  be  questioned 
on  what  they  had  for  breakfast.  Ask  them  if  tney  know 
who  msdces  the  bread  ?  The  children  should  then  repeat, 
'  The  man  who  makes  bread  is  called  the  baker.'  Does 
the  baker  make  anything  besides.bread  ?  Yes,  he  makes 
bims,  cakes,  biscuits. 

II.  Bread  making, — I  have  all  the  thines  on  the  table 
used  to  make  bread.  I  want  you  to  look  at  them  and 
tell  me  their  names.  The  teacher,  pointing  to  some  flour, 
asks.  What  is  this  ?  and  this  ?  You  do  npt  know  ?  Well, 
I  will  tell  you.  We  call  this  yeast.  Water  and  salt 
should  then  be  pointed  to  and  named.  Now  tell  me  aU 
the  things  used  tp  make  bread.  Flour,  yeast,  salt«  and 
water.  Who  can  tell  me  from  whence  we  eet  flour  ? 
From  wheat  Here  is  some  wheat,  is  it  like  the  flour  ? 
No.  What  has  to  be  done  to  it  to  make  it  into  flour  ?  It 
has  to  be  ground. 

Now,  suppose  we  are  going  to  make  bread,  what  must 
we  get  ready  first?  A  pan,  or  something  to  hold  the 
difio-ent  things.  Well,  here  is  a  pan  ;  you  see  what  I  put 
into  it  Some  flour.  Yes  ;  and  now  what  have  I  put  ? 
Some  water.  Feel  this  water ;  what  do  you  notice  r  It 
is  warm.  What  am  I  doing  now  ?  Mixing  the  flour  and 
water.  What  does  it  look  like  ?  Batter.  For  what  does 
your  mother  use  batter?  For  making  puddings,  and 
sometimes  she  dips  fish  into  batter  before  she  fries  it. 
Now  see  what  I  put  into  this  batter.  Some  yeast  The 
baker  mixes  flour,  water,  and  yeast  just  like  this,  and 
then  he  sets  it  aside  in  a  warm  place  for  six  or  eight 
hours.    This  he  calls  '  setting  the  sponge.' 

I  have  some  '  sponge '  here  that  has  been  kept  for  some 
time  ;  is  it  like  it  was  when  it  was  first  mixed?  No,  it  is 
much  larger — ^we  say  it  has  risen.  Have  you  ever  seen 
anything  that  has  risen  ?  Yes,  your  mother  sometimes 
makes  cakes,  and  when  they  have  been  in  the  oven  a  little 
while,  they  beg[in  to  rise.  Now  you  see  that  is  what  the 
sponge  does  :  it  is  left  in  a  warm  place  and  it    rises. 
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What  docs  the  sponge  look  like  ?    Yes,  it  is  very  much 
like  the  yeast 

The  children  should  now  compare  the  sponge  with 
some  bread ;  they  will  see  that  it  is  too  thin  to  make 
bread. 

How  can  you  make  it  thicker?  What  does  your 
modier  do  if  she  puts  tco  much  water  with  her  puddmg  ? 
She  has  to  add  more  flour.  Very  weU,  this  is  what  the 
baker  does.  He  puts  some  flour — much  more  than  he  used 
for  the  sponge — ^mto  a  wooden  trough ;  he  mixes  a  little  salt 
with  it  He  then  mixes  some  vrarm  water  with  the  sponge, 
and  pours  it  into  the  flour  in  the  trough.  The  whole  is 
then  mixed  together  and  kneaded  into  dough.  What  is 
meant  by  kneaded  ?  This  dough  is  then  allowed  to  stand 
in  a  warm  place  for  several  hours,  and  at  the  end  of  this 
time  it  will  have  risen  just  as  the  sponge  did.  This 
dough  is  now  kneaded  again  and  left  to  rise  again,  then 
it  is  quite  ready  to  make  into  bread.  Here  is  some  dough. 
What  can  you  tell  me  about  it  ?  It  is  soft  and  white, 
moch  firmer  than  the  sponge.  This  is  now  ready  to  be 
made  into  bread.  What  must  the  baker  do  with  it  ?  He 
most  cut  it  into  pieces.  Yes ;  and  he  must  weigh  all  these 
pieces  to  see  that  they  are  the  same  weight.  Why  must 
each  piece  of  bread  be  weighed  ?  Because  every  one 
wants  the  same  amount  for  his  money.  After  these 
pieces  are  weighed,  they  are  made  into  different  shapes. 
Tell  me  some  of  these  different  shapes.  Bricks,  squares, 
cottages,  coburgs — these  are  all  loaves.  The  whole 
number  of  loaves  made  at  the  same  time  is  called  a 
hatch.  When  the  loaves  are  made,  what  has  to  be  done 
to  them?  Yes,  they  must  be  baked.  They  are  allowed 
to  stand  for  a  little  while,  and  then  they  are  put  into  a 
very  large  oven  and  baked.  The  loaves  are  put  into  the 
oven  and  taken  out  with  apeeL  This  should  be  described. 
Why  cannot  the  baker  push  the  loaves  in  with  his  hand  ? 
He  would  get  burnt.  Why  is  it  necessary  that  the  peel 
should  be  so  long  ?    Because  the  oven  is  so  large. 

Which  part  of  the  bread  did  we  make  ?  The  sponge. 
Onld  we  make  a  loaf  of  bread  during  our  lesson  ?  Why 
not?  Because  the 'sponge'  has  to  stand  a  long  while, 
and  the  dough  also,  before  it  can  be  made  into  loaves. 
Then,  altogether,  you  see  it  takes  a  long  time  to  make 
bread.  VHien  do  we  want  new  bread  ?  In  the  morning. 
When  do  you  think  the  baker  makes  the  bread  ?  Yes, 
he  has  to  work  all  night  in  order  to  get  the  bread  out  of 
the  oven  by  the  morning.    When  must  he  go  to  bed  ? 

III.  Summary. — This  should  be  written  on  the  black 
board  as  the  lesson  proceeds  : — 

The  man  who  makes  bread  is  called  the  baker. 
Bread  is  made  of  flour,  water,  yeast,  and  salt. 
The  baker  first  makes  the  sponge. 
The  sponge  mixed  with  water  is  poured  into  some 
flour,  with  a  little  salt  in  it ;  this  is  kneaded  into  dough. 
The  dough  is  cut  and  weighed,  and  made  into  loaves. 
These  loaves  are  baked  in  a  large  oven. 
The  baker  uses  a  peeL 

(To  he  continued,) 


University  of  London. — At  the  annual  meeting 
of  the  Convocation  of  this  University,  held  at  Burling- 
ton Gardens,  on  Tuesday,  May  13th,  a  resolution  was 
adopted  to  the  effect  that  an  examination  of  less 
difficulty  than  the  Matriculation  should  be  established 
by  the  University  to  encourage  and  assist  pupils  under 
sixteen  years  of  age — both  boys  and  girls — of  secondary 
schools  of  all  grades,  to  proceed  to  the  Matriculation 
and  Degrees  Examinations.  The  Examination  will 
be  held  simultaneously  in  London,  and  at  certain  pro- 
vincial centres,  the  obligatory  subjects  for  a  pass  being 
(0  English;  (2)  some  other  Language;  (3)  Mathe- 
matics, and  (4)  Science. 


ANSWERS  TO 

April  26th,  1884. 

FIRST  YEAR 
Papil  Teachers  at  end  of  First  Tear. 

nrei  hottrs  ami  a  half  allowed. 
Arithmetic. 

MALES. 

I.  DeBne  the  G.C.M.  and  L.C.M.  of  given  numbers;  and 
find  the  G.C.M.  and  L.C.M.  of  792,  528,  and  1232. 

The  G.C.M.  of  two  or  more  numbers  is  the  greatest  number 
which  will  divide  them  without  a  remainder. 

The  L.C.M.  of  two  or  more  numbers  is  the  least  number  into 
which  they  will  divide  without  a  remainder. 

528)792(1 
528 

264)528(2 
^8 

264)1232(4 
1056 


176)264(1 
176 


11528,792*  "3^ 
8^  48,    72,    112 

3' 

2 


b.      9.      14 


88)176(2 
176 

G.C.M.=88 


2^ 


14 


11x8x3x2x3x7 
=  11088  L.C.M. 


2.  Divide  the  product  of  37  "5,  2*o8,  and  '06,  by  00005625  ; 
divide  also  8'  i  by  '0063  until  the  figures  recur. 

37*5 
2 -08 

3000 

7525L 
78*000 

'o6^ 

•00005625  \4-68oooooo/8320o.    Ans. 

745000     V 

18000 

16875 

11250 
11250 

00. 
'0063)8  •  ioooooooooo(  1 285  '^  1428  j.    Ans. 

3.  Express  t  of  ;^2-625  -  2^  of  i'375  shillings  as  the  fraction 
of  a  guinea ;  and  find  in  /^  s.  d.  the  value  of  4*15625  guineas. 

I  of  ;g2*625  -  2t  of  1-3755* 


2  Is. 

_|xVxV-VxV 
"  21 

21 

=  J^5»     Ans. 


gumeas. 
4-15625 

2£ 

s.  87-28125 

12 

d.    3*37500 
£a  7s.  3td. 


Ans. 


4.  A  cistern  of  water  lost  *I2  of  its  contents  by  leakage,  then 
26  gallons  were  drawn  off,  and  it  was  then  three-fourths  full. 
How  many  gallons  did  it  contain  at  first  ? 

Total  amount  leaked  and  drawn  ofr=-l=-25 

.*.  *25  -  '12=  *I3,  amount  drawn  off. 

And  number  of  gallons  it  held 

galls,     galls. 

=  '13    :    I   : :    26    :     x 

26 
—  =  200  galls.    Ans. 

•13    ^ 
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FEMALES. 

I.  Make  out  the  following  bill  and  receipt  it;  bow  mucb 
change  out  of  a  £l  note  ? 

,3^  cwt.  of  coals  at  io}d.  a  cwt. 
13  lbs.  of  cheese  at  yjd.  per  lb. 
2\  lbs.  of  tea  at  3s.  4d.  per  lb. 
17  lbs.  of  sugar  at  5j[d.  per  lb. 
3i  yds.  of  flannel  at  is.  ii^d.  per  yd. 
29  yds.  of  calico  at  io}d.  per  yd. 

London,  April  26th,  1884. 
Mrs.  Dyer. 

Bought  of  Henry  Wild. 


3I  cwt.  of  coals  at  10^.  per  cwt.  ... 

13  lbs.  cheese  at  7id.  per  lb. 

2]  lbs.  tea  at  3s.  4d.  per  lb. 

17  lbs.  sugar  at  5id.  per  lb. 

3i  yds.  flannel  at  is.  iijid.  per  yd.... 

29  yds.  calico  at  io|d.  per  yd. 


I 

o 
o 
o 
o 
o 
I 


s. 

3 
8 

9 


d. 


7    9i 
6  io| 

5  i»l 


^}    '     ? 


Received  same  time 
CZ  IS.  3d. 
Henry 


Wild. 


Change =;f  5  -;f3  is.  3d.s;;f  i  i8s.  gd.  Ans. 

2.  Find,  by  practice,  the  cost  of  29  acres  3  roods  5  poles  at 
100  guineas  per  acre. 

100  guineas  s;f  105. 
£     s.  d. 
105    o    o 
29 


2  r.=}  a. 


I  r.  =\  of  2  r. 
5  p.=iof   I  r. 


3045    o    o  =valueof  29acres. 
52  10    o  s     „  2  roods, 

26    5    o  =     „  I  rood. 

3    5^7*=     f>  5  poles. 

29  a.  3  r.  s  p.  Ans. 


1127 


Ji= 


I) 


3.  What  will  be  the  cost  of  987  cattle  at  ;^28  i6s.  lojd. 
each? 


IOS.  =  J;^ 


5s.  =  ^  of  los. 

lS.=:|of     5s. 

6d.=^of  Is. 
4d.  =  it  of  IS. 
4d.=^  of  4d. 


£ 
987 


S. 

o 


27,636  o 

493  10 

246  15 

49  7 

24  13 

16  9 

2  I 


d. 

o  =valueat;fi    each. 
28 

o  = 

o  = 

o  = 

o  = 

6  = 

o  = 

Ii= 


28,468  IS    74 


;f28 

IDS. 

5s. 

IS. 

6d. 

4d. 
id. 

/28  1 6s.  io|d. 


4.  What  is  the  least  number  which,  when  divided  by  12,  20, 
30,  or  54,  shall  leave  as  remainder  4  ? 

No.  required =L. CM. +4. 
12,  20>  30.  54 


3     6,  10,  15,  27 
/.  10,    /,    9 


2X3X  10x9+4= 
Grammar. 

MALES  AND  FEMALES. 


Ans. 


I. 


Alas  !  what  boats  it,  with  incessant  care^ 

To  tend  the  homely,  slighted  shepherd's  trade, 

And  strictly  meditate  the  thankless  muse  ? 

Analvse  the  above  passage,  parsing  the  words  in  italics. 

2.  What  English  terminations  do  you  see  in  it  ?  and  mention 
other  words  with  similar  terminations. 


SUBJECT. 

PREDICATE. 

OBJECT. 

EXTENSION. 

It,  to  tend  the  homely 
slighted     shepherd's 
tn^e,     and    strictly 
meditate  the  thank- 
less muse  with  inces- 
sant care. 

boots 

what 

.^^j—interjection,  expressing  sorrow. 

boots — reg.  trans,  verb,  act.,  ind.,  pres.,  3rd  sing.,  agreeing 

with  itsnom.  'it.' 
iV— pers.  pro.,  neut.,  sing.,  3rd.,  nom.  to  '  boots.' 
royv— abs.  noun,  neut.,  3rd  sing.,  obj.,  gov.  by  'with.' 
homely — adj.  of  quality,  qual.  'trade.' 
slighted— paniU  adj.  of  quality,  quaL  '  trade.' 
strictly — ady.  of  manner,  mod. '  to  meditate.' 
meditate— teg.  intrans.  verb,  act  inf.  pres.,  used  as  abs. 

noun.,  neut.,  sing.,  nom.  in  apposition  with  'it.' 

2.  The  English  terminations  are  : — 

•fy  in  homely  ;  'edin  slighted  ;  -ly  in  ttrietly  ;  'less  m  thankless. 
Other  examples  of  similar  terminations  are  : — ^bodily,  godly, 

ehastlv;  wretched,  new-fangled,  ragged;  homeless,  houseless, 

fatherless. 

3.  Mention,  with  examples,  some  common  terminadons  of 
adverbs. 


'ly,  as — wilfiiUy,  seemingly,  purely,  badly. 

rling,  -long,  as — headlong,  sidelong,  darkling. 

'Ward,  'VHirds,  as — ^backward,  forward,  inwards. 

'Zuise,  -way,  -ways,  as — lengthwise,  straightway,  always. 

-meal,  as — ^piecemeal 

-ther,  as — hither,  thither. 

'Se,  -es,  'ce,  as — else,  besides,  hence. 

'ere,  as — here,  there,  everywhere. 

Qeography* 
{Ansiver  eithir  Q.  i  or  Q.  2,  not  both.) 

1.  Taking  the  city  of  Chester  as  a  centre,  describe  the  natural 
features  of  the  country,  the  chief  towns,  and  chief  employmenu 
of  the  people,  within  twenty  miles  on  every  side. 

lUustiate  by  a  map,  showing  the  courses  of  the  Dee  and  the 
Mersey. 

The  city  of  Chester  stands  in  the  midst  of  a  flat  district  watered 
by  the  rivers  Dee  and  Mersey,  both  of  which  enter  the  Irish  Sea 
by  wide  mouths  or  estuaries.  That  of  the  Mersey  is  navigable 
for  the  largest  vessels,  but  that  of  the  Dee  is  silted  up  with  sand 
for  many  miles,  and  is  only  navigable  for  small  boats.  The 
south-western  part  of  the  district  extends  to  the  hills  of  North 
Wales,  fiamous  for  their  beauty.  To  the  north,  on  the  banks  of 
the  Mersey,  are  Liverpool  and  Birkenhead,  engaged  in  commeroe 
and  shipbuilding.  Widnes  manufactures  cheoucals,  and  War- 
rington, iron.  At  Crewe  are  large  engine  works,  and  at  Nantwicb, 
Sandbach,  and  Northwich  are  Targe  salt  mines.  Oswestry  is  a 
market-town,  and  has  trade  in  agricultural  produce,  while  Wrex- 
ham and  Ruthin  manufacture  woollen  goods,  and  Flint  and  Denbigh 
have  mines  of  iron,  coal,  and  stone.  The  county  of  Chester  is 
agricultural,  and  cheese  of  fine  quality  is  made,  and  cattle  are 
reared  in  large  quantities,  both  occupations  finding  employment 
for  many  people.  Chester  itself  is  an  ancient  city,  noted  for  its 
walls  and  antiquities. 

2.  Describe,  as  you  would  to  children,  the  position  of  London, 
Bristol,  Liverpool,  Glasgow,  and  Dublin ;  and  say  which  of  these 
towns  are  best  placed  as  seaports.  Give  full  reasons  for  your 
answer. 

London  stands  on  the  River  Thames,  about  sixty  miles  from 
its  junction  with  the  North  Sea. 

Bristol  stands  near  the  mouth  of  a  small  river  called  the  Avon, 
where  it  Joins  the  channel  known  by  the  same  name  in  the  south- 
west of  England. 

Liverpool  is  on  the  north  side  of  the  wide  estuary  of  the  Mersey, 
which  separates  Lancashire  from  Cheshire. 

Gla^w  is  about  twenty-five  miles  from  the  mouth  of  the 
River  Clyde,  which  enters  the  Firth  of  Clyde  on  the  west  coast 
of  Scotland. 

Dublin  is  on  the  east  coast  of  Ireland,  and  stands  on  the  Lifiey, 
which  flows  into  Dublin  Bay. 

Liverpool  and  London  occupy  the  best  positions  as  ports. 
London  is  at  the  terminus  of  all  the  main  lines  of  railway,  close 
to  an  immense  population,  from  which  it  g^ts  its  exports,  and 
which  serves  as  a  ready  market  for  imports.  The  river  is  always 
navigable  for  the  largest  vessels.  Liverpool  is  near  the  yrgsl  popu- 
lations of  Yorkshire  and  Lancashire,  and  is  thus  well  situated 
for  getting  and  receiving  cargoes.  It  is  easy  of  access  from 
America,  with  which  we  trade  largely. 

3.  Draw  a  full  map  of  Victoria  Colony,  showing  the  courses  of 
the  Murray,  and  its  tributaries,  and  the  other  physical  features 
of  the  Colony. 

N.B. — Insert  the  lines  of  latitude  and  longitude » 
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History. 

1.  Compare  the  Britons  with  the  Romans  at  the  time  of  their 
first  invasion  of  this  island. 

The  Britons  in  the  southern  part  of  the  island  were  somewhat 
dTilised  before  the  advent  of  the  Romans.  Thej  had  much  of 
the  spirit  which  duLracterises  them  now,  Caesar  coming  to  punish 
them  for  helping  their  Gallic  neighbours  against  him.  They 
tattooed  their  bcMies,  but  wore  garments  of  £in  and  wool,  and 
were  anned  with  shields,  javelins,  and  short  swords.  They  tilled 
the  groond,  growing  corn  of  different  kinds,  but  had  no  fortresses, 
their  towns  being  of  rude  huts  surrounded  by  a  ditch  and  stockade. 
Those  of  the  northern  part  of  the  island  were  much  less  civilised, 
living  npon  their  flodcs  or  by  hunting,  and  inhabiting  caves  as 
well  as  making  themselves  rude  huts. 

On  the  other  hand,  the  Romans  were  trained  soldiers,  belong- 
ing to  the  most  martial  and  powerful  nation  in  the  world.  They 
were  acquainted  with  arts  and  sciences,  and  the  comforts  ana 
luxuries  of  life,  looking  upon  all  who  did  not  belong  to  them  as 
savages  aoid  as  enemies.  They  were  brave,  but  revengeful  and 
cruel  to  those  whom  they  conquered.  Wherever  they  went, 
however,  they  carried  with  them  their  arts  and  resources,  and 
left  the  countries  better  than  they  found  them. 

2.  Who  were  the  Picts  and  Scots?  What  measures  is  Vorti- 
gem  said  to  have  taken  to  stop  their  inroads  ? 

The  Picts  are  believed  to  have  been  the  remnant  of  the 
Caledonians,  the  first-known  inhabitants  of  Scotland.  The 
Scots  were  a  tribe  who  had  crossed  from  Ireland,  which  was  for 
centories  called  Scotia. 

Both  tribes  were  warlike  and  savage,  causing  considerable 
trouble  to  Roman,  British,  and  Saxon  rulers  of  Bntain. 

Vot^rn,  a  British  prince,  was  unable  to  fight  successfully 
against  them,  and  called  in  the  Jutes,  under  Hengist  and  Horsa, 
to  his  aid.  By  these  means  they  were  driven  back,  but  the  Jates 
esuhlished  themselves  in  Britain,  Thanet  being  the  reward  given 
them  by  Vortigem. 

3.  How  did  Alfred  the  Great  come  to  the  throne?  Sketch 
his  character  and  career. 

Alfred  was  chosen  king  unanimously  by  the  Witan.    He  was 
bora  at   Wantage,  in   Berkshire,  and  at  twenty-two  became 
Ido^  in  preference    to   his    brother*s    children.     He   fought 
aganst  the  Danes  till  compelled  to  hide  in  Athelney,  878. 
Kmeiging  thence,  he  defeated  them  at  Etbandune,  their  leader 
beooimng  vassal  to  Alfred,  and  ruling  the  eastern,  while  Alfred 
ruled  the  western  part  of  the  island.    As  the  treaty  then  made 
was  kept  by  the  Danes,  Alfred  turned  his  attention  to  improving 
his  kingdum.     He  made  wise  laws,  encouraged  trade,  bmlt  ships 
and  schools  and  churches.    He  died  in  901,  loved  and  revered 
b^  his  people,  for  although  he  was  harsh  in  the  earlier  years  of 
his  reign,  ne  be^me  less  so  as  the  troubles  of  his  kinedom  de- 
creased.   He  was  an  able  ruler,  a  brave  warrior,  a  good  scholar, 
and  a  pattern  of  industry  and  devotion.    He  very  justly  acquired 
sod  deservol  the  epithet  of  'Great.' 

Composition. 

Write  from  memory  the  substance  of  the  passage  read  to  you 
by  the  Inspector. 

In  this  part  (^  the  desert  thpre  is  not  the  slightest  sign  of  road 
or  track,  but  the  camels  never  fail  to  choose  Uie  right  line.  By 
the  direction  taken  at  starting  th^  know  the  point  lor  which  they 
are  to  make.  There  is  always  a  leading  camel  (generally,  I  be- 
lieve, the  eldest)  who  marches  foremost,  and  determines  the  path 
for  the  whole  party.  When  it  happens  that  no  one  of  the  camels 
has  been  accustomed  to  lead  the  others,  there  is  very  great  diffi- 
culty in  making  a  start ;  if  you  force  your  own  beast  forward  for 
a  moment,  he  will  contrive  to  wheel  and  drawback  :  the  respon- 
silniity  of  finding  the  way  is  evidently  assumed  very  unwillingly. 
After  some  time,  however,  it  becomes  understood  that  one  of  the 
beasts  has  reluctantly  consented  to  take  the  lead,  and  he  accord- 
ingly advances  for  that  purpose.  For  a  minute  or  two  he 
marches  vrith  great  indecision,  taking  first  one  line,  and  then 
another,  but  soon,  bj  the  ajd  of  some  mysterious  sense,  he 
discovers  the  true  direction,  and  thenceforward  keeps  to  it 
steadily,  going  on  from  morning  till  night.  When  once  the 
leaderdiip  is  established,  you  cannot  t^  any  persuasion,  and 
scarcely  even  l^  blows,  induce  a  junior  camel  to  walk  one  single 
step  in  advance  of  the  chosen  guide. 

Needlework. 

FEMALES. 
One  hour  will  he  allowed  fir  this  exercise,  in  the  afternoon. 


Music. 

A  ptarttr  of  an  hour  allowed  fir  this  papor. 

(N.B. — Pupil  Teachers  may  answer  the  questions  in  either 
the  Sta£f  Notation  or  the  Tonic  Sol-fa,  but  not  both.  The 
questions  in  the  Tonic  Sol-fa  Notation  will  be  found  at  the  end.) 


I.  Write  above  each  of  the  foUovring  notes  its  value-name 
(semibreve,  &c.),  and  below  each  its  pitch-name  (C,  B,  or  Do, 
Si,  &c.) : — 

'•  (I)  (2)  (3)  (4) 

Crotchet.  Minim.  Semibreve.  Quaver. 


B 


3.  Add  proper  time-signatures  to  the  following : — 
(I)  (2)  (3) 


3.  Write  below  each  of  the  following  intervals  its  name  (major 
fourth,  &c) : — 


3-      (I) 


i 


(a) 


(3) 


(4) 


^•- 


^^^l^^l^^l 


Mayor  3rd.  Minor  and.      Perfect  5th.     Pluperfect  4th 

or  Tritone. 


TONIC  SOLFA  NOTATION. 

1.  Re-write  the  following  an  octave  higher,  doubling  the 
value  of  every  note : — 

|n    :s    |f    :r    |1    :s    I"    •—  | 

I.  Y  :-I»':-|f'  :-|r'  :-|l*:-|8':-|  8':-|-:-| 

2.  What  do  "Key  A,"  **  Key  B,"  mean  at  the  beginning  of 
a  tune  ? 

2.  That  the  sounds  of  A  and  B  arc  to  be  found,  and  these 
sounds  are  to  be  tonics,  or  key-notes,  of  the  music  to  which  they 
arc  respectively  placed. 

3.  Write  the  names  of  the  following  intervals  : — {i\5oh  to/^; 
(2)  te  to  doh^ ;  (3)  me  to  te ;  {^)fah  to  ie. 

3.  (I)  Major  3rd ;  (2)  Minor  2nd;  (3)  Perfect  or  Major  5th; 
(4)  Pluperfect  4th  or  Tritone. 


SECOND    YEAR. 
Pupil  Teaehen  at  end  of  Second  Year. 

FIRST  PAPER. 
Thru  hours  and  a  half  allowed  for  this  Paper, 

Euclid. 

MALES. 

[All  generally  understood  abbreviations  for  words  may  be  used.] 

1.  From  the  greater  of  two  given  straight  lines  to  cut  off  a  part 
equal  to  the  less.  Point  out  the  data  and  the  quasita  in  this  pro- 
position. 

Euclid,  Book  I.,  Prop.  3. 

Data  .'—*'  Let  A  B  and  C  be  the  two  given  straight  lines,  of 
which  A  B  is  the  greater." 

Quasita:^**  It  is  required  to  cut  off  from  A  B  a  part  equal  to 

2.  If  two  triangles  have  two  angles  of  the  one  equal  to  two 
angles  of  the  other,  each  to  each,  and  one  side  equal  to  one 
side,  viz.,  either  the  sides  adjacent  to  the  equal  angles  in  each, 
or  the  sides  opposite  to  them,  then  shall  the  other  sides  be  equal 
each  to  each,  and  also  the  third  angle  of  the  one  equal  to  the 
third  angle  of  the  other. 

Euclid,  Book  I.,  Prop.  26. 
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3.  Construct  a  triangle  whose  base  shall  be  equal  to  a  given 
line,  one  of  the  angles  at  the  base  equal  to  a  ^ven  angle,  and  the 
sum  of  the  two  other  sides  equal  to  a  given  line. 


D  E 

Let  A  be  the  given  line  for  the  base,  B  the  given  angle,  and  C 
the  given  line=  to  the  sum  of  the  other  sides  of  the  triangle. 

Draw  DE=A  (I.  3).    At  the  point  D  in  the  line  DE,  make 
the  zEDF=  zB(I.  23). 

Make  DF=C.    Join  EF. 

At  the  point  E  in  the  straight  line  EF  make  L  FEG  =  L  EFG. 
Let  EG  meet  DF  in  G. 

A  DGE  =  A  required. 

Because  L  GEF=  l  GFE,  GE=GF  (L  6). 

But  DF=C  (Const. ),/.DG,  GE=C. 

And  DE= A,  and  z  EDG=  L  B  (Const.). 

. '.  GDE  =  A  required. 

Arithmetic, 


Q.  E.  F. 


I.  Simplify: — 


PEMALES. 


ia\  2W  off- It  off 

(^)J 


60-39 

=w 

=  2H.     Ans. 


1+7^13* 
6| 


(b) 


— +^ 
i+7_  13I 

=  1.     Ans. 


2.  A  man  spends  \  of  his  money,  then  \  of  the  remainder, 
and  then  \  of  what  was  still  left.  He  finally  has  £2^  in  hand  ; 
how  much  had  he  at  first  ? 

Lefti. 


Spent  \, 


»f 


and  i=/ioo.     Ans. 


3.  Find  the  value  of  6^  of  a  florin  +  2f  of  half-a-crown  - 
iV  of  five  shillings  - 1  of  a  pound. 

6fV  of  2s.  +  2\  of  2s.  6d.  - 1^  of  5s.  -  J  of  20s. 

=  12s.  4td.+6s.  6d.  -  6d.  -  15s.  • 

=3s.  4^.    Ans. 

4.  Express  the  following  as  a  decimal  fraction  : — 

(*-H-f(|-A) 
(3-*)■^(*-l\) 


-       X     4^ 


=  W».  X 


=       \ 

=    ^.  Ans. 


Grsunmar. 

MALES  AND  FEMALES. 


I. 


They  err,  who  count  it  glorious  to  subdui 
By  conquest ybr  and  tuide,  to  overrun 
Large  countries,  and  in  fields  great  baiiies  ivin, 
Great  citia  by  assault.  Milton. 

Analyse  the  foregoing,  parsing  the  words  in  italics. 

2.  Paraphrase  the  lines. 

3.  What  Latin  prefixes  occur  in  it  ?    Give  instances  of  the 
same  prefixes  undergoing  a  modification  in  other  words. 


ANALYSIS. 


Sentence. 


<«) 
They  err 

(*) 

who  count  it  glo- 
rioiutotabaae 
byconqnestfiur 
and  wide 


(c) 

to  overrun  large 
countries 


and  in  fields 
great  battles 
win 


Great   cities 
assault. 


by 


Kind  of 
Sent. 


Connec* 


P.S. 


Adj.  S.  to 

a 


tive. 


In  rti, 

pT0% 


Adj.  S.  to 
a    (con 
tracted) 


Adj.  S.  to 
«  (con- 
tracted) 


Adj.  S.  to 
a    (coo 
tracted; 


do. 


and 


In  tcL 


Subject. 


They 
who 


[who] 


[who) 


[who] 


Predicate. 


err 


count 


[count] 


Object. 


ExtD* 
sim. 


count 


[count] 


it  glori- 
ous to 
subdue 

by 

conquest 

far  and 

wide 

[it 
glorious^ 
to  over- 
run 
large 
coun- 
tries 

[it 

glonous] 

to  win 


battles 
in  fields: 

[it 

glorious] 

to  win 

iPvat 

cities 

*^, 
assault. 


PARSING. 

Count — ^reg.  trans,  verb,  act.  ind.,  pres.,  3rd  plur.,  agreeing 

with  its  nom.  '  who.* 
iV— pers.  pro.,  neui..  sing.,  obj.,  gov.  by  'count.' 
ghrtous — adj.  of  quality,  qual.  '  it.' 
subdue — verb,  reg.  trans,  (used  intransly.),  act.  inf.,  used  as 

abs.  noun,  neut ,  sing.,  3rd.,  obj.,  in  appo.  with  'it.* 
far — adv.  of  place,  qual.  *  subdue.' 
widt—^Av.  of  place,  qual.  'subdue.' 
battles — com.  noun,  neut.,  plural,  3rd,  obj.  gov.  by  'win.' 
win — verb.  reg.  trans,  act.  inf.,  used  as  abs.  noun,  neut, 

obj.,  in  appo.  with  *  it.' 
cities — com.  noun,  neut.,  plur.,  obj.,  gov.  by  '  to  win.' 

(2)  Those  persons  make  a  great  mistake  who  imagine  that 
there  is  any  real  grandeur  or  nobility  in  subjugating  whole  dis- 
tricts by  force,  subduing  whole  nations,  winning  great  victories 
in  the  battlefield,  or  taking  great  cities  by  storm. 

(3)  Sub  becomes  sufm  stffice^  sue  in  succeed^  sur  in  surrender, 
am  becomes  co  in  co-opercUe^  com  in  commit^  col  in  coUectt 

cor  in  correct, 
at  becomes  ad  in  adhere^  ac  in  accede^  af  in  effix^  ag  in 
aggression,  al  in  allot,  an  in  annex,  ap  in  appear^  ar  in 
arrest,  at  in  cUtend. 

4.  The  termination  'age'  sometimes  forms  abstract  nouns, 
sometimes  denotes  the  'place  where.'  Give  examples  of  both 
uses. 

Abstract  nouns:  Marriage,  homage,  salvage,  espionage, 
dotage,  age,  savage,  voyage,  bondage. 

Place  where :  Hermit-age,  vicar-age,  parson-age,  pass-age. 

Geography. 

(Answer  either  Ques.  2  or  Ques,  3,  not  ddh,) 

I.  '  Simla  is  the  favourite  retreat  of  the  Governor- General  of 
India  when  forced  to  escape  from  the  unhealthy  climate  of  Cal- 
cutta: 
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Explain  this  statement,  and  mention  any  other  spots  in  India 
which  serve  the  same  purpose. 

1.  [For  answer  to  this  question^  see  answer  to  Ques,  3,  Geo- 
grapky^  Third  Ycor  Papers,^ 

2.  Draw  a  map  of  the  coast-line  from  Gibraltar  to  the  Dar- 
danelles. 

Insert  the  lines  of  latitude  and  longitude. 

3.  Id  which  of  the  British  possessions  can  cotton,  tea,  and 
agar  be  grown  ?    Describe  the  climate  of  each. 

Cottm  can  be  grown  in  India  and  Queensland,  tea  in  Assam, 
and  sugar  in  Mauritius,  the  West  Indies,  and  India. 

The  climate  of  India,  owing  to  its  great  extent,  is  varied. 
From  its  position  it  is  naturally  very  hot,  but  the  climate  is 
tempered  by  the  inequalities  of  the  surface.  It  has  three  sea- 
sons, the  hot,  the  wet,  and  the  temperate.  Monsoons  blow  for 
six  months  in  the  year  from  north-east,  and  for  the  other  six 
months  from  the  south-west.  Rainy  days  are  not  very  numerous, 
but  the  rainfall  is  heavy. 

Queensland  is  hot,  and  is  subject  to  drought,  but  it  is  healthy 
and  free  from  burning  winds. 

Assam  is  a  part  of  India,  and  has  a  delightful  climate,  although 
in  the  northern  part,  among  the  hills,  a  large  amount  of  rain 
UIs. 

The  West  Indies  are  hot  and  unhealthy,  and  subject  to  fre- 
quent harricanes. 

The  position  of  the  Mauritius  makes  its  climate  damp,  but  it 
is  not  unhealthy.     Hurricanes  are  very  destructive  and  frequent. 

SECOND  PAPER. 

Two  hours  and  a  half  allotued. 

Needlework. 

FEMALES. 

The  needlework  specimens  will  be  collected  by  the  Inspector 
at  the  expiration  of  one  hour  after  the  distribution  of  the  examin- 
ation paper. 

Arithmetic. 

MALES. 

L  In  a  school,  150  children  were  examined,  and  the  average 
pcicentage  of  passes  was  86.  If  96  per  cent,  passed  in  reading, 
>Bd84  per  cent,  in  writing,  how  msmy /ai/ea  in  arithmetic? 

Total  number  of  passes  =  15^iiMiL3=-  387  passes. 

Passes  in  reading  =15°  ^ii?-  j^^  passes. 

100 

^150x84=  ,a6  passes. 


Passes  in  writing 


Passes  in  arithmetic 
Failures  in  arithmetic 


100 


=387 -( 144  + 1 26)  =  1 1 7  passes. 
=  150-117=2^.    Ans. 

2.  At  what  rate  per  cent,  per  annum,  simple  interest,  will 
£%S0  IDS.  amount  to  ;f  910  os.  8}d.  in  2  yrs.  292  days  ? 

Total  interest =jf  910  OS.  8|d.-;^850  ios.=;f59  los.  8id. 

2  yrs.  292  days=2|^  yrs. 
Gain  of  £^$0^  in  2^  yrs.  =  ^59  los.  8ld, 

,  £S9  IPS.  8|d. 
'     ""     "  850*  X2i 

,  -  £S9  'Os«  8|d.  X  100 

"       '«>    "'    " 8^04  X-2I 

=  ^24= rate  per  cent. 

3.  If  by  investing  in  4  per  cent,  railway  debentures,  a  man 
gets  $i  per  cent,  for  his  money,  what  is  the  price  of  the  deben- 
tures?   (Omit  brokerage.) 

Price  paid  to  get  5^  s  100 

_ioo 

Ans. 


>t 


ft 


ioox4_ 
4— JJ--75. 


4-  If  6  men  in  5  days  build  a  wall  25  yards  long,  2  feet  wide, 
ifid  8  feet  high,  in  how  many  days  will  10  men  build  a  wall  30 
}-ards  long,  2}  feet  wide,  and  6  feet  high  ? 

days.  days, 
men    10 :   6  : :     5    :  X 
yards  25 :  30 
feet        2 :    2) 
feet        8:    6 
5x6x30x2^x6^  ^^         ^^^ 

IOX25X  2  x8  f 


History. 

MALES  AND  FEMALES. 


1.  What  sort  of  dwellings  did  the  Normans  inhabit  in  this 
country  ?    And  why  ? 

The  Norman  nobles  occupied  castles  of  great  strength,  erected 
in  commanding  situations,  and  surrounded  by  a  moat.  Round 
about  the  castles  were  clustered  the  shops  and  houses,  built  of 
stone,  which  were  occupied  by  the  persons  in  the  employ  of  the 
barons  and  their  vassals.  The  country  was  very  unsettled,  and 
very  often  quarrels  took  place  between  different  barons,  and 
sometimes  between  the  barons  and  the  King.  The  castles 
therefore  were  built  for  strength  and  safety  in  turbulent  times. 
The  ruins  of  many  of  them  may  still  be  seen  in  different  parts  of 
the  country.  The  people  who  resided  in  the  houses  were 
enabled  for  protection,  and  also  to  assist  in  the  defence,  to  go  into 
the  castle  on  the  first  approach  of  danger. 

2.  In  the  time  of  Henry  III.  what  were  the  relations  of  Eng- 
land and  Wales,  and  what  was  the  condition  of  the  March 
country  ? 

The  inhabitants  of  Wales  often  made  incursions  into  England 
for  the  sake  of  plunder,  and  invasions  of  Wales  by  the  nobles 
were  made  during  Henry  lll.'s  reign  for  the  sake  of  reprisal. 
Gradually  a  chain  of  castles  belonging  to  the  English  was  being 
made  across  South  Wales  to  Milford  Haven  the  starting  place 
for  Ireland,  and  if  one  of  these  castles  fell  into  the  hands  of  the 
Welsh,  the  day  was  kept  as  a  day  of  joy  and  feasting. 

Llewelyn,  the  prince  of  North  Wales,  took  the  part  of  the 
barons  in  the  wars  of  Henry  III.,  and  this  led  to  the  ultimate 
invasion  and  conquest  of  Wales  in  the  following  reign. 

The  March  country  was  laid  waste ;  castUs,  towns,  and  villages 
were  destroyed,  and  the  inhabitants  either  put  to  death  or  driven 
from  the  district,  which  became  one  vast  uncultivated  desert. 

3.  Who  was  the  first  Queen  Regnant  of  England  ?  Explain 
her  connection  with  Spain. 

Mary,  daughter  of  Henry  VIII.  and  Catherine  of  Arragon 
(1 553. 1 558),    was    the    first  Queen    who  reigned    alone    over 

England.  .  .         ^  ^     .,      , 

She  was  married  by  proxy  to  Philip,  Prmce  of  Castile,  the  son 
of  Charles  V.,  Emperor  of  Germany,  contrary  to  the  wishes  of 
her  Pariiament  and  people.  The  marriage  was  celebrated  in 
England  at  Winchester  by  Bishop  Gardner,  July,  1554,  and 
from  that  time  all  acts  of  government  were  issued  in  the  names 
of  King  Philip  and  Queen  Mary.  Philip  left  England  for  the 
Netherlands  in  1555.  but  returned  again  in  1557,  but  left  it  soon 
afterwards  to  carry  on  the  war  with  France. 

Teaching. 

I.  How  would  you  propose  to  secure  intelligent  reading  in 
your  class  ? 

Children  cannot  read  intelligently  that  which  they  do  not 
understand.  The  following  points  should  be  attended  to 
thereifore  in  order  to  secure  intelligent  reading  in  a  class  : — 

(i)  Teacher  should  know  the  piece  to  be  read,  and  should 
therefore  prepare  it  before  the  time  for  the  reading  lesson. 

(2)  Having  done  so,  he  should  be  rea4y  to  explain  any 
difficult  words  or  phrases  in  the  lesson,  and  to  find  out  by 
questioning  whether  the  simpler  passages  are  understood. 

(3)  He  should  read  intelligently  himself,  setting  a  good  pattern 
to  the  class,  which  should  be  followed  by  the  children,  simul- 
taneously first,  and  then  individually. 

(4)  All  errors  should  be  pointed  out  by  the  children  if  possible ; 
if  not,  by  the  teacher. 

(5)  Care  should  be  taken  to  see  that  due  regard  is  paid  to 
speed,  the  stops,  and  the  inflections  and  intonation  required. 
In  all  cases  a  good  pattern  should  be  set  by  the  teacher. 

I  should  follow  the  above  rules  in  order  to  secure  intelligent 
reading  in  my  class. 

Music* 

A  quarter  of  an  hour  allowed  for  this  paper. 

(N.B.— Pupil  Teachers  may  answer  the  questions  in  either 
the  Staff  NoUtion  or  the  Tonic  Solfii,  but  not  both.  The 
questions  in  the  Tonic  Sol-ia  Notation  will  be  found  at  the  end.) 
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I.  Write  the  key-signatures  of  each  of  the  following  maior 
keys:-(i)ofBk;  (2)ofE;(3)ofF.  *       ^ 


I. 


(I) 


P 


(a) 


(3) 


1^^ 


2.  Write  below  each  of  the  following  intervals  its  name  (major 


third  &c.)  :— 
2. 


% 


(i) 


(a) 


$: 


ii 


(3) 


:2a: 


zr: 


^ 


^ 


Pluperfect  4th  or 
Tritoae, 


i 


Imperfect  or 
Dixninisbed  5th. 


Imperfect  or 
Diminished  5th. 


3.  Add  proper  time-signatures  to  the  following :~ 
(0  (2)  (3) 


>•  (I) 


(a)  (3) 


TONIC  SOL-FA  NOTATION. 

I.  What  is  the  mental  effect  of  (i)  /^?  and  o{l2)faA  ?  and  of 
(3)  /ah}  ^  '-^ 

1,  (i)  Expectant  and  piercing;  (2)  serious  and  plaintive;  (3) 
sad. 

2.  Write  the  names  of  the  following  intervals  i^i\  fah  to  ie : 

(2)  nu  to  deh>  ;  {z)M  to  d0h\  -i  ;/      lo  « , 

2.  (I)  Pluperfect  4th  or  Tritone;  (2)  Minor  6th;   (3)  Maior 
or  Perfect  sth.  ^         ' 

3.  Write  (i)  a  six-pulse  measure ;  (2)  a  four-pulse  measure; 

(3)  a  two-pulse  measure. 


<'M    •    •    I    2    :    II  .(2)  I    :    I    :     Ii  (3)  I    : 


I 


THIRD  YEAR. 
Pupil  Teachers  at  end  of  Thiid  Tear. 

FIRST  PAPER. 

T^ree  hours  and  a  haifaihwed. 

EttcUd. 

MALES. 

[All  generally  understood  abbreviations  for  words  may  be  used.] 
Answer  two  Questions,  including  No,  3,  if  you  can, 

1.  To  draw  a  straight  line  through  a^  given  point  parallel  to  a 
given  straight  line. 

Euclid,  Book  I.,  Prop.  31. 

2.  In  any  right-angled  triangle  the  square  which  is  described 
upon  the  side  subtenaing  the  right  angle  is  ecmal  to  the  squares 
described  upon  the  sides  which  contain  the  right  angle. 

Euclid,  Book  I.,  Prop.  47. 

3.  If  all  the  sides  of  a  polygon  be  produced  in  both  ways,  the 
angles  formed  by  the  meeting  of  every  two  alternate  sides,  with 
ei^t  right  angles,  will  together  amount  to  twice  as  many  right 
angles  as  the  figure  has  sides. 

Let  ABCDE  be  any  poly^n,  and  let  all  the  sides  be 
produced  both  ways  to  meet  m  G,  H,  K,  L,  M.  Then  the 
angles  at  G,  H,  K,  L,  M  together  with  eight  right  ^  'ss 
twice  as  many  right  z  's  as  the  fig.  has  sides. 

For  all  the  exterior  z  *s  made  by  producing  the  sides  in  one 
directions  four  right  angles. 

.*.  All  the  exterior  z  s  made  by  producing  the  sides  in  both 
directions  =  eight  right  L  's.  But  all  the  exterior  4  's  to- 
gether with  the  I 's  at  G,  H,  K,  L,  Msall  the  L  's  of  the  tri- 
angles ; 

.-.  The  L  '6  at  G,  H,  K,  L,  M  together  with  eight  right  z  'sss 
all  the  L  's  of  the  triangles : 


And  all  the  l  's  of  the  triangles = twice  as  many  right  z  *s  as 
there  are  triangles,  1.^.,  as  the  fig.  has  sides.    (I.  32.) 


.*.  All  thez  's  at  G,  H,  K,  L,  M  together  with  eight  right 
Z  *s=:  twice  as  many  right  z  's  as  the  fig.  has  sides. 
Wherefore,  if  all  the  sides,  etc. 

Q.  E.  D. 

Algebra. 

Answer  two  Questions, 

1.  Find  the  value  of 

i!^^:J?^+?7«!:iI?5^when«=3.  *= -^ 

^486-240-1-64 .7294-8000      , 
""       9-4  9+20 

ss62-f30I 

=j63.  Ans. 

2.  Find  the  G.C.M.  of  6x*  -  4^:*  -  I  ix^  -  3jc*  -  30- - 1    and 
4J:*  +  2x3  -  i&c*  +  3Jf  -  5. 

4x^+2x3- i8x«+3jr- 5) 

6x^-  4x<- 


11x3-     3jra-  3je-. 


I 
4 


24x*-i6x*-   44x3-   i2x'-i2r-  4(6x-7 

24x*-f  i2x^-io8x*+   i8x'-30x 
-28x*-f-  64x3-  30x*-n8x-  4 
-28x*-   i4x3-H26x'+2ix+3S 

39)  7&y^ -  ^"^^^  +  3»^- 39 
2x3—     4^:*+     X—    I 
2x3-4x*+x-i)4x*+2x3-   i8x»+  3JP"- 5(^+5 

4X*-&a:^-H     2x'-   2X 

10X3-    20X*+    5X-5 

iar3-_20T»+_5£-^  5 
G.C.M.g=2x3-4x'+x-i.  Ans. 

3.  A  woman  took  eggs  to  market,  and  sold,  first,  ax  less  than 
half;  then  six  less  than  one-third  of  the  remainder ;  finally  six 
less  thsin  one-fourth  of  those  remaining.  On  counting  her  eggs 
she  found  she  had  sold  half.    How  many  had  she  at  brst  ? 

Let  x=No.  she  had  at  first 

then  '?-6=No.  sold  first. 

2 


and  -+6= No.  after  first  sale. 

2 


then 


4(|+6)-6= 


= Second  sale. 
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and  }  |-+6|+6=No.  after  second  sale, 
then  i  ^-  +  lol  -  6= Third  sale. 
and  I  |-  +  io|+6=No.  after  third  sale. 


By  qaestion 


£±32+6=f 


4  2 

jf+30+24=2jr. 

jr=^  Ans. 

Mensuration. 

The  area  of  a  triangle  is  19  a.  3  r.  8  p.,  and  the  perpendicular 
is  18  chains ;  find  the  base  in  chains. 


Bases: 


Area 


Per.  X2 

,'.  9  a.  3  f'  8  P* 
18  ch.  X  2 

s=22  chains.  Ans. 


Arithmetic. 

FEMALES. 

I.  Divide  '6024  by  '0012  and  '000405  by  13*5. 

•ooi2)*6o24  I3'5)'ooo405('oooo3 

;o2.  Ans. 


2.  Find  the  value  of '345  of  9s.  2d.+J  of  '075  of;fio+*os 
ofri25of /i  13s.  4d.,  and  express  the  result  as  a  decimal 
friction  of  ^5. 

•345of  9S.  2d.+t  of  '075  of  ;f  lo+'os  of  i'i25  of  £\  13s.  4d. 
=mx*ii+*XTlfrx4*+dhrX»x<p 

=  38d.+  I28.   6d.+22^. 

178.  6id.^    , 


and 


ii 


[7541^.  Ans. 


3<  A  rate  of  2s.  9d.  in  the  £  on  the  rental  of  a  parish  produces 
il^ ;  what  is  the  rateable  value  of  the  parish  ? 

Rateable  value  for  2s.  pd.  ss^f  i 

.,  „  ^35a="^3?axa40 

33 
=;f2S6o.  Ans. 

4*  Reduce  1*432  of  five  bushels  to  pints  and  the  decimal  of  a 
pmt. 

I '432 

J 

bush.  7*160 

4 

pks.  28*640 
8 

qts.  229*120 
2 

pts.  458*24a  Ans. 
Qrammar. 

MALES  AND  FEMALES. 


I. 


.  Yet  haply  of  thy  race 

In  mture  days,  if  maUce  should  abound^ 
*?»f  one  inUnt  on  mischief  or  insfit'd 
With  devilish  machination  might  devtse 
•^t«  instrument  to  plague  the  sons  of  men. 

-^yae  the  above  passage,  parsing  the  words  in  iulics. 
2.  PwaphiMeit. 
^J^  «>t  aH  the  Latin  prefixes  in  it,  and  give  their 


ANALYSIS. 


ScDteoce. 

Kind 
of  Sent. 

Con. 
nee- 
live. 

Yet 

Subject. 

Predi* 
Gate. 

Object. 

Extension. 

Yet  haply  of  thy 

P.S. 

some    one 

might 

like 

haply 

race  in  future 

of     thy 

devise 

instrument 

(mood)m 

daye,  some  one 

race  m- 

future  days 

intent  on  mis> 

tent    on 

f  time)  to 

plague  the 

chief     or     in- 

mischief 

spired  with 
devili^  machi- 

or     in- 

sons of  men 

spired 

(purpose). 

nation  mi^ht 
devise  like  m- 

with  de- 

vilish 

strument       to 

machi- 

plague the  sons 

nation 

of  men 

if  malice  should 

Adv.   of 

if 

malice 

honld 

abound 

cond. 

abound 

Yet — conj.  cop.,  joining  'some  one  might  devise '  to  pre- 
ceding sentence. 
haply — adv.  of  mood,  qualifying  '  might  devise.' 
sho$dd—^^jL,  verb  to  abound,  indicating  pot.  mood  past. 
abound^-y^xht  reg.  intrans.,  inf.  pres.  gov.  by  '  should.' 
should abound^vetht  reg.  intrans.  act.,  pot.  with  conditional 

form,  ^  sing.,  agreeing  with  its  nom. '  malice.* 
some — indef.  num.  adj.  qual.  'one.* 
one — ^indef.  pers.  pro.,  com.,  sing.,  3rd,  nom.,  to  'might 

desire.' 
intettt — adj.  of  ouality,  qualii)ring  'one.' 
fiM^yir^^adj.  otquautv,  participial,  qual.  'one.' 
might — aux.  verb  to  '  desire,'  indicating  pot.  past. 
devise — verb,  reg.  trans. ,  inf.  pres.  gov.  by  '  might.' 
might  devise— vexht  reg.  trans.,  act.  pot.  past,  3rd,  sing. 

agreeing  with  its  nom.  '  one.' 
like—s^},  of  quality,  qual.  'instrument.' 

4.  Form  derivatives  and  compounds  from  the  word  '  hap.' 
Happy,  haply,  happen,  hapless,   hap-hazard,  mishap,  hap- 
piness, happily,  haplessly. 

Geography. 
Answer  Q,  i,  and  either  Q.  2,  or  Q,  3. 

X.  Give  notes  of  a  lesson  on  '  Central  Africa :  its  Climate, 
Productions,  Inhabitants,  and  Explorers.' 

Illustrate  by  a  map.  Insert  the  lines  of  latitude  and  longitude, 
and  the  tropics. 

Its  position,  etc. — Two  divisions,  N.  and  S.  Central.  Former 
includes  Sahara  and  Soudan.  Latter,  newly-explored  country, 
10^  N.  to  25"  S.  of  equator,  2000  miles  in  length,  1200  to  1500 
in  breadUi.  Watered  by  Congo  and  Zambesi  in  S.,  lakes  and 
NUe  in  N. 

C/tMo/^.-— Dependent  principally  upon  its  ]X)sition.  The 
interior,  once  thought  like  Sahara,  found  to  consist  of  immense 
plateaus,  which  are  excessively  hot,  but  in  some  months  tempered 
oy  the  heavy  rains. 

As  we  near  the  S.  the  climate  is  delig^tfiiL  Near  some  of  the 
lakes  the  land  is  swampy,  and  there  malaria  prevails,  as  is  the 
case  as  the  coast  is  approached. 

Productions. — Almost  all  kinds  of  wild  animals :  elephant, 
hippopotamus,  rhinoceros,  lion,  zebra,  ouagga,  and  giraffe ;  deer, 

S>nlla,  chimpanzee,  and  monkeys ;  leopard,  panther,  camel, 
strich,  parrots,  and  birds  of  beautiful  plumage ;  ants  and 
locusts.  Vegetable  :  palm,  pomegranate,  cocoa-nut,  cassava, 
ginger,  ground-nut,  tamarina,  baobab,  plants  yielding  myrrh, 
cassia,  and  oib ;  near  the  south  cacti  and  heaths. 

Inhabitants, — Various  classes  of  negroes,  of  one  distinct  and 
indigenous  race  occupy  the  district  from  the  Soudan  southward. 
Arabs  occupy  the  northern  part  and  rule  the  negroes.  In  the 
south  the  inhabitants  are  Kaffirs.  Slavery  common,  carried  on 
with  great  cruelty.  Negroes  shipped  to  Arabia,  etc.  Tribes 
quarrel  and  make  slaves  of  each  other. 

Explorers. — Livingstone  from  the  S. ;  sketch  travels  from 
Cape  northwards.  Stanley  followed,  crossed  the  Dark  Conti- 
nent, sailed  down  Congo.  Burton,  Speke,  Grant,  and  Baker 
worked  from  N.,  explorra  Nile  and  lakes. 

2.  What  are  monsoons  and  typhoons?  In  what  parts  of 
Asia  are  they  chiefly  felt  ?    Describe  their  effects. 
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Monsoons  are  the  trade  winds  modified  by  the  heat  of  the 
continents  of  Africa  and  Asic,  but  difiering  from  them  in  being 
periodical  and  not  perennial.  They  blow  in  the  Indian  Ocean 
from  N.E.  and  S.  W.  alternately  for  six  months  in  the  year.  The 
S.W.  monsoon  carries  with  it  moisture  from  the  Ihdian  Ocean, 
and  causes  heavy  rains  in  the  Ghauts,  and  great  quantities  of 
snow  in  the  Himalayas. 

Typhoons  are  cyclonic  winds,  common  in  the  torrid  zone, 
espmally  near  its  outer  edse,  and  very  frequent  along  the 
Chinese  coasts.  The  wind  has  a  circular  motion,  the  whole 
storm  proceeding  in  a  line.  The  barometer  falls  suddenly,  wind 
blows  with  hurricane  violence,  sweeping  everything  before  it ; 
the  sea  rises,  rushes  over  the  land,  and  often  does  great  damage. 
Typhoons  are  accompanied  with  shocks  of  earthquake  and 
heavy  thunderstorms,  the  lightning  being  very  vivid  and 
frequent. 

3,  *  Simla  is  the  favourite  retreat  of  the  Governor- General  of 
India  when  forced  to  escape  from  the  unhealthy  climate  of 
Calcutta,^ 

Explain  this  statement,  and  mention  any  other  spots  in  India 
%hich  serve  the  same  purpose. 

The  climate  of  India  is  unsoited  to  Europeans.  The  heat  on 
the  low  plain«,  especially  those  near  the  mouth  of  the  Ganges,  in 
the  neighbourhood  of  Calcutta,  is  almost  unbearable.  The 
district  IS  full  of  swamps  and  jungle,  and  these  are  the  unhealthy 
parts.  On  tbe  high  land^  the  air  is  purer  and  cooler,  and  the 
climate  more  like  that  of  England  in  the  summer  months.  To 
towns  situated  on  the  hi' Is,  Europeans  therefore  resort  in  great 
numbers  during  the  hot  season.  Of  these  towns,  Simla-,  near  the 
left  bank  of  ihe  Sutlej,  among  the  Himalayas,  is  most  frequented 
by  the  residents  of  Calcutta  and  i he  Ganges  valley.  Here  the 
Govemor>General  has  a  resideoce.  Other  towns  in  other  parts 
of  the  country  are,  Darjeelingy  south  of  Sikkim,  Mount  Aboo^  in 
the  Aravulli  range  and  Mahabultshwar ;  also  se*  eral  places  in 
the  Neilgherries. 


SECOND  PAPER. 

Two  hours  and  a  half  allowed. 

Needlework. 

FRMALES* 

The  needlework  specimens  will  be  collected  by  the  Inspector 
at  the  expiration  of  one  hour  after  the  distribution  of  the  examin- 
ation paper. 

Arithmetic. 

MALES. 

I.  If  a  farmer's  rent  be  200  guineas,  and  his  landlord  accepts 
£l%Z  15s.  instead,  what  percentage  does  the  landlord  remit? 

200  guineas = ;f 2 1  o 
Total  remission =;f2 10 -;f  183  15s.  =£26  5s. 
Remission  on  ;f2io=26( 


)) 


>t 


y> 


210 


„      ;f,00  =  ?*iili??=I2l, 


210 


Ans. 


2.  How  much  money  must  I  invest  in  3}  per  cent,  railway 
stock  at  87I  to  obtain  an  income  therefrom  of  /'112,  the  usual 
brokerage  being  charged  ? 

Cost  of  stock = 87i  +  i  =  87i 
Money  invested  to  produce  3^=87^ 


*t 


99 


91 


99 


99 


99 


1121 


,87^x112 
=^800. 


Ans. 


3.  Find  the  square  root  of  159014*732  to  four  decimal  places, 
and  show  that  V^iVr^X'SSj. 


15961475260606(3987665  + 
_9. 
69)  690 
621 

788)^4 
6304 
7967) -61073 
55769 
79746) -530420 
478476 


Ans. 


797526)-5i94400 
4785156 

7975325) '40924400 
39876625 

'1047775 

4.  If  the  present  value  of  a  bill  of  ;f  744  6s.,  due  9  months 
hence,  is  £^20^  find  the  rate  of  interest  per  annum. 

Interest  of  £720  for  9  months  =     24^ 


99 


99 


9» 


99 


99 


100  „  12       „ 


720x9 
_  241*5  X  12  X  100 


=4  J. 


720x9 

Ans. 


History. 


MALES  AND  FEMALES. 

1.  Write  an  account  of  the  Fire  of  London,  and  show  what 
improvements  followed  upon  it.  Tell  the  name  and  date  of  the 
famous  architect  of  that  period. 

The  Great  Fire  of  London  broke  out  in  a  baker's  shop  in  the 
east  of  the  city  on  Sunday,  September  2,  1666.  It  raged  for 
three  days,  and  as  a  strong  wind  was  blowing,  its  course  was  very 
rapid  and  extensive.  The  whole  city  was  cleared  from  the  place 
now  occupied  by  the  Monument  to  the  Temple  in  Fleet  Street, 
and  from  the  river  to  Holbom  in  the  north.  Four  hundred 
streets,  13,000  houses,  many  churches,  including  Old  St.  PanVs 
were  destroyed.  The  fire  was  only  stayed  by  the  great  gaps 
which  had  been  made  by  blowing  down  the  houses  on  every  side. 
The  remnants  of  the  plague  were  destroyed,  and  when  rebuilt, 
the  streets  were  Mdder,  the  houses  of  brick  or  stone  instead  of 
wood,  and  St.  Paul's,  the  largest  Protestant  church  of  the  world, 
besides  the  Monument,  were  built  by  Sir  Christopher  Wren, 
(1632-1723)  the  most  famous  architect  of  the  period. 

2.  What  princes  are  known  as  the  Old  Pretender  and  the 
Young  Pretender  ?  Describe  any  efforts  to  secure  higher  titles 
for  them. 

James,  the  son  of  James  II.,  was  known  as  the  Old  Pretender, 
and  his  son,  Charles  Edward  Stuart,  as  the  Young  Pretender. 
Attempts  were  made  in  17 15  to  put  James,  and  in  1745  to  put 
Charles  on  the  English  throne.  Tlie  Earl  of  Mar  raised  a  re- 
bellion in  Scotland,  and  the  Earl  of  Derwent water  in  England. 
The  English  were  defeated  at  Preston,  and  the  Scotch  at  Sheriff* 
muir,  near  Stirling.  James  landed  at  Peterhead,  but  soon  fled 
the  country.  Derwentwater  and  others  were  beheaded  on  Tower 
Hill.  In  1745,  Charles  Edward  landed  in  Inverness-shire  with 
seven  followers.  He  marched  south,  occupied  Perth  and 
Edinburgh,  gained  the  battle  of  Prestonpaas,  and  advanced 
south  as  far  as  Derby.  Meeting,  however,  with  little  support,  he 
retired,  checking  Cumberland  at  Clifton  Moor,  but  finally  being 
defeated  at  Culloden,  near  Inverness.  After  many  dangers  and 
hardships  he  escaped  to  France,  dying  in  1788. 

3.  Sketch  the  rise  of  British  power  in  India,  and  show  how 
our  position  in  Asia  gives  importance  to  Egypt. 

The  first  settlement  by  the  English  in  India  was  at  Surat,  in 
1612.  Afterwards  Bombay,  Madras,  and  Calcutta  were  added. 
Trade  flourished  till  1745,  when  quarrels  arose  with  the  French, 
who  also  had  settlements,  each  nation  supporting  rival  native 
princes.  The  battle  of  Plassy,  after  the  affair  of  the  Black 
Hole  of  Calcutta,  destroyetl  Surajah's  power,  and  gave  Britain 
possession  of  Bengal,  Bahar,  and  Orissa.  From  that  time  (1757) 
there  has  been  a  gradual  annexation  of  provinces,  either  after 
conquest  or  cession,  till  at  the  present  time  Britain  owns  more 
than  three-fourths  of  the  country.  These  annexations  took 
place  under  Warren  Hastings,  Marquis  of  Wellesley,  Marquis  of 
Hastings,   Earl  ^Amherst,  Lord  Ellenboro',  Lord    Hardinge, 
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and  Lord  Dalhousie,  successive  Governor-Generals  of  the 
country.  It  is  the  most  important  possession  of  England.  The 
shortest  way  to  it  is  through  the  Suez  Canal,  and  the  holder  of 
£g}'pt  might  prove  very  troublesome  as  an  enemy  of  England. 
It  is  this  fact  which  renders  the  question  of  the  government  of 
Egypt  of  importance  to  England. 

Teaching. 

Write  out  the  notes  of  a  lesson  on  '  Case.' 
Introduce  the  lesson  by  ¥rriting  on  blackboard  three  sentences, 
•ych  as  the  following  : — 

(i)  The  boy  broke  the  window. 

(2)  The  dog  bit  the  boy. 

(3)  I  found  the  boy*s  book. 

Elicit,  by  questioning,  the  fact  that  the  word  '  boy '  is  used  in 
different  ways  in  the  three  sentences  :  (l)  As  acting,  (2)  As  being 
^^  upon,  (3)  As  owning.  The  word  does  not  stand  in  same 
relationship  to  other  words  of  sentences.  Word  to  denote  the 
relationship  is  Case* 

Definition,  Case  is  the  form  of  the  word  to  show  the  relation- 
ship a  noun  bears  to  other  words  in  the  sentence.  (Write  on 
blackboard,  and  have  committed  to  memory.) 

Kinds  of  Cases,  Three,  corresponding  to  uses  of  word  in 
examples  given.  ( i)  When  acting,  or  spoken  about,  Nomimitivi. 
(2)  Wlien  acted  upon,  or  foUowmg  a  preposition.  Objective,  (3) 
When  denoting  possession.  Possessive,  Snow  appropriateness  ojf 
names  of  cases. 

How  to  distinguish  Case  of  Nouns,  By  their  use,  as  stated  in 
kiods  of  cases.  Other  aids :  Nominative  answers  to  question 
'*koi  or  what  ?  before  the  verb  ;  Objective  to  whom  ?  or  what  f 
ifttr  ike  verb  ;  Possessive  to  whose  ?  with  the  noun.  Show  that 
farms  of  Nominative  and  Objective  aje  alike,  but  Possessive  sin- 
gular is  known  by  (')  before  the  '  s,'  and  plund  after  the  '  s.' 

Application.  Give  numerous  examples  on  blackboard,  and 
iJrcm  reading  book.     Question  for  recapitulation. 

Music. 
A  fuarier  oj  cm  hour  allowed  for  this  paper, 

(K.B.— Pupil  Teachers  may  answer  the  questions  in  either 
tk  Staff  Notation  or  the  Tonic  Sol-fa,  but  not  both.  The 
qustioos  in  the  Tonic  Sol-£si  Notation  will  be  found  at  the  end.) 


I.  Write  major  (perfect)  fifths  above  the  following  notes  : — 
Ji) (2)  (3) 


I 


* 


i^^ 


I. 


(I)  (2) 

g — g— HI    b^    \ 


(3) 


l^^l 


2.  Add  bars  in  their  proper  places  to  the  following  : — 

■4—,     ,      m-=t 


3.  State  (briefly)  the  meanings  of  the  following  terms: — 
(i)  Doke ;  (2)  Diminuendo ;  (3)  Accelerando, 

\  [i]  That  the  music  above  which  it  is  placed  must  be  sung 
sweetly ;  (2)  that  the  music  must  become  gradually  softer ;  (3) 
that  the  speed  of  the  music  is  to  be  increased. 

TONIC  SOL.  FA  NOTATION. 

1.  Write  major  (perfect)  fifths  above  the  following  i—{i)  fah ; 
(2)  ray ;  (3)  te, 

1.(1)^;  (2)/;  (3)/r'. 

2.  Re-write  the  following,  doubling  the  value  of  every  note  and 
rest.    Use  four-pulse  measure. 


d'     :s.,f|n.r:       ln.r:d 


2. 


;d'   :-|8    :-.f  |n    :r    |     :     |n    :r   |d    :-  [| 

3.  What  do  the    following   terrps  mean : — (i)  Dolce ;   (2) 
Diminuendo  ;  (3)  Accelerando  ? 


y  (I)  That  the  music  is  to  be  sung  sweetly  ;  (2)  that  the  music 
m-.i^t  become  gradually  softer ;  (3)  that  the  speed  is  to  be 
jnOaally  increased. 


FOURTH  YEAR. 
Pupil  Teachers  at  end  of  Fourth  Tear. 

FIRST  PAPER. 

Three  hours  and  a  half  allowed^ 

Euclid. 

MALES. 

[All  generally  understood  abbreviations  for  words  may  be  used.] 
Answer  two  Questions^  including  No,  3,  if  you  can  do  so, 

1.  If  a  straight  line  be  divided  into  any  two  parts,  the  squares 
on  the  whole  line,  and  on  one  of  the  parts,  are  equal  to  twice 
the  rectangle  contained  by  the  whole  and  that  part,  together 
with  the  square  on  the  other  part.  What  is  the  corresponding 
algebraical  formula  ? 

EucUd,  Bk.  II.,  Prop.  7. 

Let  AB  contain  x  units,  and  AC,  CB  contain  y  and  z  units 
respectively : — 

Then  jfsjf-f-s 
Squaring  both  sides 

x'=^"+2^«+s* 
Add  s^  to  both  sides ; 

But  2yz + 22' = 2(y + x)z 

=  2X5 

.*.  jf  4-S»3ey-|-2jrg. 

2.  In  every  triangle,  the  square  on  the  side  subtending  cither 
of  the  acute  angles,  is  less  than  the  squares  on  the  sides  contain- 
ing that  angle,  by  twice  the  rectangle  contained  by  either  of 
these  sides,  and  the  straight  line  intercepted  between  the  acute 
angle  and  the  perpendicular  let  fall  upon  it  from  the  opposite 
angle. 

Euclid,  Bk.  II.,  Prop.  13. 

3.  If  a  and  b  represent  any  integers,  show  that  lines  whose 
lengths  are  proportional  to  a'-f-^',  2ab,  and  a^^li^,  could  form  a 
right-angled  triangle. 

The  sq.  on  one  side  of  right-angled  triangle = sum  of  sqs.  on 
other  two  sides  ;  (I.  47) 

.'.  if  fl*-!-^,  2a^,  and  a' -  ^  represent  the  sides  of  a  triangle 
if  sum  of  squares  of  any  two  =  square  of  the  other,  the  triangle 
would  be  right-angled. 

(1)  («»-f-^)*  =  tf*+2fl«^  +  ^ 

(2)  {2ab\^     =        4««<^ 

(3)  (a>-^)»=fl<-2a»<5*-H^ 

Add  (2)  and  (3)  and  the  result  is  fl*+2g'^'-H^*,    or    the 

square  of  (l). 
The  sides  would  therefore  form  a  right-angled  triangle. 

Algebra. 

Answer  two  Questions, 

I.  Multiply : — 

^S^^  by  ^5-^^'   and  ^'-^  by  ^^"^^ 
68jfyc3    '  9ia^<^f«  jr  +  2rt         a{x--aY 

ejflW;     %<^y\^ 
68xy3»    gitt^/^V-* 

^{i3a^c')sa  ^(Xix^y^z^x_ 
""  ( 1 7*^^)4^     ( 1 2a^d'^c^)7b 

— 25ax 
"^by*    Ans. 

a^-  jr«  ^  2tf  jf +5' 
x+za     a{x-af 
_.(£+£)  (a-x)  ^     xi2a  +  x) 
xi-2a  a{x-a){x-a) 


^x{a±x) 


a(jc  --  a) 


Ans. 
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2   Solve  the  equations : — 

(I)  3^+  ^^^\ 

(2)&r+i  +  7=?i±^-2. 

^         7 
(I)  3J^+  5iy=8xy    (I.) 
gx-iqy=  xy    (II.) 
Mult.  (I)  by  2 

6jc+iqy=i6jry 

15  =i7r 

Substituting  value  of  j^  in  (II.) 

i38jf=i5o 

j:=I4.    Ans. 

(2)    &r+i+?  =  ?i±^-2 

x  7 

Sfijr*  +  7jf + 49 = 2 IJP + 65j:»  - 144: 
-9r'=-49 

■r=|=2^.    Ans. 

3.  A  father  and  his  son  can  dig  a  garden  in  3|  days ;  were 
they  to  work  singly,  the  son  would  tfuce  3  days  more  than  the 
fatner.     What  time  would  each  dig  it,  working  alone  ? 

Let  jr=  No.  of  days  the  father  would  take 
thenx+3=       „        „        son    „        „ 

and-?  +-^=iV 
X     jr  +  3 

i8jf+54+i8x=5jr»+i5jc 

5i»-2ix=54 

jr=6days.     Father's  time. 
6  +  3=2  ^^1^     Son's  , , 

Mensuration. 

The  radius  of  a  circle  is  12  feet ;  two  parallel  chords  are 
drawn  on  the  same  side  of  the  centre,  one  subtending  an  angle  of 
60^  at  the  centre,  and  the  other  an  angle  of  90°  ;  £id  the  area 
of  the  zone  between  the  chords. 


Area,of  circle  =12*  X  V=452^ 
Do.  of  sector  CHDO  =  i  of  452^  =  7$^ 
Since  L  COD  is  6o«'  and  CO  =  OD  the  triangle 
COD  is  equilateral,  and 

Area  of  a  COD  =  1 2'  x  '433  +  =s  62  '353  + 
.'.  Areaof  seg.  CHD  =  75f- 62*353  =  13*074  + 
Since  AOB  is  a  right  z  ,  .  •.  sector  AOHB  =  |  circle. 

Again  : — .'.  Area  of  sector  AOBII=452f +  4=113^, 
And  area  of  trianclc  AOB  =12  x  12  +  2=72, 
For  AOB  is  a  right  L  ,  and  its  sides  are  equal. 
.'.  Areaof  seg.  AbH  =  113^-72=411, 
And  area  of  zone  =  seg.  ABH-seg.  CDII. 
.*.  Area  of  zone  ABDC=4if  -  13*074  + 

=  28068 +  sq.  feet.     Ans. 

Arithmetic. 

FEMALES. 

I.  What  time  must  elapse  between  the  time  of  placing  ^28  in 
the  savings  l)ank,  and  of  taking  out  ;f43  los.  od.,  supposing  in- 
terest is  at  3  per  cent.  ? 


Total  int.=;f43  los.  -;f28=;^is  los. 

Int.  for  I  year=??i?  3-  f.^^ 

100 
.  *.  No.  years.  =  ;f  i  Si + iVi? 

=  18H  years.    Ans. 


2.  What  amount  of  stock  must  be  sold  out  of  the  3  per  cents, 
at  %^\  to  pay  the  present  worth  of  ;f  1645  '7^  ^«  <^^^  10  months 
hence  at  3}  per  cent.  ? 

Int,  on  ;f  100  for  10  mos.  at  Sj  p.  c.  =}f  ^  V=V£ 

.'.    looV  :  i64st  : :  100 :  p.  w. 

=  rfTX^AiAlxlft 


For  jf'ioo  stock  £S7i  is  received. 
.*.     87^  :  1596  : :  100  :  stock  to  be  sold  out. 
=.^1824.    Ans. 

3.  The  DOpulation  of  Huddersfield  increased  101*43  P^^*  <^"^* 
between  1861  and  1871 ;  in  1871  it  was  70,253;  6nd  what  it  was 
in  1861. 

100  in  t86i  became  201*43  ^  1^71- 
.  *.     Population  in  1 861 

=201 '43  :  100  ::  70.253  :  * 

=  34i877'    Ans. 

4.  If  99  men  can  be  fed  for  70  days  for  £43P,  how  much  will 
it  cost  to  feed  an  army  of  770,000  men  for  18  months  of  30  da^rs 
each? 

£ 

Cost  of     99  men  for    70  days =430 
I  man  „       5         —    ^^ 


fi 


11 


..    770,000    „     540    „  ^430x770,000x540 


99x70 

99x70 


I. 


a=^2Sj8oOjOoa    Ans. 
Qrammar. 

MALES  AND  FEMALES. 

'  Suppose  He  should  relent^ 
And  publish  grace  to  a//,  on  promise  nuuU 
Of  new  subjection  ;  with  what  eyes  could  we 
Stand  in  His  presence  humble^  and  receive 
Strict  laws  imposed,  to  celebrate  His  throne 
With  n^on^/if^  hvmns,  and  to  His  Godhead  sing 
Forced  hallelujahs.' 

Analyse  the  foregoing  down  to  word  *  humble  ;  *  and  parse  the 
words  in  italics. 

ANALYSIS. 


Sentence. 

Kind  of 
Sentence. 

Con. 

nee* 

tive. 

Subject. 

Predi- 
cate. 

Object. 

SxtensSoB. 

W 

Suppose 
(*) 

Adv. 

(condn.) 

tod 

[you] 

suppose 

He  should  relent 
(0 

Noun  sent, 
toa 

he 

should 
relent 

and        publish 
grace    to  all 
on      promise 
miide  of  new 
subjection 

Adv. 

(omdn.) 

toa 

and 

[he} 

should 
publish 

Knot 
toaU 

made  of  new 

sabjcctiou 

(rtmton) 

id) 

with  what  eye<s 
could  we  stand 
in  His  presence 
humble 

Prtnc. 
sent. 

we 
humble 

could 
stand 

with  what  eyef 

imammtr) 

inHis  presence 

(.pimct) 

PARSING. 

suppose — verb,  reg.  trans.,  act.,  cond.,  pres.,   2nd  sing., 

agreeing  with  *you.' 
relent — verb,  reg.  intrans.,  inf.  pres.,  gov.  by  *  should,'  and 

forming  with  'should 'past  pot.,  3rd  sing.,  agreeing 

with  '  he.* 
publish — verb,  reg.  trans.,  act.,  inf.  pres.,  gov.  by  *  should,' 

and  forming  with  it  the  past  pot.,  3rd  sing,  of  *  to 

publish,'  agreeing  with  *  he.' 
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«//— indef.  numl.  adj.,  qual.  *  people,'  und. 

nMd^past  part,  of  '  to  make,'  used  as  adj.  qual.  '  promise.' 

wihtf— interrag.  pro.,  used  as  adj.,  (jual.  '  eyes.' 

emdd—wax.  verb,  to  '  stand,'  irreg.  mtrans. 

kumNi^dA},  of  quality,  qual.  'we.' 

mnve—vttb,  reg.  trans.,  act.,  i^f.  pres.,  gov.  by  '  could,' 

and  forming  with  could  the  past  pot.,  ist  plural  of '  to 

receive,'  agreeing  with  '  we.' 
imp$sed—^iet    part,    of  'to  impose,'  used  as  adj.,   qual. 

laws. 
fMr^i^— past    part,   of    'to  warble,'  used  as  adj.,  qual. 

'hymns.' 
ji'flj^verb,  irreg.  trans.,  act.  inf.,  pres.,  gov.  by  *  laws.' 
y^A/— adj.  of  quality,  qual.  '  hallelujahs.' 

1  '  The  cradel  at  hire  beddes  feet  was  sette, 

Torocken.' 

To  what  period  of  English  does  this  passage  belong  ?  Point 
oat  in  it  im/Uxions  which  have  become  obsolete. 

Late  Middle  English,  A.D.  1350— 1450. 

e  in  hire^  ei  in  beddes ^ 
it  in  stttty  and 
eti  in  rocken, 

3.  Mentioa  the  chief  works  of  Sir  Walter  Scott. 

htm:  Lady  of  the  Lake,  Lay  of  the  Last  Minstrel,  Lord  of 
the  Isles,  Marmion,  Rokeby,  Vision  of  Don  Roderick,  Bridal  of 
Triennain,  Ballads  and  Songs. 

Vvxlii  Waverley,  Ivanhoe,  The  Abbot,  Monastery,  Fair  Maid 
of  Perth,  Kenilworth,  Peveril  of  the  Peak,  Anne  of  Geierstein, 
Foitimes  of  Nigel,  Quentin  Diirward,  Count  Robert  of  Paris, 
Woodstock,  The  Talisman,  St.  Ronan's  Well,  Antiquary,  Bride 
of  Lammermoor,  Legend  of  Montrose,  Black  Dwarf,  Old 
Moitahty,  Guy  Mannering,  Rob  Roy,  Heart  of  Midlothian,  Red 
Gmntlet,  Pirate,  Surgeon  s  Daughter,  Chronicles  of  the  Canon- 

^\A9rj:  Tales  of  a  Grandfather. 


Geography. 

(Answer  trvo  questumsJ) 
{Aumer  Quettions  I  a$id  2  ;  and  No,  3  if  you  have  time,) 

i«  Give  notes  of  a  lesson  on  an  eclipse  of  the  sun,  explaining 

(i)  Its  appearance. 

(2)  Its  cause. 

(3)  Why  it  is  not  always  visible. 
lUustrate  by  diagrams. 

RilatUH  of  Earth  and  Sun  and  Moon, — Sun,  source  of  light 
>Ad  hot ;  earth,  a  dark  body ;  moon  also  dark,  but  reflects  to 
anh  light  received  from  sun.  Moon  revolves  round  the  earth, 
ud  earth  round  the  sun. 

CoMu  of  an  Eclipse  ofSun.—'Plajke  of  moon's  orbit  is  not  coin- 
odent  with  plane  of  earth's  orbit ;  consequently,  moon  does  not, 
as  it  revolves  round  the  earth,  come  always  in  a  direct  line  between 
sun  and  earth.  Were  it  so  there  would  be  an  eclipse  every  day. 
When  the  earth,  moon,  and  sun  are  in  a  direct  line,  the  moon 
heiog  between  earth  and  sun,  then  there  is  an  eclipse,  body  of 
nioQQ  obstructing  rays  of  light  from  sun,  and  so  shape  of  moon 
being  seen  on  sun.    Draw  diagrams  on  blackboard. 


^^  !•    Showing  position  of  Sun,  Moon,  and  Earth  when  there 

is  DO  eclipse* 


Fig.  2.    Showing  position  when  there  is  a  partial  eclipse. 


Fig.  3.    Showing  position  when  there  is  a  total  eclipse. 

fVhy  Eclipse  not  always  visible. — When  eclipse  takes  place 
during  our  day,  and  we  are  within  the  ^adow  of  the  moon  cast 
on  the  earth,  we  see  the  eclipse,  unless  clouds  interpose ;  but 
moon  sometimes  comes  between  earth  and  sun  when  it  is  our 
night  and  the  moon  is  on  opposite  side  of  earth,  then  the  eclipse 
is  not  visible  to  us. 

2.  Draw  a  map  of  the  coast-line  from  Davis'  Straits  to  Behring's 
Straits  ;  marking  also  the  islands  lying  near  the  coast. 

Insert  the  lines  of  latitude  and  longitude,  and  say  how  far  the 
coast  extends  to  the  north  of  the  Arctic  Circle. 

3.  Compare  the  mountain  chains  and  peaks  in  the  different 
continents ;  showing  the  differences  in  their  position,  directions, 
heights,  and  general  character. 

The  general  direction  of  the  mountain  chains  in  the  Old 
World  is  from  east  to  west,  except  in  Africa,  where  there  are 
none  of  great  length,  while  the  axis  of  the  American  chain  is 
from  N.  to  S.  In  the  Old  World  also  the  mountains  are 
mostly  inland  ;  in  the  New  World  they  are  near  the  coast.  The 
average  height  of  the  mountain  chains  is  greatest  in  Asia,  next  in 
America,  next  in  Africa,  and  the  lowest  in  Europe.  The  moun- 
tains of  the  New  World  stretch  a  distance  of  9000  miles  through 
the  whole  continent ;  they  are  precipitous  on  the  W.,  and  have 
a  long  slope  towards  the  east,  their  highest  average  height  is  near 
the  equator,  where  nearly  all  the  mountains  are  volcanic,  among 
them  being  Aconcagua  (24,000),  Sorata,  Cotopaxi,  Pichincha,  and 
Chimborazo.  As  the  range  nears  the  Nortn  Pole  it  decreases 
greatly  in  height,  the  chief  peaks  being  Mt.  Hooker,  Mt.  St. 
Elias,  and  Mt.  Brown. 

In  Asia  the  vast  mountain  chains  occupy  the  interior  of  the 
country  forming  the  boundaries  of  a  very  large  table-land.  The 
Himalayah  range,  to  the  S.  of  this  table-land,  has  the  highest 
pedes  in  the  world,  Kunchinjunga  (28,000)  and  Everest  (29,000) 
oeing  the  highest.  The  range  is  continued  in  a  westerly  direction 
through  the  continent,  under.the  names  of  Hindoo-koosh,  Elburz, 
Caucasus,  Armenian  Mts.,  and  Taurus. 

In  Europe  the  great  chain  stretches  through  the  centre,  under 
the  name  of  the  Alps.  The  range  is  not  so  clearly  defined  as  that 
of  America,  having  many  offshoots.  The  highest  peaks  are  Mt. 
Blanc  (15,000)  and  Mt.  Rosa. 

The  high  lands  in  Africa  are  near  the  coast,  and  are  distinguished 
for  breadth  ratber  than  height,  not  many  reaching  the  snow-line. 
The  Atlas  Mts.  are  in  the  north,  Kong  in  west,  and  Abyssinian 
in  east. 

• 

SECOND  PAPER. 
Tivo  hours  and  a  half  allowed. 
Needlework. 

FEMALES. 

The  needlework  specimens  will  be  collected  by  the  Inspector 
at  the  expiration  of  one  hour  after  the  distribution  of  the  exami- 
nation paper. 
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Arithmetic. 

I.  If  a  grocer  buys  cheese  at  ^^  per  cwt.,  and  sells  it  at  9jd. 
per  lb.,  what  per  cent,  will  he  gain  ? 

Selling  price  per  cwt.=9jd.  x  ii2=io64d.=88§. 

s.       s.      s. 

Gain=88|- 80=81 

Gain  on  8o=8| 

80 

ioo=?i^J^=iot.Ans. 
80        -^ 


>> 


91 


2.  A  man  lends  £1000  in  four  sums  ;  if  he  gets  3  per  cent, 
for  ;f  200,  3J  per  cent,  for  ;f 400,  and  five  per  cent,  for  ;f  250, 
what  per  cent,  must  he  get  for  the  remainder,  if  his  average 
interest  is  £1  17s.  per  cent.  ? 

£   s. 
;f  1000  at  ;f3  17s.  per  cent.  =38  lo 


;f  200  at  /3 
£^OQ  „  ;^3J 

;f  250  >.  ;f  5 
.'.  rate 


9> 


per  cent.= 


=  6 

0 

=  14 

0 

=  12 

10 

=  6 

0 

6xioo_ 

4 

150    - 


Ans. 


3.  A  man  sells  out  his  stock  in  the,  3^  per  cents,  at  97|,  and 
reinvests  the  money  in  ^\  per  cent,  debentures  at  124},  and 
increases  his  income  by  ^6  3s. ;  find  the  amount  of  his  stock 
in  the  3}  per  cents.,  the  usual  brokerage  being  charged  on  each 
transaction. 

Every  cent,  of  stock  is  sold  for  97i-i=97i. 
This  invested  in  4I  stock  at  124J+J  brokerage  will  yield 

125        ^^     ^ 

Gain  in  income  on  every  cent,  of  stock  S3  705 -3} ='205 
No.  of  cents,  to  gain  '205=1 

„         615=^=30 
•205 

Amount  of  stock = 30  x  100= ;f  3000.   Ans. 

4.  A  takes  5  steps  in  three  seconds,  and  B  7  steps  in  four 
seconds,  but  9  of  A's  steps  are  equal  to  10  of  B's ;  compare 
their  rates  of  walking. 

A  takes  5  steps  in  three  sees.,  while  B  takes  7  steps  in  4  sees. 

,,     4  steps  while  B  takes  |  steps 
But  A's  step = V  of  B's  step 

.-.  rate  of  walkings  A :  B  as  ^  x  V  :  I 

=200;  189.   Ans. 


History. 

MALES  AND  FEMALES. 

1.  A  modem  Englishman  whose  ancestors  never  left  these 
shores  may  count  among  his  forefathers  Italians,  Scandinavians, 
Irishmen,  Germans,  Danes,  Britons,  French,  and  Netherlanders ; 
explain  this,  and  give  the  century  when  men  of  each  nationality 
would  be  likely  to  enter  the  English  family. 

The  oldest  known  inhabitants  of  this  country  are  generally 
called  Britons.  In  the  first  century  the  land  was  invaded  by 
Italians  under  the  name  of  Romans.  Then  the  Picts  and  Scots, 
who  originally  came  firom  Ireland,  came  into  the  country  in  the 
fifth  century.  Germans,  under  the  various  names  of  Saxons, 
Jutes,  and  Angles,  were  the  next  to  gain  possession  of  some  parts 
of  it,  in  the  fifth  and  sixth  centuries.  After  them  came  the 
Norsemen  from  Scandinavia  and  Denmark,  in  the  eighth,  ninth, 
and  tenth  centuries.  Again  the  country  was  invaded  by  the 
French,  in  the  eleventh  century,  under  William  the  Conqueror, 
and  lastly,  large  numbers  of  Flemings  or  Netherlanden,  came  over 
to  England  to  escape  persecution  in  the  sixteenth  century.  As 
some  of  all  the  above  nations  remained  in  the  country,  a  modem 
Englishman's  ancestors  may  have  had  among  them  some  of  all 
the  above  races. 

2.  Of  our  eight  kings  Henry  two  were  strikingly  bold  and 
warlike,  and  two  were  specially  gentle  and  unfortunate ;  distin- 
guish them  with  their  dates,  and  the  names  and  nationalities  of 
their  queens. 


The  bold  and  warlike  were : 

(tf)  Henry  IV.  (1399—1413)1  who  married  Joanna,  daughter  of 
Charles  of  Navarre  ;  and 

{b)  Henry  K  ( 141 3  - 1422),  who  had  for  his  consort,  Catherine, 
daughter  of  Charles  VI.  of  France. 

The  two  whose  characters  were  weak,  and  whose  reigns  were 
unfortunate,  were: 

(tf)  Hettry  HI,  (1206— 1272),  who  married  Eleanor,  daughter 
of  Raymond,  Count  of  Provence  ;  and 

{b)  Henry  VI.  (1422 — 146 1),  whose  consort  was  Margaret, 
daughter  of  Ren^,  Duke  of  Anjou. 

3.  "A  treaty  of  peace  has  been  concluded  between  the 
Emperor  and  the  First  Consul.  Pitt,  Grenville,  and  Dundas 
have  resigned  upon  the  Catholic  Emancipation.  Addington  is 
the  new  Prime  Minister,  and  Hawkesbury  succeeds  Grenville. 
But  the  appointments  are  suspended  in  consequence  of  the  King's 
illness."  (Letter  of  Lord  Lyndhurst,  dated  March  2nd,  1801.) 
Explain  "Treatv  of  Peace"  (i8oi),  ••Catholic  Emancipation," 
''  King's  illness,  and  tell  briefly  what  you  know  of  any /in?  of  the 
statesmen  named. 

The  **  Treaty  of  Peace  "  was  an  agreement  entered  into  for  the 
cessation  of  hostilities  between  the  Emperor  of  Austria  and 
Buonaparte,  who  was  at  that  time  First  Consul  of  the  French 
Republic. 

^  The  Roman  Catholics  laboured  under  political  and  religious 
disabilities.  Pitt  wished  to  remove  these  disabilities,  such  re- 
moval being  known  as  Catholic  Emancipation. 

George  III.  had  at  this  time  an  attack  of  illness  which  proved 
to  be  a  predisposition  to  insanity,  totally  unfitting  him  for  per- 
forming the  duties  of  kingship.  This  illness  became  permanent 
in  1 810. 

William  Pitt,  the  son  of  the  Earl  of  Chatham,  was  bom  in 
1759.  He  entered  the  House  of  Commons  at  twenty-one,  was 
a  member  of  the  Cabinet  and  Chancellor  of  the  Exchequer  at 
twenty-three*  and  Prime  Minister  at  twenty-five.  He  succeeded 
in  settling  the  government  of  India ;  opposed  the  claims  of  the 
Prince  of  Wales  to  full  power  during  the  R^ency  ;  and  for  along 
time  refused  to  bow  to  the  clamour  for  war  against  France,  but 
was  compelled  to  yield.  He  resigned  the  Premiership  in  i&Di, 
on  the  refusal  of  the  King  to  the  measures  for  Catholic  Eman- 
cipation, and  gradually  sank  under  the  gri^^  engendered  by  the 
French  successes  in  the  war,  dying  in  1&6. 

Addington  was  the  son  of  a  physician,  and  became  prominent 
through  the  influence  of  the  Pitt  family.  At  the  time  of  Pitt's 
resignation  he  was  Speaker,  but  resigned  to  take  the  Premier- 
ship. He  was  created  Lord  Sidmouth  in  1804,  supported  Home 
Tooke's  claim  to  a  seat  in  the  House  of  Commons,  and  promoted 
without  success  a  bill  against  dissenters. 

Teaching. 

Write  out  notes  of  a  lesson  on  *  Climate.' 

Introduce  the  lesson  by  noting  the  weather  of  the  day,  and 
comparing  it  with  that  at  other  times  of  the  year,  and  with  what 
they  have  heard  and  read  of  other  countries.  From  the  answers 
given  it  will  be  found  that  different  countries  have  different  kinds 
of  weather — that  they  are  hot,  cold,  dry,  or  moist  according  to 
their  situation.  The  word  used  to  describe  the  average  weather  is 
ClimateM 

Definition^  etc.  Climate  is  a  word  used  to  denote  all  the 
conditions  which  affect  the  weather  of  any  district.  Derived 
from  Greek  klimoy  an  inclination,  and  so  used  because  the 
weather  mainly  depended  on  the  varied  inclination  of  the  san*s 
rays  on  the  earth,  clue  to  the  curve  from  the  equator  to  the  pole. 

Chief  causes  eiffecting  climate  of  a  country.  ^ 

(a)  Position  in  reference  to  equator.  Countries  between 
tropics  have  sun  vertical  at  some  period  of  year — ^hottest. 
Further  from  equator  colder  it  gets.  Why?  iSraw  diagram 
showing  less  heat  received  on  same  amount  of  surface  if  rays  are 
oblique. 

(b)  Height  above  level  of  sea.  Colder  as  we  ascend.  Why  ? 
Rarer  atmosphere.  One  deg.  Fahr.  decrease  for  every  300  feet 
of  ascent. 

{c)  Proximity  to  sea.  Climate  modified  by  sea-breezes,  etc. 
— moister  near  sea,  drier  inland. 

(</)  Prevalent  winds.    From  poles,  cold  ;  from  eooator,  hot. 

\e)  Direction  of  mountain  chains.  Intercept  not  or  cold 
winds  according  to  direction,  rendering  country  cold  or  hot. 

(/)  The  geniral  slope  of  the  country.  Whether  towards  hot  or 
cold  region. 

(^  Cultivation,  Whether  tilled  or  untilled,  covered  with 
forests  or  treeless. 
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Music. 
A  quarter  of  an  hour  alUnuedftr  this  paper* 

(N.B.— Pupil  Teachers  may  answer  the  questions  in  either 
the  Staff  Notation  or  the  Tonic  Sol-fa,  but  net  both.  The 
questions  in  the  Tonic  Sol-fa  Notation  will  be  found  at  the  end.) 

I.  Write  in  the  Treble  clef  the  ascending  scale  of  C  minor, 
using  the  minor  sixth  and  the  sharp  seventh,  placing  the  necessary 
flats,  &c,  before  the  notes : — 

I. 


P 


3a: 


■ig» 


3?:^^=^ 


I 


2.  Write  diminished  sevenths  below  the  following  notes  : — 
(I)  (2) 


i 


I 


(O 


(i) 


i 


JEE 


1 


3.  Add  proper  time-signatures  to  the  following  : — 
(0  (2)  (3) 


^  (0  U) 


(3) 


m 


TONIC  SOL-FA  NOTATION. 


I.  Write  an  ascending  minor  scale  from  lah^  to  lah,  using  the 
minor  sixth  and  the  sharpened  seventh. 


I. 


li    ti    d    r    n    f    86  1 


1  Write  diminished  sevenths  below  the  following  notes  : — 

2.  (I)  se ;  (2)  re. 

3^  Re- write  the  following,  halving  the  value  of  every  note. 
L*  lw0.pulso  measuie  : — 

:-.f  |r    :      Is    :-,f  |r,ti:d 


In  .,f   :r  .   Is  .,f   :r,t|.d    [I 


By  Henry  A-  Reatchlous,  M.A.  (Lond.),  B.Sc, 

iVestminster  Training-  College, 

We  give  a  translation  of  the  passages  of  Greek  and 
Latin  set  in  this  journal  for  May  : — 

(i)  Postumius  had  with  him  two  Roman  legions,  and  had 
raised  a  force  of  allies  on  the  Adriatic  coast,  sufficient  to  put 
him  at  the  head  of  25,000  fighting  men  when  he  entered  the 
enemy's  country.  The  Gauls  had  beset  the  outskirts  of  the 
forest,  and  when  the  Roman  column  entered  its  precincts,  they 
pushed  over  the  outermost  of  the  trees  which  had  been  hewn 
throDgh.  These  toppling  over  one  against  another  on  the  right 
hand  and  on  the  left,  overwhelmed  arms,  men,  and  horses  in 
a  roin  from  which  scarce  ten  souls  escaped. 

(2)  The  victory  is  ours  if  the  gods  and  the  prophets  who 
serve  them  see  aught  of  the  future.  Let  us  then,  as  men  filled 
with  a  confident  assurance,  who  feel  themselves  more  than  a 
niatcb  for  the  foe  they  are  about  to  engage — let  us  lay  aside  our 
pikes  and  make  our  swords  our  only  weapons  that  we  wield. 
Then  when  their  idle  shafts  are  spent,  let  them  see  the  flashing 
of  your  swords ;  remember,  each  one  of  you,  that  it  is  the  gods 
that  nerve  the  Roman's  arm.  (Without  the  context  it  is  not 
certain  whether  qui-adjuvent  should  be  translated  as  above 
or  ran  thus  : — *  That  these  are  gods  that  can  nerve  the  Roman's 
arm.') 

(a)  Peace,  unhappy  woman  ;  make  not  friends  afraid. 


(^)  They  say  that  fire,  water,  and  earth,  all  exist  by  nature  and 
chance,  and  none  of  them  by  art. 

(f )  That  the  evidence,  then,  which  has  been  given  is  true,  I 
suppose  neither  this  man  himself  nor  any  one  else  for  him  will 
be  able  to  show. 

{d)  All  the  preceding  speakers  seem  to  me  to  felicitate  man- 
kind on  the  good  things  which  they  owe  to  God. 

Natural  Philos^hy, — The  quantity  of  matter  in  a 
body  is  called  its  Mass.  Two  masses  are  said  to  be 
equal  when  they  would  equally  stretch  a  thread  of 
caoutchouc.  This  stretched  string  exerts  force. 
Equal  masses,  therefore,  are  those  which  exert  the 
same  force.  But  what  is  force  ?  Force  is  defined  to 
be  that  which  changes,  or  tends  to  change,  the  motion 
of  a  body.  It  is  plain  we  cannot  measure  the  amount 
of  a  force  by  the  aid  of  a  definition  like  this,  which 
merely  tells  us  how  to  decide  whether  there  is  any 
force  or  not  Force  is  estimated,  then,  by  the  rate  of 
change  of  momentum  per  second.  Let  it  be  clearly  un- 
derstood that  force  is  always  of  one  and  the  same  kind, 
and  is  always  measured  in  the  same  way  as  *  time-rate 
of  generation  of  momentum.'  Momentum  or  quantity 
of  motion  of  a  body  is  defined  to  be  the  product  of 

ML 
its  mass  into  its  velocity ;  and  =  Jt/i^  =  -=- ,  where  the 

units  of  mass  and  length  are  involved  directly,  and 
the  unit  of  time  inversely.    Force  therefore  =-yr= 

ML^^_ML 

T   '         T\ 


In  the  CG.S.  (Centimetre  Gramme 


Second)  system,  the  unit  of  mass  is  the  quantity  of 
matter  in  one  gramme.  If,  then,  a  force  be  repre- 
sented by  ten,  when  the  fundamental  units  are  a 
pound,  a  foot,  and  a  second,  when  they  are  a  stone, 
a  yard,  and  a  minute,  it  would  be  expressed  by 

10X60X60  36000  Q^^     , 

s= =557.1. 

14x3  42 

More  candidates  fail  in  mathematics  than  would  be 
expected  from  an  examination  of  the  questions  recently 
set.  There  must  have  been  a  want  of  careful  prepa- 
ration. But  it  is  well  known  that  those  who  are  pretty 
well  acquainted  with  the  work  and  can  answer  the 
questions  as  soon  as  they  are  out  of  the  room,  leave  a 
very  sorry  performance  indeed  for  the  examiner.  There 
is  no  lack  of  good  text-books.  Todhunter's  *  Algebra ' 
for  beginners,  and  Hamblin  Smith's  *  Algebra '  will 
be  quite  sufficient.  In  regard  to  the  geometry  a  few 
words  may  be  useful ;  the  parts  specified  are  the  first 
four  books  of  Euclid,  or  the  subjects  thereof.  Those 
who  have  only  studied  Euclid  must  be  reminded  that 
the  examiners  are  not  bound  to  use  his  phraseology. 
The  candidates  should  be  able  to  recognise  the  same 
proposition  though  somewhat  disguised.  The  first  six 
books  of  Euclid  by  Dr.  Casey,  is  an  excellent  book, 
which  will  repay  consulting.  To  this  might  be  added ' 
the  syllabus  published  by  the  Association  for  the  Im- 
provement of  Geometrical  Teaching.  There  is  one 
point  of  cardinal  importance,  and  that  is,  working 
geometrical  exercises.  This  should  be  done  from  the 
first ;  but  beginners  are  usually  discouraged  because 
the  exercises  they  attempt  are  too  difficult  for  them.  A 
good  set  of  easy  riders  is  often  hard  to  find.  The  student 
will  find  plenty  of  suitable  exercises  in  Dr.  Casey's 
book,  and  also  an  excellent  set  of  easy  problems  in 
Mansford's  *  Euclid,'  to  which  there  is  a  key  published, 
which  may  be  serviceable  to  private  students  i 
judiciously  used. 

{To  be  continued^ 
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i»t  Treble. 
and  Treble. 


Crmioso, 


Ag^j3:j^s!^ 


SPRING-TIME. 

-^ — k — N — J — ^J^- 


MuHc  by  T.  Cfampton. 
> — I- 


Bass. 


zst  Treble. 
and  Treble. 
Bass. 


1.  Now  'tis  time   for  the  pret  -  ty  white  dai  •  ses    Out    of   their  sleep  to 

2.  Now  'tis  time  for  the  skies  to  grow  blu  -  er,  Breez-  es     to     soft  -  en. 


hast  -  en     at    last,  And 
days    to  grow  long ;  For 


[ 


•  _ 


8 

n  :- 
d  :- 


Key  G.  nt/Grazioso. 

n  Is  :-.f  :n 
d  id  :-.ti:d 
d  in  :-.r  :d 


f  :r  :r  Is   :- 
r  :t,  :ti  id  :- 

8|  !8|    !l|  jfli   S~ 


n 
d 


9 

n 

5' 


:r  :d 
:ti  :d 


II. 
If. 
If. 


-  :d 

-  :»i 

-  :ni 


r 
t, 


:n 
:d 


:f  In 
:r  id 
:8i  id 


« 


n 
d 


o*  ver  the  moa-dows  with  grass«es  and  clo>ver      To    bud  and   to   bios  -  som,  and  grow  up    so    fast. 
eyes  to  grow  bright -er,  and  hearts  to  grow  glad-dcr,  And  earth  to    re- joice  with    a      ju  '  bi  -  lant  song. 

-j,__„__,^^ — N in 1^-, > , . ,_. ^ 1- 


{ 


n  :-.f:n  |1  :n  :n 
d  :-.d:d  id  :d  :d 
1,  :-.l,:l|  |li  :li  :1| 


r  :-.n  :r  |8  :r 
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fei:-.fer.feii8,   :8| 
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:r 

m 

\  — 
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:8 
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Id 

;- 

Now 
Wei 


§^ 


'us 
come. 


time 
wel 

jn. 


for 
come, 


the 
oh, 

=1^ 


but  •  ter  -  cups    yel 
sweet  •  est       of      sea 


3*: 


-A — 


low,     The     ferns 
sons !  That    bring 

: g- 


1^ 
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est 


the   grass  •  es,      the 
fresh  hopes  with   each 


:»= 
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THE    POLAR    BEAR. 


Words  by  C.  S.  Eere. 


^Ti 


n«    •••      .«     1 8       Ji       :d      .s     I  1       .8       :1       .t      I  d' 
I.  Would  you  like      to    be       a      Po  •   lar  Bciar,  With  long  (i)  white  shag  -  gy     hair, 


.d' 

And 


hve 


on   fields  (2)    of 


.•r       :a       .8     | 
ice,      And  make     the 


2. 


And  jump  (3;  o'er  little  frozen  hills, 
And  make  ice  slabs  your  seat. 

And  never  slip,  because  you  have 
Thick  hair  upon  your  feet  ?  (4) 


And  be  as  much  at  home  on  land 

As  on  the  frozen  sea, 
And  watch  for  walrus,  seals,  and  fish,  (5) 

As  happy  as  could  be  ? 


4. 

I  don't  think  I  should  like  that  life, 
*T would  be  so  drear  and  cold ;  (6) 

rd  rather  be  were  fires  were  near, 
And  coals  were  cheaply  soId«  (7) 


So  I  will  let  the  Polar  Bear 
Repose  in  his  warm  furs  ; 

And  be  myself,  with  fires  at  home, 
And  puss  that  always  purrs.  (8) 


(i)  Imitate  long  hair  all  over  body.  (2)  Move  hands  in  smooth  horizontal.  (3)  Jump.  (4)  Lift  up  feet 
and  show  the  soles.  (5)  Lean  forward  as  if  watching.  (6)  Shiver.  (7)  Rub  hands  and  look  comfortable. 
(S)  Appear  to  W  nursing  and  stroking  a  cat. 


ANSWERS  TO  ARITHMETICAL  QUESTIONS 
IN  THE  'SCHOLAR'  FOR  JUNE,  1884. 

STANDARD  III. 


(1)  484,396,840. 

(2)  ;f 35*640  18s.  Ijd. 

(3)  ;629,35i  14s.  5W« 

(4)  L\o\  OS.  6d. 

(5)  5929+40. 

(6)  i;i5,6i2  6s  7id. 


(7)  ;f  14*568  IS.  5id. 

(8)  38  rows. 

(9)  4253. 

(10)  9157  +  37. 

(11)  ;f64,0S5  7s.  ojd. 

(12)  46  books. 


STANDARD  IV. 


(1)  25 gallons. 

(2)  239  fur.  3  po.  3 J  yds. 

(3)  j&n9»i6o  4s.  2{d. 

(4)  jCsoi  OS.  iold.  +  72. 
(6)  A61 1,515  17s.  id. 


(7)  ;t23i8  i6s.  9jd. 

(8)  ;f7i8s.  3?d.+6o. 

(9)  j^IOO  23. 

do)  is.  9d. 

(11)  89. 

(12)  3150. 


STANDARD  V. 


(0  jf 87,993  los.  6d. 

(2)  6s.  7jd. ;   i8s.    Sid.  ; 

iz  4s.  2d.  ;  l\o  ; 
i6s.  8d.  ;  total, 
;Ci5  6s.  2d. 

(3)  ;C4  7s.  3i<J.+6o. 

(4)  ;f  127,810  I2S.  3jd. 


(5)  5s-  iijd.  ;   98.  9l<i.  ; 

9s.  2|d. ;    7s.  ()d.  ; 

I  lid.  ;    total,     £\ 

13s.  5d. 
(6)^. 

(7)  58  yds.  2  ft.  3  in 

(8)  ~ 


«y( 
8H. 


STANDARD  VI. 

(0  10  cu't.    I  qr.  9   lbs.         (5)  (fl)  ,\  ;   {b)  5s. 
,  ^      8  oz,  (6)  147 ;  SA'b. 

W  A.  (7)  8  horses. 

(3)  £703  85.  3d.  (8)  -5  or  \. 

(4)  212-24+  (9)  CS  «4s.  4d. 

STANDARD  VII. 

(0  A177S.  9<1.  (3)  ;f8oo. 

<2)  >o-98.  (4)  ^^\\l  p.  c. 


ANSWERS    TO    ALGEBRA    QUESTIONS    IN 

'THE  SCHOLAR,'  FOR  JUNE,  1884. 

EXERCISE  XXX. 


(1)  j:=6;:>'=4. 

(2)  Jf=:2i;^=7. 

(3)  4r=-A;^=fl  +  *. 

(4)  ar=2j;>^=5. 

(5)  -^=25;  ^=49. 

(6)  x—a-\-b\  y=za-b» 

(7)  4:=  10;  ^^=24. 

(8)  ^=5;  ^=2. 

(9)  Jr=i2;>^=i5. 

(10)  x=\',y=\. 

(II)  25  and  21. 

(12)  Sheep,     £z     each; 

cows,  ;^22. 

ANSWERS  TO  ARITHMETICAL  QUESTIONS 

IN  THE  'LITTLE  LEARNER '  FOR  JUNE, 

1884. 

STANDARD  I. 

(I)  1718 

(13)  1009 

(2)  791 

(14)  404 

(3)  103 

(15)  266 

(4)  1582 

(i6)  636 

(5)  709 

(17)  682 

(6)  109 

(18)  79 

(7)  896 

(19)  641 

(8)  726 

(20)  183 

(9)  599 

(21)  469 

(10)  762 

(22)  539 

(II)  385 

(23)  213 

(12)  37 

(24)  188 

STANDARD  II. 

(1)  5,225,684 

(II)  46,303  +  4 

(2)  3013  +  5 

(12)  22.890+7 

(3)  9009 

(13)  12,641,622 

(4)  194.039 

(14)  147,810 

(5)  167,300 

(15)  21,208,200 

(6)  89,010+8 

(16)  65,692,248 

(7)  2125  +  6 

(17)  94,244 

(8)  49.836,450 

(18)  25,821+2 

(9)  54.289 

(19)  68,004  +  6 

(10)  28,807  +  5 

(20)  18,917,270 
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BY  ARTHUR  NEWSHOLME,   M.D.   LOND., 

Gold  Medallist  and  University  Scholar^  Physiaan  to  the  City 

Dispensary, 

Functions  of  the  Pancreas. — The  pancreatic  fluid 
enters  the  small  intestine  at  the  same  point  as  the 
bile.  It  is  a  clear  viscid  fluid,  having  an  intensely 
alkaline  reaction,  and  containing  2*5  per  cent,  of  solids, 
of  which  '8  is  inorganic  matter.  It  contains  albumin 
and  a  modified  casein,  leucin,  and  tyrosin,  and  a  com- 
paratively large  amount  of  carbonate  of  soda. 

Its  digestive  functions  are  most  important,  as  it 
possesses  the  amylolytic  (starchrdigesting)  power  of 
saliva,  the  peptonising  power  of  gastric  juice,  and  the 
emulsifying  power  of  bile  (in  much  greater  degree  than 
the  latter.) 

On  starchy  pancreatic  juice  acts  rapidly,  converting 
it  into  grape  sugar.  It  converts  proteids  into  peptones. 
In  this  respect  it  resembles  gastric  juice,  though  there 
are  certain  minor  differences. 

(i)  Pancreatic  digestion  will  not  go  on  unless  an 
alkali  is  present,  just  as  gastric  digestion  requires  the 
presence  of  an  acid.  In  fact,  i  per  cent  of  sodium 
carbonate  in  pancreatic  juice  seems  to  play  the  same 
part  as  .02  per  cent,  of  hydrochloric  acid  in  gastric 
juice. 

(2)  Corresponding  to  this  difference,  in  gastric 
digestion  the  bye-product  is  an  acid-albumin  or  para- 
peptone,  while  in  pancreatic  digestion  it  is  a  body  more 
nearly  resembling  alkali-albumin. 

(3)  A  third  and  more  profound  difference  exists. 
In  gastric  digestion  most  of  the  proteid  is  converted 
into  peptone ;  in  pancreatic  digestion,  a  large  propor- 
tion of  it  is  split  up  into  certain  bodies,  of  which  leucin 
and  tyrosin  are  the  chief,  though  there  are  probably 
several  other  bodies,  such  as  fatty  acids  and  volatile 
bodies.  Leucin  is  amido-caproic  acid,  while  tyrosin  is 
closely  allied  to  benzoic  acid.  Thus,  in  pancreatic 
digestion,  a  certain  proportion  of  proteid  is  split  up 
into  its  constituent  fatty  acid  and  aromatic  molecules, 
and  other  less-known  components. 

Fats  are  acted  on  in  two  ways  by  pancreatic  juice. 
They  are  emulsified;  while  a  smaller  proportion  is 
split  into  the  corresponding  fatty  acid  and  glycerine. 

There  are  almost  certainly  three  distinct  femunts  in 
pancreatic  juice;  one,  which  is  practically  identical 
with  ptyalin ;  a  second,  to  the  which  the  name  trypsin 
has  been  given  by  Kiihne,  capable  of  acting  on  pro- 
teids; and  a  third,  which  produces  the  splitting  up  of 
fats.  The  emulsifying  power  of  pancreatic  juice  is 
probably  due  to  the  alkali-albumin  it  contains. 

The  exact  mode  of  digestive  secretion  has  been  more 
thoroughly  worked  out  in  the  pancreas  than  elsewhere. 
Haidenhain  found  that  after  thirty  hours'  fasting  each 
pancreatic  cell  in  a  dog  consisted  of  an  inner  zone 
nearest  the  interior  of  the  alveolus,  which  was  gran- 
ular,  and  stained  by  carmine  with  difficulty ;  and  a 
much  smaller  outer  zone,  almost  homogeneous,  and 
taking  carmine  staining  easily ;  while  the  nucleus  was 
placed  partly  in  both  zones.  During  full  digestion  of 
food,  however,  especially  about  six  hours  after  food, 
the  outer  zone  became  much  wider,  and  the  inner 
zone  correspondingly  narrower,  and  the  whole  cell 
smaller ;  while  at  the  end  of  digestion  the  original 
condition  was  resumed.  It  seems  evident,  therefore, 
that  the  outer  zone  nearest  the  blood-vessels  is  built 
up  from  the  blood;  while  the  inner  zone  is  formed  at 


the  expense  of  the  outer  zone,  and  the  secretion  at 
the  expense  of  the  inner  zone. 

Even  during  active  digestion,  there  is  very  little 
ready-made  ferment  in  a  pancreas  taken  fresh  from  the 
body ;  but  there  is  a  body  capable  of  becoming  con- 
verted into  the  ferment.    To  this  the  name  oi  zymogen 
has  been  given.    Its  amount  varies  with  the  size  of 
the  inner  granular  zone.     For  the  production  of  the 
essential  element  of  the  pancreatic  juice,  it  is  pro- 
bable, then,  that  there  are  two  processes ;  a  produc- 
tion of  zymogen  constantly  going  on;  and  during 
active  digestion,  an  actual  secretion  from  this  of  the 
digestive  ferments.    The  same  probably  holds  good 
for  the  other  digestive  secretions,  there  being  a  pepsin- 
ogen preceding  the  formation  of  pepsin,  and  a  ptyalo- 
gen,  the  formation  of  ptyalin. 

Digestion  in  the  small  intestine  is  chiefly  performed 
by  the  pancreatic  juice,  assisted  slightly  by  the  bile. 
The  intestinal  juice  (succus  entericus)  is  secreted  by  the 
mucous  membrane  of  the  small  intestine  and  the 
small  tubular  glands  in  connection  with  it  Its  exact 
action  in  digestion  is  unknown,  owing  to  the  difficulty 
in  isolating  it,  but  it  is  quite  subsidiary  to  the  digestive 
secretions  already  described. 

Summary  of  the  changes  undergone  by  food, — In  the 
mouth  some  conversion  of  starch  into  sugar  occurs. 
In  the  oesophagus  the  stay  is  too  momentary  to  allow 
of  changes ;  though  probably  a  small  amount  of  fluid 
is  absorbed.  In  the  stomach  the  change  of  starch  into 
sugar  is  first  diminished  and  then  arrested.  Proteid 
materials  are  broken  up  and  largely  converted  into 
peptones.  The  proteid  framework  by  which  starch 
and  fat  granules  are  commonly  surrounded  become 
dissolved,  the  starch  and  fat  being  liberated.  The 
thick  turbid  liquid,  called  chyme^  which  results  from 
gastric  digestion,  in  about  four  or  Ave  (hours  after  a 
meal  has  almost  entirely  passed  through  the  pylorus 
into  the  small  intestine.  It  hardly  contains  any  pep- 
tone, but  some  parapeptone ;  it  is  probable,  therefore, 
that  the  minute  veins  of  the  stomach  absorb  the 
diffusible  peptone,  as  well  as  a  certain  amount  of  water 
and  salts,  directly  into  the  circulation. 

In  the  small  intestine  the  presence  of  chyme  causes 
active  secretion  of  bile  and  pancreatic  juice,  which 
neutralise  its  acidity.  The  conversion  of  starch  into 
sugar  recommences  with  great  activity.  Fats  are 
emulsified  by  the  pancreatic  juice,  and  to  a  less  extent 
by  the  bile.  A  certain  proportion  of  fats  are  split 
into  the  corresponding  fatty  acid  and  glycerine ;  and 
the  bile  saponifies  another  portion.  The  albuminous 
materials  are  converted  into  peptones,  but  a  certain 
amount  is  split  up  into  the  lower  products  already 
named. 

The  liquids  which  have  escaped  absorption  in  the 
stomach  are  absorbed  in  the  small  intestine,  and  with 
them  the  peptone  and  sugar  produced  as  the  result  of 
digestion.  These  enter  the  blood-vessels  directly.  The 
emulsified  fat  is  absorbed  into  the  circulation  in  a  less 
direct  way.  The  minute  fat  granules  find  their  way 
through  the  walls  of  the  [villi,  and  enter  the  lacteal 
vessel  in  its  centre,  whence  they  are  carried  through 
lymphatic  glands,  into  the  thoracic  diet,  and  thence 
into  the  veins  at  the  root  of  the  neck.  The  term  chyle 
is  applied  to  the  emulsified  contents  of  the  small 
intestine. 

In  the  large  intestinCy  the  intestinal  contents  which 
have  escaped  absorption  in  their  tortuous  path  along 
the  smaller  bowel,  assume  a  more  distinctly  acid  re- 
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action,  a  more  solid  consistence,  and  a  distinctly  faecal 
odour.  Villi  are  absent  from  this  part  of  the  alimen- 
tary canal.  It  may,  therefore,  be  assumed  that  the 
ah^rption  of  fats  has  ceased,  though  some  absorption 
of  liquid  may  still  continue.  The  acid  reaction  of  the 
contents  of  the  large  intestine  is  due  to  an  acid  fermen- 
tation. In  the  coecum  of  herbivorous  animals  a  large 
amount  of  digestion  goes  on,  though  this  is  not  the  case 
in  man.  "Hiat  considerable  absorption  of  nutrient 
material  may  occur  from  the  mucous  membrane  of  the 
large  intestine  is  shown  by  the  fact  that  patients  may 
be  kept  alive  for  a  considerable  time  by  the  injection 
of  milk  and  other  foods  into  the  rectum,  especially  if 
some  pancreatic  juice  has  been  previously  added. 

The  faces  average  about  five  ounces  in  the  twenty- 
four  hours.  They  contain  the  undigested  portions 
of  food,  such  as  shreds  of  elastic  tissue,  fragments  of 
muscular  tissue,  fat  cells,  and  starch  granules.  In 
addition  there  are  other  materials  derived  from  the 
blood,  which  may  be  regarded,  therefore,  as  excretions. 
The  chief  of  these  are  ferment-like  bodies,  mucus, 
cholesterin,  fatty  acids,  lime  and  magnesia  soaps,  ex- 
cretin,  and  salts,  especially  of  magnesia.  The  colouring 
matter  of  the  faeces  is  derived  from  bile.  When  the 
latter  is  deficient  the  stools  become  clay-coloured. 
The  distinctive  odour  of  faeces  is  due  to  indol,  which 
is  developed  during  pancreatic  digestion. 

Movements  of  i/ie  intestines, — ^A  stimulus  applied  to 
any  part  of  the  small  intestine  produces  a  contraction 
of  both  the  circular  and  longitudinal  muscular  coats, 
which  travels  lengthwise  as  a  wave  along  the  intestine. 
The  circular  coat  is  thicker  than  the  longitudinal,  and 
its  contraction  has  by  far  the  most  influence  in  pro- 
pelling the  food  along  the  intestine.    These  peristaltic 
flKnrements  may  occur  independently  of  the  central 
nervous  system.     They  seem  to  be  controlled  by 
special  nervous  ganglia  of  the  sympathetic  system.    In 
the  large  intestine  the  movements  are  identical  in 
character,  but  independent,  the  ileo-coecal  valve  sepa- 
rating the  two.      The  muscular  fibres  increase  in 
strength  as  the  end  of  the  alimentary  canal  is  ap- 
proadied.     The  rectum  is  guarded  at  its  orifice  by  a 
special  development  of  the  circular  muscular  fibres, 
called  the  internal  sphincter ;  while  outside  this  is  an 
additional  muscle,  known  as  the  external  sphincter, 
which  is  composed  of  striped  muscle,  and  under  the 
control  of  the  will.  The  sphincter  of  the  anus  is  under 
the  control  of  a  special  centre  in  the  lumbar  part  of 
the  spinal  cord,  which  keeps  it  in  a  state  of  constant 
tonic  contraction.     The  sphincter  only  becomes  re- 
laxed and  the  contents  of  the  rectum  escape,  when  the 
control  of  this  centre  is  overcome,  either  by  a  volun- 
tary or  emotional  impulse  from  the  brain,  or  a  power- 
ful reflex  impulse,  due  to  an  over-distended  condition 
to  the  rectum  or  other  causes. 

{To  be  continued,) 


^\t  gifiripliiu  of  i\t  Pinb. 

BY  W.    C   COUPLAND,   M.A.,    B.SC., 

Lidurer  on  Mental  and  Moral  Science  at  Bedford  College^ 

London, 

n.— Observation    and   the    Training    of    the 

Senses. 
The  careful  historian  of  philosophical  opinion  some- 
times finds  it  hard  to  determine  whether  a  particular 
belief  is  merely  lost  sight  of  for  a  time,  or  has  been 


definitively  abandoned ;  but  there  is  one  item  of  former 
metaphysical  creeds,  in  respect  of  which,  I  apprehend, 
doubt  would  now  be  out  of  place — the  doctrine,  so 
vigorously  combated  by  Locke  and  others,  of  '  Innate 
Ideas.'  It  is  true  the  mind's  original  furniture  is  still 
described  in  various  terms  by  different  observers ;  but 
whatever  be  the  view  taken  of  our  primitive  endow- 
ments, specific  conceptions  of  either  sensible  or  super- 
sensible realities  are  certainly  no  longer  held  to  form 
any  part  thereof.  Knowledge  of  all  kinds  and  degrees 
can  only  be  acquired  by  more  or  less  conscious  elabora- 
tion of  material  supplied  to  the  mind  from  without. 
That  ideas  are  often  arrived  at  with  a  minimum  of 
effort,  is  owifig,  not  to  any  reserve  of  cognitions  which 
it  is  in  the  power  of  more  replenished  intelligences  to 
bring  to  light,  but  (primarily)  to  difference  of  inherited 
nervous  organisation,  and  (secondarily)  to  the  special 
training  to  which  the  youthful  mind  is  submitted.  We 
are,  it  is  true,  often  startled  by  the  curiosity  and  readi- 
ness of  apprehension  of  very  young  minds,  apparently 
indicating  an  appreciation  of  the  significance  of  pro- 
blems which  in  general  is  patent  only  to  the  mature 
understanding ;  but  in  every  case  a  sufficing  hypothesis 
is  the  reasonable  belief  that  these  precocious  infant 
minds,  being  more  finely  constructed  instruments, 
respond,  but  without  comprehending  their  import,  to 
impressions  and  suggestions  which  fail  to  arouse  vibra- 
tions in  duller  souls.  Were  the  truth  not  so  frequently 
ignored,  it  would  seem  almost  too  obvious  for  remark 
that  there  may  be  ^eat  inequality  in  respect  of 
apprehensiveness,  an  inequality  which  may  be  main- 
tained throughout. 

Our  stock  of  ideas  I  assume,  then,  to  be  always 
personally  acquired  I  take  it  to  be  an  error  to  speak 
of  a  priori  notions,  or  mental  conceptions  had  before 
actual  converse  with  the  world  of  things.  What  is  a 
priori  is  the  psycho-physical  fabric,  the  embodied 
mind,  which  has  been  slowly  built  up  by  the  prolonged 
reciprocal  action  of  organism  and  environment.  But 
even  such  a  statement  as  this  does  not  convey  the 
whole  truth.  We  have  further  to  say,  however  crude 
it  may  sotind,  that  the  most  delicate  feelings,  the  sub- 
limest  imaginings,  have  a  very  lowly  origin  ;  that  the 
ideal  world  is  really  homogeneous,  as  much  of  a  piece 
as  the  material  world  of  the  modem  believer  in  the 
unity  of  the  physical  forces.  '  There  is  nothing  in 
mind  which  was  not  first  in  sense,'  ran  the  old  dictum. 
Its  modern  rendering  is  almost  identical  with  it: 
There  is  no  item  of  consciousness  which  was  not  first 
suggested  through  sense.  Modern  psychology  has 
revised  the  ancient  dictum,  has  enlarged  its  scope,  but 
contains  no  firmer  principle  within  the  whole  range  of 
its  teaching. 

Now,  simple  as  it  may  seem  when  casually  proposed, 
the  question,  'What  is  a  sense?'  is  by  no  means  an 
easy  one  to  answer.  We  are  apt  to  think  at  once  of 
the  so-called  sense-organs,  eye,  ear,  etc.,  and  to  rest 
contented  with  the  statement :  The  senses  are  avenues 
through  which  changes  in  the  outer  world  are  reported 
to  the  centre  of  consciousness.  And  as  a  first  rough 
approximation  this  account  is  not  amiss ;  but  when  we 
look  a  little  closer  into  the  matter  we  see  that  this  said 
*  outer  world '  has  very  hazy  limits,  and  we  are  puzzled 
to  determine  in  what  category  to  place  certain  modes 
of  consciousness  which  are  qualitatively  indistinguish- 
able from  impressions  resulting  from  affections  of  a 
definite  sense-organ,  although  (save  by  a  stretch  of 
language)  there  is  no  mediatory  organ  in  the  case. 
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Between  the  sensation  of  touch,  ultimately  produced 
by  some  affection  of  the  exposed  skin,  and  a  feeling  of 
internal  pressure,  due  to  some  obscure  local  cause — 
between  this  latter  relatively  definite  sense  of  uneasi- 
ness and  the  wholly  vague  feeling  of  systemic  satis- 
faction or  dissatisfaction,  what  fine  degrees,  and  what 
consequent  perplexities  of  description  and  classification ! 
And  what  has  become  of  the  *  organ '  which  entered 
into  our  differentia  of  a  sense?  Again,  neither 
retina  nor  skin,  either  separately  or  combined,  will  be 
found  competent  to  reveal  to  us  the  whole  of  what  we 
understand  by  a  solid  figure ;  and  we  are  finally  com- 
pelled either  to  fall  back  upon  the  discredited  doctrine 
of  a  non-empirical  origin  for  a  large  number  of  ideas, 
or  to  enlarge  the  definition  of  a  sense  so  as  to  indicate 
the  maximum  of  resemblances  without  confusion  of 
mental  boundaries. 

The  latter  course  is  quite  practicable,  at  the  cost  of 
departure  from  uncritical  popular  conceptions.  We 
have  only  to  declare  that  a  sense  is  a  primary  form  of 
pyscho-physical  receptivity  and  activity,  specialised  by 
the  distribution  of  the  nerve-fibres  and  their  internal 
endings  in  nerve-centres. 

A  purely  active  sense  we  do  not  possess.  Our  strictly 
passive  senses  are  numerous :  they  may  be  divided 
into  two  classes,  according  as  they  are  awakened  by 
stimuli  external  or  internal  to  the  body.  The  former 
would  include  the  senses  of  colour,  sound,  odour, 
taste,  touch,  temperature ;  the  latter  a  mass  of  feeling 
very  difficult  to  describe  in  detail,  but  for  the  most 
part  closely  resembling  the  vaguest  external  senses, 
touch  and  temperature.  It  is  characteristic  of  these 
internal  senses  that  they  are  little  regarded,  save  when 
the  physical  agitation  is  so  great  as  to  induce  a  marked 
emotional  accompaniment  of  pleasure  or  pain.  This 
emotional  accompaniment,  overpowering  their  sensuous 
quality,  renders  the  internal  senses  of  little  value  as 
sources  of  intellectual  knowledge,  but  gives  them  a 
pre-eminent  value  as  inciters  to  voluntary  action. 

The  senses  which  contribute  most  to  knowledge  of 
the  outer  world  are  those  which  are  at  once  active  and 
passive,  the  two  forms  of  consciousness  being  so  in- 
separably united  that  only  a  very  careful  analysis  can 
distinguish  the  part  played  by  each.  The  obtrusiveness 
of  the  external  suggestion  has  even  led  to  the  con- 
tribution of  the  psychical  organism  being  ignored 
altogether,  and  popular  language  reflects  an  immature 
psychology  when  it  opposes  Sense  to  Understanding  as 
a  receptive  to  a  productive  faculty.  These  mixed 
senses,  as  they  may  be  called,  are  chiefiy  sight  and 
active  touch ;  a  portion  of  the  sensations  of  hearing, 
smelling,  and  tasting,  though  a  comparatively  small 
portion,  have  also  a  place  here.  But  it  is  the  eye  and 
the  movable  members  that  are  the  physical  parts  which 
chiefly  mediate  the  operation  of  these  compound 
senses.  Consider  what  amount  of  knowledge  would 
be  possible  for  a  being  with  an  immobile  eye  and 
wholly  paralysed  limbs.  Such  a  being  would  be 
stimulated  by,  or  encounter  shocks  from,  the  outer 
world,  but  it  would  have  no  means  of  distinguishing 
between  the  sensations  which  arose  through  changes  in 
its  own  organism,  and  those  which  resulted  from  changes 
in  a  contrasted  Nature.  By  being  able  to  initiate 
movement  a  normal  human  being,  however,  obtains  a 
view  of  the  world  immeasurably  more  precise  and 
proportioned.  He  is  able,  by  varying  his  efforts,  to 
estimate  the  consistency  of  the  objects  which  surround 
him,  by  lifting  them  to  form  an  idea  of  their  weight, 


and  by  rotating  his  eye-balls  to  obtain  pictures  of  in- 
finite variety  in  an  incredibly  short  space  of  time.  In 
short,  instead  of  regarding  himself  as  but  a  conscious 
thing,  blown  about  by  every  wind  of  outward  circum- 
stance, he  can  adequately  distinguish,  if  he  tries, 
between  the  sphere  of  his  personality  and  that  larger 
world  which  is  set  over  against,  and  in  contrast  to,  him, 
and  whose  attributes  are  only  to  be  detected  by  the 
exercise  of  nice  observation  and  discrimination. 

To  resume.  All  notions  or  derivative  constituents 
of  consciousness  are  either  revived  sensations,  or  com- 
pounded sensations,  or  abstracted  sensations.  The 
proof  of  this  assertion  can  only  take  the  negative  form, 
disproof  of  alleged  exceptions.  But  by  Sensation  must 
be  understood  much  more  than  is  usually  thereby 
signified ;  it  must  be  taken  to  include  all  modes  of 
feeling  and  action  undecomposable  according  to  the 
most  rigorous  inspection. 

Turning  now  to  practice,  it  is  evident  that  the 
training  of  the  senses    will  include  (possibly)  the 
providing  appropriate  stimuli  for  sensuous  reaction, 
and  (certainly)  the  seconding  of  the  mind's  efforts  to 
gain  command  of  the  material  offered  it,  always  in 
obedience  to  the  ideal  end  of  the  efficiency  of  the 
individual  as  a  member  of  a  community  progressive  in 
its  hopes  and  desires.     Humble  as  the  office  of  dis- 
ciplining the  senses  may  be,  one  cannot  help  seeing 
that  its  effective  discharge  lies  at  the  root  of  all  human 
progress.     Over-stimulation  here,  atrophy  and  neglect 
there,  will  pervert  the  nature,  and  be  the  source  of 
numberless  failures  and  regrets  in  after  life.     This  is 
sufficiently  apparent  in  the  case  of  abnormal  sense- 
faculty,  as  when  there  is  a  malformed  organ  of  sight 
or  hearing ;  but  the  same  fact  holds  good  of  unused 
senses  generally,  and  had  we  always  the  skill  to  detect 
the  subtile  links  of  the  causal  chain,  we  should  doubt- 
less note  in  the  aberrations  of  the  mature  mind  the 
fruit  of  a  lack  of  attention  or  of  confused  perceptions 
uncorrected  in  the  nursery  or  the  primary  school. 
'  We  here  come,  however,  to  a  point  where  a  funda- 
mental difference  of  opinion  has  to  be  signalled,  which 
may  as  well  betaken  notice  of  now,  although  its  appli- 
cation is  to  the  whole  range  of  mental  culture.    I 
allude  to  what  might  be  termed  the  anarchical  and  the 
paternal  views  of  early  education.    There  is  seemingly 
a  natural  tendency  in  the  pedagogic  mind  to  gravitate 
to  one  of  these  extremes,  to  exalt  the  child's  ability  to 
find  right  roads  by  itself,  or  to  anxiously  watch  the 
early  development,  as  if  in  the  absence  of  the  cultiva- 
tor's eye  only  worthless  weeds  would  burden  the  soil. 
The  limitless  virtue  of  direct  instruction  is  the  pre- 
supposition of  the  latter  school,  leading  to  a  painful 
attention  to  detail  and  a  multitude  of  prescriptions 
which  fetter  all  original  development.     On  the  other 
hand  it  is  scarcely  open  to  doubt  that  the  youthful 
mind,  left  almost  entirely  to  itself,  will  seek  pleasant 
paths — often  to  its  own  detriment — and  lose  chances 
of  strengthening  its  powers  which  never  can  be  re- 
gained.    As  a  desirable  reaction  against  over-govern- 
ment this  latter  tendency  is  good,  and  if  we  modify  it 
thus, — the  child  should  be  left  to  run  alone,  or  find  its 
own  way,  up  to  the  point  of  exhausted  effort,  or  the 
limit  of  positive  error, — the  principle  may  stand  as  a 
wise  one,  a  useful  restraint  on  disciplinary  formalism. 
The  view  here  taken  may  be  otherwise  indicated  as 
follows  : — All  methods  of  education  are  more  or  less 
\  artificial.     It  is  desirable,  however,  that  this  artificiality 
'  should  be  minimised,  and  that  for  several  reasons. 
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Discipline  is  only  a  means  to  an  end ;  the  end  in  the 
present  case  being  exercise  of  faculty  in  a  real  world 
beyond  the  reach  of  radical  change,  whose  work  has 
to  be  done,  and  not  our  private  will.  The  period 
allowed  for  mental  gymnastics  being  brief,  it  is  desir- 
able  that  the  utmost  should  be  made  of  so  short  a 
preparatory  season,  and  the  only  way  to  fulfil  that 
requirement  is  to  assist  Nature  as  far  as  possible,  and 
take  advantage  of  the  opportunities  she  spontaneously 
offers.  Now  rapid  progress  is  only  possible  under  two 
conditions,  the  one  negative,  the  other  positive — that 
we  do  not  attempt  to  anticipate  the  growth  of  the 
mental  powers,  and  that  we  obey  the  hints  afforded  by 
the  possession  of  a  faculty,  and  rather  supply  the 
means  for  its  expression  than  neglect  it  for  the  sake  of 
what  we  deem  some  superior  power.  In  short,  the 
school  should  as  much  as  possible  be  the  real  world 
in  miniature,  and  supreme  regard  should  be  paid  to 
that  guide  which  achieves  success  in  the  real  world — 
the  *Law  of  Interest' 

We  have  in  the  sports  of  children  a  striking  monition 
to  keep  as  close  to  nature  as  possible  in  our  artificial 
systems.  It  has  been  repeatedly  remarked  that  as 
severe  toil  is  undergone  in//<?yas  in  serious  labour, 
but  it  is  cheerfully  undergone  because  the  normal 
powers  are  left  to  be  freely  exercised,  and  natural  cues 
are  given  to  observation  and  attention.  Here  are  ex- 
emplified the  contests  and  occupations  which  will 
afterwards  be  entered  upon  under  other  names,  and  for 
which  there  is  an  organised  proclivity,  owing  to  the 
protracte<l  adjustments  of  ancestral  habit.  In  this 
mimic  state  all  is  concrete.  If  the  scenery  is  barren, 
the  child  replenishes  it  with  ideal  stores,  constructing 
palaces  and  citadels  out  of  chairs  and  tables,  and 
transforming  sticks  and  ill-shaped  puppets  into  prancing 
steeds  and  heroic  men  and  women. 

But  it  will  be  said  the  very  object  of  discipline  is  to 
draw  away  the  mind  from  this  spontaneous  and  ex- 
uberant concreteness,  to  induce  reflection  and, the 
acqubition  of  powers  of  generalisation.  Undoubtedly ; 
but  how  ?  Not  by  doing  the  child's  work,  or  worse 
still,  applying  results  which  have  only  been  obtained 
by  years  of  abstract  culture,  striving  to  '  put  old  heads 
on  young  shoulders,'  but  by  leaving  the  child  to  per- 
form its  own  analysis,  and  seconding,  but  not  super- 
seding, its  efforts.  Surely  the  great  economic  law, 
which  has  borne  such  excellent  fruit  in  commercial 
industry  is  worthy  of  prime  consideration  in  education, 
to  attain  results  with  the  least  cost,  and  the  best  results 
are  ever  obtained  where  there  is  the  least  coercion,  and 
where  the  goal  of  abstract  thought  is  reached  by  easy 
stages. 

To  apply  these  remarks  to  our  immediate  subject. 
The  first  education  should  represent  a  '  masterly  in- 
activity '  on  the  part  of  the  instructor.  Let  the  child 
first  teach  its  tutor.  Let  the  latter  rather  practise  the 
art  of  observation,  and  permit  the  child's  glances  to 
roam  at  their  own  sweet  will.  Little  by  little  the  gaze 
will  get  steadier,  this  or  that  object  will  fascinate  the 
mind^  and  an  opening  will  be  given  for  the  control  of 
Attention. 

There  are  three  leading  types  of  character  answering 
to  the  three  varieties  of  sensibility.  There  is  the  sub- 
jective mind,  whose  interest  is  prevailingly  claimed  by 
its  internal  or  organic  sensations;  the  passive  or 
sensuous  nature  proper,  which  is  chiefly  allured  by  the 
pleasures  of  the  palate,  and  the  beauties  of  colour  and 
of  tone ;  and  the  active  temperament,  which  is  favoured 


by  a  strong  muscular  development,  and  which,  by  pre- 
ference, reacts  on  its  environment,  and  loves  to  assert 
itself  in  opposition  to  the  passive  and  active  resistances 
of  its  surroundings. 

The  first  of  these  dispositions  will  early  claim  the 
thoughtful  care  of  the  skilful  trainer.  Although  it  can- 
not be  denied  that  there  are  the  possibilities  in  a  nature 
so  endowed  of  unfolding  a  character  superior  to  that 
of  the  other  two,  the  unforeseen  outward  shocks  to 
which  the  introspective  nature  is  exposed  render  such 
a  self-centred  constitution  anything  but  a  desirable 
possession  for  the  individual  himself.  The  art  of  the 
trainer  in  this  case  will  lie  in  trying,  as  we  say,  to  draw 
the  individual  out  of  himself,  to  strengthen  the  external 
regards  by  exaggerating  the  objects  of  outward  sensuous 
apprehension,  and  by  repeating  the  stimulus  sufficiently 
often  to  prevent  the  inevitable  relapse  at  the  first 
opportunity  into  the  subjective  attitude.  Above  all, 
those  mixed  sensations  in  which  activity  is  most  mani- 
fest should  be  sought  to  be  aroused,  an  end  which  can 
best  be  gained  by  presenting  curious  objects  to  be 
handled,  or  by  investing  visible  forms  with  pleasing 
accessories.  It  is  of  little  avail  to  exhibit  bald  speci- 
mens, concrete-abstracts,  as  they  might  be  termed — the 
subjective  mind  is  either  listless  or  speedily  diverted — 
but  rather  natural  or  artificial  objects  in  which  the 
wealth  of  the  concrete  is  not  spared  When  the  sub- 
jective bias  is  corrected,  and  the  habit  of  attending  to 
outward  objects  is  established  the  severer  forms  may 
be  offered  to  the  view. 

The  sensuous  temperament,  as  it  may  be  styled,  to 
conform  our  phraseology  as  far  as  possible  to  the 
popular  language,  is,  in  a  way,  intermediate  between 
the  subjective  and  objective  temperaments  proper, 
and  its  discipline  would  be  regulated  according  to  its 
strength.  Taste,  as  being  partially  an  organic  sensa- 
tion, is  too  universal  an  endowment  to  receive  a 
special  correction  in  one  mind  more  than  another. 
The  fondness  for  sweetmeats  is  as  much  a  propensity 
of  the  objective  temperament  as  of  the  dreamy 
nature,  and  neither  sex  nor  age  seems  to  be  a  stranger 
to  these  delights.  With  regard  to  these  Mower* 
senses  of  taste  and  smell  but  little  has  hitherto  been 
done  for  their  cultivation ;  we  are  apt,  perhaps,  to 
ignore  their  regulation  even  too  much.  The  ascetic 
Spartan  schoolmaster  (ascetic  not  always  on  Spartan 
principles,  it  is  to  be  feared)  is  responsible  for  not  a 
little  of  the  inordinate  craving  for  injurious  delights  in 
early  years,  and  the  excesses  of  a  later  period  ;  and  a 
fastidious  palate  is  regarded  by  not  a  few  strong- 
minded  parents  as  a  something  to  be  suppressed  rather 
than  respected.  But  surely  the  sensations  of  taste 
enter  largely  into  the  legitimate  pleasures  of  life,  and 
one  of  the  marks  of  a  refined  mind  is  a  selective  taste. 
The  same  may  be  said  with  regard  to  odours,  though 
here  there  is  no  pretence  of  a  regimen,  and  it  has 
hardly  yet  entered  into  the  mind  of  pedagogue  to 
conceive  the  regulation  of  this  rather  despised  sense. 

When  we  speak  of  the  training  of  the  senses,  we 
usually  think  exclusively  of  vision,  hearing,  and  touch, 
and  with  a  passing  plea  for  the  non-neglect  of  other 
sensibilities,  I  pass  to  their  consideration. 

The  sensuous  temperament  has  usually  a  strong 
susceptibility  to  the  brilliancy  of  colour,  and  our 
means  of  gratifying  the  appetite  are  rarely  equal  to  the 
faculty  of  appreciation.  A  superior  natural  endow- 
ment for  colour  is  announced  not  so  much  by  its 
quick  stimulation  by  depth  of  hue,  as  by  its  selection 
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of  certain  colour-combinations.  That  there  are 
harmonies  of  colour,  as  of  tone,  is  almost  certain; 
but  the  eye  is  not  usually  so  well  instructed  by  nature 
on  the  matter  as  the  ear,  and  the  theory  of  chromatic 
aesthetics  is  in  a  somewhat  backward  condition.  On 
the  evolution  hypothesis,  the  child,  of  course,  is  more 
readily  thrilled  by  combinations  which  have  been 
most  frequently  presented  in  ancestral  experience, 
and  it  is  not  improbable  that  future  art  may  generate 
new  tastes  for  colour-combinations  which  are  felt  by 
us  as  disagreeable.  The  relations  of  the  chromatic 
scale  have  not  the  same  definiteness  that  is  possessed 
by  the  acoustic,  and  the  teacher  must  be  content  to 
rely  largely  on  tradition  in  his  search  for  rules  for 
training  this  endowment.  But  there  will  be  no  dispute 
about  the  necessity  of  apportioning  the  depth  of  the 
tints  to  the  keenness  of  the  sensibility,  the  effectiveness 
of  the  discipline  being  measured  by  the  capability  of 
lowering  the  tone  without  losing  the  interest  To  be 
stimulated  by  grey  or  neutral  tints  is  the  mark  of 
greater  susceptibility  or  protracted  training. 

With  regard  to  Tone,  the  instinctive  pleasure  is  here 
very  unequal.  There  is  a  musical  sense  in  most ;  but 
I  have  noticed  what,  if  the  language  were  not  unscien- 
tific, would  be  called  a  most  capricious  distribution  of 
this  sensibility.  Up  to  a  certain  point  the  suscepti- 
bility to  rhythm  is  strikingly  characteristic  of  the 
subjective  temperament  (as  illustrated  by  the  fondness 
for  lyrical  poetry)  ;  then  there  is  the  delight  of  revelling 
in  the  luxury  of  tone  by  natures  which  can  hardly  be 
classed  either  as  introspective  or  as  objective ;  and, 
lastly,  a  high  musical  taste  is  often  found  possessed 
by  very  active  temperaments,  which  have  little  relish 
for  other  passive  enjoyments.  I  am  not  aware  that 
psychology  has  yet  explained  these  strange  conjunc- 
tions, which  are  doubtless  ultimately  grounded  on  the 
unique  character  of  the  auditory  sense,  as  at  once  a 
highly  emotional  and  a  highly  intellectual  sense. 

Under  any  circumstances,  the  schools  of  the  future 
will  remedy  the  gross  neglect  of  the  auditory  sense 
which  has  marked  the  irrational  methods  of  bygone 
education.  When  it  is  considered  what  a  high  social 
sense  Hearing  is,  how  it  is  hardly  possible  to  enjoy  it 
in  solitude,  and  what  simple  conditions  are  required  for 
diffusing  its  delights,  there  can  be  no  doubt  about  the 
place  its  cultivation  should  occupy  in  a  rational 
curriculum.  What  discipline  there  has  hitherto  been 
has  often  been  fatally  misplaced,  however,  and  prob- 
ably more  tears  have  been  shed  over  ill-given  music 
lessons  than  over  any  other  branch  of  youthful  instruc- 
tion. Simple  indifference  often  deepens  into  disgust, 
through  a  disregard  of  all  psychological  law,  and  an 
attempt  to  require  performance  of  compositions  which 
could  not  possibly  be  appreciated  without  a  consider- 
able evolution  of  the  perception  of  tonic  relations. 
As  regards  vocal  discipline,  a  plea  must  be  put  in  for 
the  elocutionary  training  of  the  ear,  the  art  of  reading, 
an  art  which  is  popularly  supposed  to  come  by  nature, 
judging  by  the  little  time  devoted  to  it  in  most  semin- 
aries, though  probably  there  are  a  dozen  fairly  good 
singers  for  one  tolerable  reader.  The  sense  of  touch 
is  so  largely  muscular  that  it  may  best  be  considered 
in  the  next  paragraph. 

We  come  then  to  our  third  group,  the  objective  or 
active  dispositions,  that  is  to  say,  where  the  tendency 
to  throw  the  regards  outwards  is  at  its  maximum. 
The  senses  we  have  to  deal  with  here  are  mainly  those 
of  sight  and  touch — sight  and  touch,  />.,  as  combining 


receptivity  and  activity.     The  persistent  properties 
of  the  object-world  are  apprehended  through  these 
mixed  senses.    They  are  extension,  inertia,  hardness, 
and  weight.  '*  vWhere  the  relevant  sense-endowment  is 
large,  there  is  the  material  of  the  making  of  a  mathe- 
matician or  student  of  physical  nature.    Where  the 
faculty  is  weak,  the  cost  of  acquisition  is  usually 
enormous,  a  cost  aggravated  as  usual  by  bad  methods. 
It  is  not  uncommon  to  find  a  boy  utterly  helpless 
at  the  elements  of  geometry,  who   is  yet  endowed 
with  large  brain  power  that  may  hereafter  enable  him 
to  influence  the  national  destinies.    However  weak 
the  native  faculty,  however,  there  is  no  doubt  that 
more  might  be  done  by  bringing  form^relations  into 
greater  prominence  than  is  done  in  Nature.     Nature, 
although  mathematical  in  essence,  is  not  obtrusively 
so  \  and  the  methods  of  art  have  here  to  detach  the 
sensuous  aspects  which  the  passive  temperament  seizes 
upon,  and  to  thrust  upon  the  notice  lines  and  angles 
in  all  their  nakedness  and  severe  symmetry.     So  with 
the  general  facts  of  mechanics,  which  are  repulsive 
and  difHcult  enough  to  the  self-conscious  temperament. 
Physical  science  requires  a  large  attention  to    bare 
form,  and  hence  so  few  excel  at  the  same  time  in 
science  and  literature,  the  latter  being  related  to  the 
subjective  bias.     But  the  lack  of  native  interest  may 
be  compensated  by  a  gentle  constraint  to  closer  con- 
tact with  the  object-matter.     If  a  hint  might  be  given 
to  the  open-minded  here  it  would  be  to  form  the 
defectives  into  an  awkward  squad,  and  by  no  means 
to  allow  a  mechanical  genius  to  be  present  to  put  the 
other  members  out  of  countenance.     Emulation  is 
undoubtedly  good,  but  it  is  ignoring  the  limitations  of 
a  sound  principle  when  the  much  and    the  little 
endowed  in  any  direction  are  brought  together  in  the 
same  class.    If  the  pre-eminence  be  too  pronounced, 
the  feebler  members  simply    relapse  into  indolence 
through  sheer  despair.     But  there  is  no  knowing  what 
might  be  done  in  the  way  of  remedying  defective 
powers  if  the  wise  instructor  were  to  set  his  class  of 
equal    defectives  to  work    on    very    simple  things, 
simple  almost  to  insignificance,  and  then  without  tihe 
discouragement  of  failure,  slowly  train  them  to  excel- 
lence.   For  in  all  this  matter  of  elementary  training 
we  signally  err  by  being  too  little  inclined  to  stoop 
to  the  infirmities  of    human  nature.    The  genuine 
trainer  will  think  nothing  too  elementary  or  familiar, 
will  smile  at  no  depth  of  simplicity,  and  frown  at  no 
amount  of  awkwardness.     What,  in  presence  of  the 
infinite  unsolved  riddles  of  the  worl<]^  is  the  vaunted 
knowledge  of  our  greatest  scientists  ? 

The  *  muscular'  senses  form  the  best  training- 
ground  for  the  art  of  observation.  Our  standards  of 
reference  are  the  sensations  procured  through  eye  and 
hand.  We  measiure  the  flight  of  time  by  tifie  passage 
of  the  indicators  on  the  clock-dial,  and  our  nice  esti- 
mate of  degrees  of  force  is,  after  all,  reducible  to 
certain  exerted  or  resisted  pressures.  The  conditions 
of  accurate  observation  cannot,  however,  be  stated 
without  reference  to  higher  powers  of  mind  than  those 
with  which  we  have  as  yet  become  acquainted  Far 
more  than  keenness  of  perception  and  nicety  of  dis- 
crimination is  needed  to  constitute  a  good  observer. 
The  supreme  difficulty  is  to  eliminate  bias  and  the 
forward  leap  of  the  mind ;  and  bias  and  the  anticipa- 
tory instinct  are  always  present,  although  a  many-sided 
culture  may  do  much  to  reduce  the  evil.  General 
cultivation  of  the  mind  will  be  found  to  tell  upon  the 


June,  1884.] 


THE  PRACTICAL  TEACHER. 


181 


power  of  observing,  but  as  far  as  direct  training  goes, 
the  cultivation  of  the  faculty  of  observation  is  equiva- 
lent to  establishing  a  habit  of  nice  distinguishing. 

Misled  by  erroneous  notions  of  human  dignity, 
older  pedagogic  methods  have  endeavoured  to  over- 
leap the  first  stage  of  Nature's  culture,  and  to  give  a 
training  of  r^iiceptions  before  and  in  place  of  that  of 
/^Aceptions.  Hence  the  inevitable  youthful  aversion 
to  school-exercises.  As  the  laws  of  mind  are  better 
understood,  all  this  will  be  remedied,  and  a  duly- 


balanced  sensuous  life  will  be  seen  to  be  the  best 
preparation  for  the  life  of  reflection  and  rational 
inference.  The  wise  poet  does  not  ask  too  much 
from  his  ideal  youth  when  he  sings : — 

'  He  must  be  musical, 
Tremulous,  impressional, 
Alive  to  gentle  influence 
Of  landscape  and  of  sky, 
And  tender  to  the  spirit-touch 
Of  man's  or  maiden  s  eye.* 

{To  be  continued^ 


Qturg  Colttnnu 

RULES. 

I.  Each  correspondent  is  restricted  to  inu  question.  We  should  be  much  obliged  if  correspondents,  who  send 
questions  for  solution,  would  give  (if  possible)  the  required  answer,  and  the  source  from  which  the  question  is 
obtained. 

a.  No  query  can  be  answered  unless  accompanied  by  the  real  name  and  address  of  the  sender,  not  necessarily 
for  publication,  but  as  a  guarantee  of  good  faiUi  and  for  facility  of  reference. 

8.0*  When  a  pfleudonym  is  adopted  it  ahonld  be  written  at  the  end  of  the  query,  and  the  real  name 
and  addrega  on  a  separate  piece  of  paper.  — — 

4.  Correspondents  are  requested  to  write  their  queries  legibly ^  and  on  one  side  of  the  paper  only. 

5.  Replies  will  not  be  sent  through  the  post 

6.  Queries  must  reach  the  office  not  later  than  the  12th  of  the  months  or  they  cannot  be  attended  to  in  the 
following  issue. 

%*  All  communications  for  this  column  should  be  addressed — '  The  Query  Editor^*  The  Practical  Teacher^ 
Pikrim  Street,  Ludgate  Hill,  London,  KG. 


Arithmetic. 

1.  Derwent.— Rules  for  obtaining  the  results  of  (3794)'  - 
(3744)'  and  (164369)*- (1641 19)*.  (CertificaU  ExaminatioHy 
1S66.) 

.'.  (3794)'  -  (3744)'= (3794 + 3744)  (3794  -  3744) 

=7538  >«  50 
=753800 -fa 

«  376,900. 

••.  {x64369)'-(i64ii9)'=(i64369+i64ii9)  (1643^- 164119) 

s  328488x250 

s328488ooo-i-4 

==82,122,000.  Ans. 

2.  Semas. — The  interest  on  a  certain  sum  of  money  for 
two  years  is  £ji  i6s.  7ld.,  and  the  discount  on  the  same  sum  for 
the  same  time  is  £6^  17s.,  simple  interest  being  reckoned  in 
both  cases.  Find  the  rate  per  cent,  per  annum  and  the  sum> 
{Brook  SmUk,) 

The  difoence  between  the  simple  interest  and  the  discount  is 
the  simple  interest  on  the  discount. 


£     8. 

d. 

71  16 

7* 

63  17 

0 

2 

1    7  19 

J3 

£  ^      £ 

%  63  17  :  100 

::  3  19 

9}  :  Rate  per  cent. 

2Q 

20 

mi 

79 
12 

957 

4 

an 

1 

75 

3 

lax/* 

s6i  per  cent. 

Ans. 

•  «»w^l* 

£      £    ^'       £ 

.*.  12^  :  63    17  ::  112^  :  Sum 

2  2 

9 
-;fS74  13s.  Ans. 

JV2>/a — ^Another  method  of  solution  was  given  in  a  previous 
number. 

3.  M.  Gibson. — In  a  bag  are  90  shilling,  100  sixpences, 
and  120  fourpennies ;  find  least  number  of  threepennies  that 
must  be  addedi  so  that  the  whole  may  be  distribute  in  sums  of 
eighteenpence,  no  such  sum  being  made  up  of  any  one  coin 
exclusively. 

90  shillings  require  90  sixpences, 

.'.  there  are  left  10  sixpences; 

1 20  fourpennies = 40  shillings, 

.*.  40  sixpences  are  required  ; 

,  •.  30  sixpences  or  60  tnreepennies  must  be  added.  Ans. 

4.  FiLius  NuLLius.-~;fi2,540  is  to  be  divided  in  shares 
among  three  persons — A,  B,  C.  A  is  to  have  {  of  B's  and  C's 
shares,  and  B  is  to  have  |  of  A*s  and  C's  shares.  What  are  the 
shares  of  each  ? 

A's  share  sf  of  B's  share +f  of  C's  share, 
B's     „    »|ofA's    „    +1     „      „ 

.'.A's     „   ssi  of  -of  A's  share+^  of  -  of  Cs share, 
7       y  7       Sf 

3  3 

+f  of  C's  share, 
=%  of  A's  share + A  of  Cs  share +♦  of 

C  8  share, 
A's  share- A  of  A's  shares^  of  C'a  share+f  of 

C's  share, 
Hlof  A's  shareaH  of  C's  share, 
.'.  A's  share =H  of  C's  share. 
B's  shares}  of  (A's  share + C's  share)        "~ 
=i  of  (H  of  C's  share +C's  share) 
10 

=1  of  ^  of  C's  share. 
ff       19 

3 

as||  of  C's  share. 
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A*s  share +  B's  share +  C*s  share  =:;f  12,540, 
of  C's  share  +  J  ?  of  C's  share  +  C's  share  » ;f  12,540, 

3^+20+57  of  c»s  sharc=;f  12,540, 

V^  of  Cs  shares:;^  12,540, 
•  •.  Cs  share =;f  17540  x^Vif 
=;f(ii4x57) 

A*s  share =H  of  C's  share 
=H  of  ;f  6,498 
=^(342X11) 
=;g3»762. 

B*s  sharersfj  of  C*s  share 
=ff  of  ;f6,498 
=^(14x20) 

=  ;f  2,280. 


5.  Felix.— Of  all  the  odd  numbers  between  1,000  and 
3,000,  which  two  have  the  greatest  common  measure,  and  what 
is  that  common  measure  ?    {Mairicuiation,  1873.) 

The  greatest  common  measure  will  be  contained  in  the  two 
numbers  3  and  5  times  respectively ; 
,  •,  Larger  No. = 2000  -  5 

=  1995; 
Smaller  No.  =  (1995  -^  5)  ^  3 

=399x3 
=  1197. 
Greatest  common  measure =399. 

6.  Magister. — If  the  alloy  in  a  shilling  be  ^^  of  its  mass, 
and  the  coin.be  worth  a  farthing  if  it  were  all  alloy,  what  would 
be  its  exact  value,  if  it  were  all  pure  silver  ? 

Part  alloy =^s,  part  silvers  j^ » 

.'.  Value  if  all  pure  silver  s( is.  -  Aq.)  x  }| 

= Yj  s.  —  iVl* 

=  IS.  id.  -  Aq» 

=  is.  jd.  Hq.  Ans. 

7.  Animalculum.— If  29  oxen  would  eat  up  a  field  of  grass 
in  7  weeks,  or  25  oxen  would  eat  up  the  same  field  in  9  weeks, 
the  grass  growing  uniformly,  how  many  oxen  would  do  it  in  6 
weeks  ?    ( Cdenso, ) 

The  quantity  eaten  in  9  weeks  by  25  oxen  would  last  (25  x  9) 

or  225  oxen  for  i  week  ; 
The  quantity  eaten  in  7  weeks  by  29  oxen  would  last  (29  x  7) 

or  203  oxen  for  i  week  ; 
.*.  Quantity  grown  in  2  weeks  would  last  (225-203)  or  22 

oxen  for  i  week ; 
. '.  The  growing  grass  supplies  1 1  oxen. 
•  *.  No.  of  oxen  to  eat  the  grass  of  the  field  in  6  weeks 

={(29-ii)xJ}  +  ii 
=(i8xj)  +  ii 
=21  +  11 
=32.  Ans. 

8.  Trenchwood. — A  bookseller  devotes  a  sum  of  money 
with  its  contingent  profits  to  the  purchase  and  re-purchase  of 
stock.  At  the  end  of^every  three  months  he  re-invests  his  returns. 
His  profits  are  \t  i*  i»  f  of  his  respective  investments.  Show 
that  at  the  end  of  the  year  his  capital  will  be  doubled,  ^^aman/ 
Smith,) 

Capital  at  end  of  year 

2 

ss  c  of  ?  of  ^  of  J?  of  original  capital. 

r      ^      ^      # 
= Twice  original  capital. 

9.  Vernon. — A  merchant  sells  a  horse  at  a  loss  of  4  per  cent.; 
had  he  sold  it  for  6  guineas  more,  he  would  have  gained  5  per  cent. 
Find  original  cost.  {Mansford,) 

Suppose  cost  price  were  £100^ 

Then,  selling  price  in  ist  case  =^96, 
And,      „      „      2nd      „      =Zloi; : 
Difference  between  the  two  selling  prices =^  105 -;f  96 

.'.9:6    6  : :  10^  :  Original  cost 
20    20 


10.  Brutus. — If  a  piece  of  work  can  be  done  in  50  days  by 
35  men  working  at  it  together,  and  if,  after  working  together 
for  12  days,  16  of  the  men  were  to  leave  the  work,  find  the 
number  of  days  in  which  the  remaining  men  could  finish  the 
work?  {Barnard Smith.) 

men       men         days 
35-16  :    35  ::  50-12  :  Time  to  finish  the  work, 
men    men    days 

/^  :  35  -  /i  '  Time. 
2 
=70  days.  Ans. 

11.  ScoTTius. — f  of  )^  of  a  cask  of  sugar  cost  44s.,  and 
when  the  grocer  had  added  on  one  sixth  of  the  cost  price,  it  was 
retailed  at  3^.  per  lb.    What  was  the  weight  of  the  cask  ? 

Cost  price  per  lb.  sf  of  3}d. 

=3d. ; 
f  of  H  of  the  cask  cost  44s., 

Tn      »t  II  t>    I 

.'.  Cask  cost  105s.  ; 

.'.  Weight  of  cask  =  (  105s.  -f  3d.)  lbs. 

=  (105x4)  lbs. 
=420  lbs. 
^-licwt.  Ans. 


12.  Brutus.— A  watch  is  10  minutes  too  fat  at  12  o'clock 
(noon)  on  Monday,  and  it  gains  3'  10*  a  day ;  what  will  be  the 
time  by  the  watch  at  a  quarter-past  10  o'clock  a.m.  on  the  fol- 
lowing Saturday  ?    ( Barnard  Smith, ) 

Time  from  Monday  12  o'clock  (noon)  to  Saturday  10  15  a.m.  = 
II 8i  hours ; 


Time  gained. 


hrs.    hrs. 

.-.  24  :  118J  :: 

4      4 

min.se& 

3  10 
60 

0         473 
48     95 

95 

2365 
4257 

48)44935(936 
432 

173 

144 

^ 

7 


:s£yo,  Ans 


=  936A»cc 
=  15  min.  36A  sec, ; 
.*.  Time  by  watch  =  (15  mm.  -f  10  min.  -p  15  min.  36A  sec) 

past  10 
g  40  min.  36^-  sec,  past  la      Ans. 

13.  DOMiNUs. — A  person  bought  goods  on  the  continent ;  the 
cost  of  freight  and  insurance  was  15  per  cent.,  and  that  of  duty  10 
per  cent,  on  the  original  outlay  ;  he  was  obliged  to  sell  them  at 
a  loss  of  5  per  cent.,  but  if  he  had  made  £^  more  of  them,  he 
would  have  gained  I  per  cent.  What  was  the  original  outlay  ? 
(^Barnard  Smith,) 

Suppose  original  outlay  were  £100^ 

Then  total  cost=;^i25 ; 
Loss  of  5  per  cent.  =5  %  on  ;£'i25 

=;f6  5s.. 
Gain  of  i  per  cent. = i  %  on ;( 125 

^£1 5s. ; 

.*.  Difference  between  the  two  selling  prices 

-£^  5S-   +  £^  5*. 
=/7  108. ; 

£     £        £ 
.*.  7i  :  /  ::  /^:  Original  outlay. 
2  20 


=/^  Ans. 
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14.  R.  E.  C— The  Compound  Interest  on  ;f  250  for  2  years 
is  ^20  8s.    What  is  the  rate  per  cent  ? 

Amount  of  jf25o  at  end  of  2  years  =;£'270'4, 
„     „        £1         M        .,  =;£;27o-4-5-250 

=;<fro8i6; 

Now,  >/i'o8i6=ro4; 
;.  Amount  of  £1  for  i  year =;f  1*04, 
£\QO       „        =;f  104 ; 
Rate  per  cent.  =  4.    Ans. 

15.  RuFUS.— A  and  B  enter  into  partnership  ;  A  contributes 
/5500  and  B  ;f  3500.  The  agreement  is  that  J6 120  is  to  be  put 
^  as  an  insurance  fund  annually,  and  the  remaining  profits  to  be 
divided  in  proportion  to  the  capital  subscribed.  At  the  end  of 
the  vear  A  gets  £aZS  ^  4^*  rind  the  percentage  of  the  whole 
profit.    [Piper's  *  Advanced  Arithmetic.*) 

Total  capital = /5500 + ;f  3500 

£           £           A   s-  d. 
/.  gg^^  :  0^^  ::  ^Si    f    0  '  Amount  divided. 
//         18           39  II    8 
^8 

/.7I2  10    o 

Total  profit  r:/;  12  los  +/'i20 
=;f83a  los.; 

£         £  £ 

.'.  ff^^  :  /ff^  ::  832  J  :  Percentage  of  whole  profit. 

2  2 


37 


=9^percent.     Ans, 


16.  Welshman. — A  merchant  begins  a  ready-money  business 
vith  a  borrowed  capital  of  ;f  10,000,  for  which  he  pays  5  per 
cent,  per  annum.  He  turns  over  his  capital  twice  a  year,  and  nis 
profits  are  6  per  cent.  Allowing  him  2  per  cent,  and  the  interest 
OQ  his  profits  for  expenses,  how  soon  will  he  have  paid  off  the 
debt?    {Dauis.) 

Net  Profit = {(6  x  2)  -  2}  per  cent,  of  capital 
=  10  per  cent,  of  capital ; 
Amount  saved  annually=(lo-  5)  per  cent,  of  capital. 

s  i  per  cent,  of  capital ; 
.•.  Capital  will  be  saved  in  *f^  yjears 
=20  years.    Ans. 

17.  Felix  Holt. — A  person  shooting  at  a  target  at  a  distance 
of  500  yards,  hears  the  bullet  strike  the  target  4  seconds  after  he 
fired.  A  spectator,  equally  distant  from  the  target  and  the  shoot- 
ing-point, hears  the  shot  strike  2\  seconds  after  he  heard  the 
report.     Find  the  velocity  of  sound. 

Velocity  of  sound  per  second 

500  yards 


4  -  Na  of  seconds  for  bullet  to  strike  the  target 
_  500  yards 

4-2i 
_  $00  yards 

=s  1000  ft.     Ans. 


Oeneral. 

f.  Solicitor.— (i)  Your  query  is  stated  incorrectly.  Please 
repeat  it.  (2)  Bacon's  Essays,  fully  annotated,  appeared  in  the 
Practical  Teacher,  Vol.  HI.    Sent  carriage  paid  for  7s.  6d. 

2.  Blackboard  and  Moses. — The  solutions  of  your  queries 
have  already  appeared  in  the  Practical  Teacher,  See 
previous  numbers. 

3.  Nance.— (i)  How  much  fluid  is  contained  in  the  pleural 
cavities,  and  how  is  it  renewed  ? 

In  the  normal  condition  the  two  surfaces  of  the  pleural  cavity 
are  in  contact,  so  that  in  the  greater  part  of  the  pleura  no  cavity 
exists.  It  is  only  in  diseased  conditions  that  these  surfaces  become 
separated  by  an  effusion  of  fluid.  In  the  natural  condition  the 
pleural  fluid  only  amounts  to  an  ounce  or  two.  This  is  renewed 
by  exudation  of  serum  from  the  bloodvessels  of  the  pleura; 
it  is  removed  by  the  stomata  which  stud  the  surface  of  the 


pleura,  by  which  the  pleural  cavity  communicates  with  the 
lymphatic  vessels. 

(2)  How  is  hearing  possible  in  the  absence  of  the  small  bones 
of  the  ear  ? 

In  order  that  sound  vibrations  nuiy  be  received  by  the  auditory 
nerve,  it  is  necessary  that  the  fluid  of  the  internal  ear  should  be 
set  in  vibration.  As  a  rule  the  small  bones  of  the  ear  serve 
chieflv  to  carry  sound  to  the  internal  air.  In  their  absence,  how- 
ever, It  may  be  communicated  by  means  of  the  air  of  the  tympanum 
to  the  membrane  covering  the  fenestra  rotunda  admittmg  to 
the  internal  air,  and  thus  the  sensation  of  sound  maybe  received. 

(3)  What  are  the  chief  chemical  differences  expected  to  be 
found  in  the  liver  of  a  starved  animal  and  a  well-fed  one 
preceding  death? 

The  liver  in  a  well>fed  animal  contains  considerable  fat  and  a 
large  amount  of  glycogen  stored  up.  In  a  starved  animal,  these 
stores  would  be  gradually  exhausted. 

4.  Anxious.  —  The  questions  were  published  in  the 
Schooimaster  in  December  last,  and  are  issued  officially  by 
Longmans,  6d. 

5.  Anxious. — As  you  were  apprenticed  for  four  years  you 
should  have  taken  first  year*s  Papiers.  The  Agreement  might 
have  been  for  three  years,  as  you  will  be  '  over  18 '  by  that 
time.  (See  Schedule  V.)  The  Department  cannot  recognise 
private  agreements. 

6.  Syd's  writing  is  irregular;  he  should  practise  in  good 
copy-books.  When  he  enters  College  he  must  pledge  himself  to 
teach  in  Great  Britain.  Apply  to  the  Agent-General  of  any 
Australasian  Colony,  Victoria-street,  Westminster. 

7.  Freeman  is  at  liberty  to  write  his  notes  as  he  pleases ; 
but  they  should  exhibit  some  method. 

8.  Sunderland's  French  will  be  understood  if  he  will  wait 
for  an  opportunity  to  get  the  pronunciation  from  the  '  living 
voice.'  In  the  meantime  he  may  read  French.  The  pronun- 
ciation cannot  be  wholly  given  in  English  equivalents.  Large 
hand  very  poor  ;  small  hand  good. 

9.  Te Duce. — Curwen's  *No.  4,'  or  Hullah's  'Timeand  Tune.' 
You  give  no  large-hand  specimen.  This  greatly  helps  to  determine 
the  marks. 

10.  Monitor  will  find  the  needlework  named  in  the  Code 
Schedule  III. 

11.  Cicero's  writing  should  be  rounder.  Its  regularity  would 
gain  seventy  per  cent. 

12.  W.  Fletcher.-- (a)  In  wheeling  the  material  away  you 
have  both  backwards  and  forwards  to  go,  or  20  x  2=40  yds. 

{b)  The  word  *  hoped '  is  transitive,  having  the  noun-sentence 
'  he  would  meet  me,  as  the  object. 

13.  E.  Prgram. — The  answer  given  is  wrong,  and  ;f  1,575 
is  the  correct  result. 

14.  William  Wallace. —If  you  understand  the  •  Torrid  Zone' 
to  mean  that  section  of  the  earth  lying  between  the  parallel 
planes  of  the  two  tropical  circles,  you  must,  in  order  to  find  its 
weight,  determine  the  ratio  of  its  mass  to  that  of  the  whole  globe. 

15.  Zero. — A  Pupil  Teacher  must  complete  his  engagement 
according  to  his  agreement  (Schedule  VI).  If  apprenticed  for 
only  three  years  he  may  sit  at  the  Admisdon  Examination  (by 
permission)  during  his  third  year. 

16.  Selrahc  Yals  can  see  in  Schedule  V.,  under  '  Additional 
Subjects'  tl^at  marks  are  allowed  for  not  more  than  one  language 
and  (me  science. 

17.  Ella  Harrison. — The  science  questions  were  published 
in  The  Schoolmaster  in  1883.  They  may  be  had  in  ^another  form 
on  application  to  Mr.  H.  K.  Major,  Leicester. 

18.  Don  CiCSAR  should  inquire  of  the  supervisor  as  to  his  indi- 
vidual case.    Handwriting  not  approved :  it  is  not  round  enough. 

19.  G.  P.  R.  writes  small-hand  fairly  well ;  sends  no  large  text 
Inquire  at  the  Department,  Whitehall. 

20.  Ignoramus.  —  3lld.  =  3d.  -h  ~^  farthings  =  3d.+ 
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21.  W.  B.  Steer. — ^As  you  point  out«  the  second  answer  to  the 
fourth  sum  in  Arithmetic  (Thiixi  Year,  Males)  in  our^March  issue 
should  be  4s.  6d.,  and  not  6s.  9d. 

22.  Lizzie.— 


Scntsnos* 


But  my  tool  wan- 
ders. 

I  demand  it  back 
to  meditate 
amongst  decay^ 
and  stand  a  rum 
amongst  ruins, 
there  to  track 
fidl*n  states  and 
btuned  greatness 
o'er  a  uuxl  the 
master  mould  of 
Nature's  hea< 
venly  hand. 


(0 
Which    was^  the 
mightiest  in  its 
old  command, 


And  is  the  knre> 
liest, 

And  must  ever  be. 


Wherein 
the  heroic  and 
the  free,  the 
beautiful,  the 
bntvep  the  lords 
of  earth  and 


Kind. 


Prin.  sent. 

Adv.  to 

preceding 

sent 

Prin.  Mnt 


Con. 
nec- 

tive. 


But 


Adj.  S.  to 
•land'in^ 


Adj.  S.  to 
lamd'm.b 


Adj.  S.  to 
ImmdvBkb 


Adj.  S.  to 
ktrndvah 


and 


and 


where- 
in 


Subject. 


my  soul 


whidi 


which 


rhkh 


The  heroic 
andthefreei 
the  beautiful 
the  brave, 
the  lords  of 
earth  and 


Predi- 
cate. 


Ob- 

jecti 


wanders 


demand 


Che 
mighti- 
estlniu 
old  com- 
mand 

b  the 
kyvdiest 


must  be 
the 


were 
cast 


Sxtensioa* 


it 


back  to 
ditate 
amongst 
decay  and 
'a  rain 


amongst 
ruins,  there 

to  trade 
%Hoff  states 
and  buried 


greatn< 

oer  aland, 

the  master 

mould  of 

Nature's 

'heavenly 

hand  (our* 

poee) 


ever 


wherein 


23.  X.  Y.  Z« — (i)  Your  reasoning  and  method  of  working  are 
correct,  but  you  must  have  made  an  error  in  working  it,  as  the 
result  is  1567-0468659  sq.  in.  (2)  We  do  not  know  of  a  book 
such  as  you  mention. 

24.  Moses. — Your  query  was  solved  in  our  issue  for  May, 
1882. 

25.  Blackboard. — ^Yon  will  find  the  solution  ofyour  query 
in  our  issues  for  September,  1882,  and  December,  1883. 

26.  W.H.M. — The  solution  of  your  query  appeared  in  our 
issue  for  July,  1882. 

27.  Order.— These  are  impossible  questions.  You  do  not 
say  what  examinations. 

(1)  DeschaneFK    Blackie. 

(2)  Siluanus  TTiompson^i.    4s.  6d.    Macmlllan. 

(3)  Student'' s  If urm,    Murray. 

Grteris  '  History  of  the  English  People.'    Macmillan. 

(4)  Smithes  '  Latin  Grammar.'  63.    Murray. 
Robj^s  <  Latin  Grammar.'    Macmillan. 

28.  J.  J.  jACKSCm.— 

(i)  Jamiaon^s  *  Scotch  Dictionary.' 

(2)  naUiwelTs  < Dictionary  of  Archaic  Words.'  Can  be 
seen  at  most  libraries. 

29.  Walter  Ls  Masurier,— 

(1)  Rushbrook's  <  First  Greek  Reader.'  (Clarendon  Press.) 
Macmillan. 

(2)  Suitable  books  for  other  subjects  will  be  mentioned  in  due 
course. 

3a  Puzzled. — You  will  find  the  solution  of  your  query  in  our 
issue  for  October,  1882. 

31.  Abbott.— <i)  The  solution  ofyour  query  appeared  in  our 
issue  for  May,  1882.  It  is  a  question  in  mensuratiOQ,  not  arith- 
metic.   (2)  As  you  state,  your  writing  lacks  firmness. 


^.  PoMPEY. — (i)  The  abbreviation  you  mention  may  be  used 
as  It  states : — '  All  generally  understood  abbreviations  for  wordi 
may  be  used.'    (2)  Perhaps  ninety  per  cent. 

33.  Perplexed. — The  solution  of  your  query  appeared  in  our 
issue  for  March,  1883. 

34.  Emerald. — You  mifj/have  copied  your  query  imorrutly. 
Will  you  please  repeat  it  ? 

35.  Learn. — (a)  Your  writing,  if  a  little  rounder,  would  get 
the  full  precentage  of  marks. 

{ff)  In  a  far  different  manner  did  the  silent  Oneyda  accept  the 

ofoed  cup  of  friendship  and  the  pipe  of  peace.      His  face 

exhibited  no  more  signs  of  feeling  than  that  of  a  bronze  statue. 

Pity  may  have  moved  his  soul,  but  all  signs  of  it  were  wanting  in 

his  countenance.     Trained  during  the  whole  of  his  life,  from  the 

time  when  his  cradle  was  swung  from  the  branch  of  a  tree  till 

the  end  of  his  days,  to  endure  without  a  sign  the  greatest  of  good 

or  ill,  and  to  be  ashamed  only  of  feeling  fear,  he  was  a  passionless 

child  of  the  woods,  a  being  to  whom  tears  were  unknown. 

(r)  Bronu — noun,  com.,  neut.,  sing.,  nom.  to  *  is  unchanged.' 

unchanged — participial  adj.,  qual.  '  look.* 

jom/— noun,  com.,    neut.,    sing.,  3rd,  nom.  after    '  was.' 

(His  was  a  soul.) 
/Ad/— rel.  pro.,  neut.,  sing.,  3rd.,  obj.,  gov.  by  'touched.' 
shook — verb,    irreg.   trans.,    act.,  ind.,  past,    3rd,   sing., 

agreeing  with  its  nom.  '  pity.' 
extreme — noun,  abs.,  neut.,  sing.,  3rd,   obj.,  gov.  by  'to 

brook.' 
{vmT— adj.,  used  as  abs.  noun,  neut.,  sing.,  3rd,  obj.,  gov. 

by«of.' 
impassive — adj.,  used  as  adv.  of  manner,  qual.  '  to  brook ' ; 

or,  adj.  of  quality,  qualifying  'soul.' 
fearing— ^its,  part,  of  '  to  fear,*  refs.  to  '  souL' 
but^aoXy — adv.  of  manner,  quaL  '  tearing.* 

36.  Clocaenog,  Ruthin. — Parse  the  words  underlined,  and 
analyse  the  last  five  lines  in  the  following  passage : — 

'  T%us  with  the  year 
Seasons  return,  but  not  to  me  returns 
Day,  or  the  sweet  approach  of  even  or  mom. 
Or  sight  of  vernal  bloom  or  summer's  rose. 
Or  flocks,  or  herds,  or  human  face  divine ; 
But  cloud  instead,  and  ever-during  dark 
Surrounds  me,  from  the  cheerful  ways  of  men 
Cut  off,  and  for  the  book  of  knowledge  fair 
Presented  with  a  universal  blank. 
Of  nature's  works  to  me  expunged  and  rased. 
And  wisdom  at  one  entrance  quite  shut  out. 
So  much  the  rather  thou,  celestial  Light, 
Shine  inward,  and  the  mind  through  all  her  powers 
Irradiate ;  there  plant  eyes,  all  xsa&ifrom  thence 
Purge  and  dis|>erse,  that  I  maj  see  and  tell 
Of  things  invisible  to  mortal  sight.' 

Milton,  On  his  Blindness. 

PARSING. 

Thus^vAv.  of  manner,  qual.  '  return.' 

but—cxm}.,  disj.,  joining  'seasons  return,'  and    'day   re 

turns.' 
not — adv.  of  negation,  qual.  'returns.' 
or — conj.,   disj.,   joining  'day  returns  not'  and  'sweet 

approach  returns  not.' 
or — conj.,  disj.,  joining  'sweet    approach  returns'   and 

'  light,  etc.,  returns.' 
divine— ^A],  of  ^ualit^,  quaL  '  face.' 
^wf— conj.,    disj.,  joming  'day  returns  not'  and  'donds 

return.' 
instead— in, y  prep.,  showing  rein,   between  'stead'  and 

*  surround,'  and  stead,  am.  noun^  neut,  sing.,  3^1  obj.» 

gov.  by  •  in,' 
ever^urinj^igax^.  adj.  of  quality,  qual.  'dark.' 
r«/— past  part,  of '  to  cut,'  refg.  to  '  me.' 
off--iiy,  of  manner,  qual. '  cut.' 
praented-^^oaX  part,  of  'to  present,'  refg.  to  '  me.' 
^^^li^A^past  part,  of '  to  expunge,'  refg.  to  '  works.' 
quite — ^adv.  ofdeg.,  qual.  'out.' 
j0— adv.  ofdeg.,  qual.  '  much.' 
much — adv.  of  manner,  qual.  '  shine.' 
the — adv.  of  d^.,  qual.  *  rather.' 
rather— 9dy.  otd^.,  comp.  deg.,  qual.  'shine.' 
thou — per.  pro.,  masc.,  sing.,  2nd,  nom.  to  'dune.' 
from — ^prep.,  showing  rein,  between  •  thence '  and  'purge.' 
thence — adv.,  used  as  a  com.  noun,  neut.,  sing.,  3rd,  obj., 

gov.  by  *  from.' 
that — cop.  conj.,  joining  '  thou  purge/  and  '  I  may  see.' 
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Sentaxx. 


So  much  the 
ntbcr  thott 
cekstial  Light 
shine  inward 


and  tUuminate 
the  mind 
thnogh  all 
herpoven 

ic) 
there  plant  eyes 

(<0 
all   mist   Grom 

theaoe  purge 

nd  dispcne 

(/) 

thatliMyiee 


aDdtellofthiDgt 
invisible  to 
mortal  sight. 


Kind  of 


Priac.S. 


Peine  S« 

CO-9Td 

with  («) 


Princ  S. 
Princ.  S. 

Princ.  S. 


Adv.C 

son)  to  {fi) 


Adv.  (rea- 
son) to  (jt) 


Conn. 

Sabject. 

Thon 

oelrstial 

Light 

and 

Cthon] 

[thon] 

[thouj 

and 

[thou] 

that 

I 

and 

[I] 

Prodicata. 


ihine 


illaminate 


plant 
parse 

disperse 
may  see 

may  tell 


Object. 


the 
mind 


eyes 

all  mist 


fall 
misi] 


ofthines 
inviiible 
to  mor 
Ul  sight 

(ind. 

obj.) 


Ext.  of 
Pred. 


inward 
(place) 
so  much 

the 

nther 

(m'nn'r) 

thr'ngh 
all  her 
powers 
(place) 


there 
(place) 

from 
thence 
(place) 


37.  Oro  should  at  once  seek  permission  to  sit  at  some  college ; 
there  is  no  limit  of  time  fixed  by  the  Code.  It  is  now  possible 
to  enter  for  one  year  [Art.  1 18  (/>)],  if  you  are  already  certifi- 
cated. If  you  enter  for  two  years,  you  will  take  the  First  and 
ScoDDd  Year's  Papers  in  due  course. 

38.  Scribbler's  style  would  be  good  if  uniform.  It  is 
bin. 


39.  Vernon.— Parse :  *  It  took  the  Aiert  three  days  to  steam 
twenty  miles.* 

// — per.  pro.,  neut.,  sing.,  3rd,  non^.  to  'took.* 

took — irreg.  intrans.  vero,  act.,  ind.  past,  3rd,  sing.,  agree- 
ing with  <it.' 

AUrt — prop,  noun,  neut.,  sing.,  3rd,  obj.,  gov.  by  '  for.' 

three — aef.  num.  adj.,  qual.  *days.' 

days — abs.  noun,  neut.«  plur.,  3rd,  objective  of  duration  of 
time,  after  intrans.  verb  'took';  or  obj.,  gov*  by 
'  during,'  und. 

to' steam — verb,  reg.  intrans.,  act.  inf.,  gov.  by  *  Alert, ^ 

twenty — def.  num.  adj.,  qual.  'twenty. 

miles — abs.  noun,  neut.,  plur.,  3rd,  objective  of  space  ;  or 
gov.  by  prep.  *  over,'  und. 

Noti, — Difierent  ellipses  may  be  adopted ;  the  one  used  is, 
*  It  took  during  three  days_/&r  the  Alert  to  steam  over  twenty 
miles.' 

You  may  also  say :— *  It  to  steam  over  twenty  miles  took  three 
days  by  the  Alert,* 

The  construction  is  peculiar,  owing  to  the  use  of  the  imper- 
sonal it. 

Put  it  into  the  passive  form,  and  the  meaning  is  clear : — 
'  Three  days  were  taken  by  the  Alert  to  steam  twenty  miles.' 

4a  Gentil. — The  answer  is  evidently  wrong,  sA  the  income 
in  both  cases  is  the  same.  Tlie  question  is  worded  very  am- 
biguously. 

41.  Flanders. — Analyse: 

*  Thou  movest — but  increasing  with  the  advance. 

Like  climbing  some  great  Alp,  which  still  doth  rise, 
Deceived  by  its  gigantic  elegance  ; 

Vastness  which  grows — but  grows  to  harmonise 
All  musical  in  its  immensities  ; 

Rich  marbles— richer  painting — shrines  where  flame 
The  lamps  of  gold— and  haughty  dome  which  vies 

In  air  with  Earth's  chief  structures,  though  their  frame 
Sits  on  the  firm-set  ground — and  this  the  clouds  must  claim.' 

Byron's  Childe  Harold,  Canto  IV. 


Sentence. 


(a)  Thou  movest,  but  increas- 

ing with  the  advance,  like 
climbing  some  great  Alp, 
deceived  by  its  gigantic 
elegance 

[b)  which  still  doth  rise 


(f)  vastness 

(<0  which  grows  all  musical  in 
its  immensities 


(0  but  which  grows  to  harmon- 
ise 

if)  rich  marbles 

[g)  richer  painting 

(K)  shrines 

(/*)  where  shine  the  lamps  of 
gold 

(y)  and  haughty  dome 

[k)  which  vies  in  air  with  Earth's 
chief  structures 


Kind  of 
Sent. 


Princ. 
sent. 


(/)  though  their  frame  sits  on 
the  firm-set  ground 

[m)  and  this  the  clouds  must 
claim 


Adj.  sent, 
to  Alp  in 

Princ.  sent. 

Adj.  Fent. 
to(f) 


Adj.  sent, 
advers.  to 

Princ.  sent. 

Princ.  sent. 

Princ.  sent. 

Adj.  sent, 
to  (A) 

Princ.  sent. 

Adj.  .sent. 

to(y) 


Connec- 
tive. 


In  rel. 


In  reL 


but 


and 


Adv.  (cond) 
to  (/•) 

Adv.  (cond) 
to(-t) 


though 
and 


Subject. 


Thou — but  increas- 
ing with  the  ad- 
vance, like  climbing 
some  great  Alp, 
deceived  by  its 
gigantic  elegance 

which 


vastness 
which 


Predi- 
cate. 


movest 


Object. 


Extension  of 
Pred. 


which 

Rich  marbles 

richer  painting 

shrines 

the  lamps  of  gold 

haughty  dome 
which 


their  frame 
the  clouds 


doth  rise 


[is  here] 

grows  all 
musical  in 
its  immen- 
sities 

grows 


[are  here) 

[is  here] 

[are  here] 

shine 

[is  here] 
vies 


still  (titoe) 


to  harmonise 
(purpose) 


sits 
must  claim 


with 
Earth's 
chief  struc- 
tures (ind. 
obj.) 


this 


where  (place) 


in  air  (place) 


un   the   firm-scl 
pround  (place) 


.J 


N 
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42.  St.  Helen's.— /'ottv^Z/'x  '  Political  Econoinv  * ;  National 
Society's  Manual,  'School  Management  ';  Clyde's  ^Geography.' 
Writing  excellent. 

43.  Arlwyn  Dyfed. — Get  a  Guide  to  the  Civil  Service. 

44.  ROGO. — Whichever  style  you  adopt  let  it  be  uniform. 
Omit  the  looped  letters  in  every  case,  if  at  all.  Large  hand, 
poor ;  small  nand  has  more  firmness. 

45.  Ap  Forwekth. — Large  hand  would  reduce  your  percen- 
tage below  fifty.  You  cannot  control  your  pen  to  secure  even 
strokes.  Mr.  Winch  was  subject  to  the  rules  of  the  examination, 
which  allow  a  pencil,  but  no  ruler. 

46.  Vega  has  not  sent  any  large  hand ;  his  current  hand  lacks 
character. 

47..LEONipAS»M/gain  a  scholarship,  but  not  through  hb 
supenor  writing. 

48.  Edith  will  probably  lose  many  marks  through  careless- 
ness. Like  too  many  P.  T.'s  she  hss  neglected  the  study  of 
ibnns  of  letters. 

49.  D.  W.  M.  T.  might  obtain  eighty  per  cent,  or  more,  if 
his  capitals  were  in  harmony  with  the  rest. 

50.  Alpha  Beta  can  write  fairly  well.  Study  capitals. 
Spedmen  sixty-five  per  cent. 

51.  Venus. — The  books  named  are  all  good  in  their  way,  but 
cydopaedic  works  are  for  general  reference,  and  not  for  study. 
The  pence  spent  on  them  will  secure  a  mine  of  wealth. 

52.  Latinus  must  judce  hy  the  last  published  questions.  No 
'  book '  is  prescribed  lor  the  Q.  S.  Ex. 

53.  Sauvage  will  pass  his  fourth  year's  examination  in  July, 
but  his  Agreement,  which  is  not  affected  by  the  '  change  of 
date,'  binds  him  to  the  school  until  November. 

(4.  A  Constant  Subscriber  should  consult  BissotCs  '  Our 
Schools  and  Colleges.'  Several  scholarships  are  given  by  the 
London  and  other  Board  Schools. 

55.  Mauvais  Ecrivain  has  adopted  the  approved  round 
style,  and  his  writing  would  gain,  at  least,  seventy- five  per 
cent 

56.  Violet. — ^We  know  of  no  complete  summary  of  the  war 
in  the  Soudan.  Style  of  writing  not  good,  sixty  per  cent,  at 
most. 

$7.  Anxious. — Consult  your  Inspector,  or  if  this  is  not  pos- 
sible, ask  the  Department,  when  you  sit  for  your  Certificate,  to 
grant  you  the  marks  obtained  for  reading  and  teaching  before 
your  removal.    Your  case  is  not  singular. 

58.  Hibernian. — Your  success  in  a  Science  Examination 
must  depend  upon  your  industry ;  its  character,  on  your  taste. 
Todhunter  is  an  acknowledged  authority.  There  is  a  Civil 
Service  Grammar,  but  if  you  have  mastered  Canon  Daniels',  you 
need  not  fear.  There  is  no  periodical  exactly  answering  your 
description.  An  English  candidate  has  to  receive  ten  favourable 
records  on  his  certificate  before  he  enters  the  fiist-class.  See  the 
English  Code  of  Regulations,  1884. 

59.  Pwllheli. — The  Board  can  give  such  instructions  to 
the  attendance  officer  as  it  pleases.  There  is  nothing  in  the  Code 
to  prevent  the  husband  of  a  Head-mistress,  if  not  himself  a 
teacher,  from  retaining  his  seat  on  the  Board.  No  officer  of  a 
school-board  can  be  counted  on  the  staff  (Art.  8 1).  The  ques- 
tion as  to  the  legality  of  tradesmen  supplying  materials  to  the 
Board  of  which  they  are  members,  would  have  to  be  determined 
on  each  particular  case. 

60.  A.  B.  C— 7*  f^o^^  'The  Microscope,'  500  engravings, 
7s.  6d.,  is  published  by  Routledge. 

Mensuratico. 

I.  Ex  -P.  T. — How  manv  flagstones,  each  5*76  feet  long  and 
4*15  feet  wide,  are  required  for  paving  a  cloister  which  encloses 
a  rectangular  court  4577  yards  long  and  41  '93  yards  wide,  the 
cloister  ^ing  12*45  feet  wide  ?    {Barnard imuA.) 

Area  of  cloister=2[{(45  77  +  4r93)  X  3+ (12*45  X  2)} 

X  12-45]  sq.  ft. 
sr  2[{(87  7x3)  +  24*9}  X  12-45]  sq-  ft. 
=  2{(263-i  +24-9)  X  12-45}  sq.  ft. 
=2(288  X  12*45)  sq.  ft* 
Area  of  a  flagstones  (5-76  x  4-15)  sq.  ft 

50  3 

,-.  No.  of  flagstones  required  ^      ,./^fJ^ 

Ans. 


2.  F.  W.  F. — A  bucket  is  in  the  form  of  a  frustrum  of  a  cone ; 
the  diameter  at  the  bottom  is  i  foot,  and  at  the  top  i  foot  3  ia^es, 
the  depth  is  i  foot  6  inches  ;  find  to  the  nearest  pound,  how 
much  more  the  bucket  weighs  when  full  of  water  than  when 
empty?  {Todhunter.) 

h 
Volume  of  frustrum  of  cone  =  -  (a* + o^ + 3^,  where  h  s=height, 

a'  and  l^  the  areas  of  the  two  ends ; 
.-.  Volume  =  {^\\{\Xf^{\\  X  I)  +  i»J x  -7854])  cub. ft. 

=[*  «:»+*  + 1)  X  7854}]  cub.  ft.     . 
•3927 


^  X  »  X  -/W^jcub  ft. 


=:?I?|47cub.  ft. 

16 
=  1*49716875  cub.  ft. ; 

.•.  Difference  in  weight=(i*497i6875  x  1000)  ox, 

=  1497*1687502. 
=93  lbs.  9  16875  o^'  * 
=94  lbs.  to  the  nearest  pound. 

3.  J.  G.  T.— Find  the  area  in  acres,  roods,  and  poles  of  a 
triangular  field,  whose  perimeter  is  30  chains  32  links,  the 
triangle  being  right-angled  and  isosceles.    {Scholarship^  188a) 


BC*  =  AB»+AC',  (I.47.) 

=  2AB';  (the  triangle  being  isosceles). 

.*.  BCas^/aAR 

30  chains  32  links =3032  links  ; 
AB  +  AC  +  BC=3032 

AB  +  AB+  >/2AB=s3032 

(2+  >/2)AB=3032 

3032 


AB= 


2  + 


s/2 


Area  of  A  ABC  =  i(  AB  x  AC) 
=  iAB' 

N2+  V2' 
_  3^32x1516 

4  +  4^2  +  2 

_ 4596512 

6-1-4  s/2 
_  2298256 

"3  +  2^1 

2298256(3  -  2  V2) 

'^(3  +  2V2)(3-«js/2) 

_  2298256(3-  ^8) 

9^8 
= 2,298,256(3  -  2-8284. . .) 
=  2,298,256  X  *i7i6  (nearly) 
=  394^3807296 ; 

.*.  Area  of  field  =  394,38o7296sq.  links 

=  3*943807296  ac. 
=  3ac.  3rO'  3'  po- 

Algebra. 

I.  J.  Cope.— Find  the  quotient  of  j:*  +  ffx  -h  ^x  -h  o^  and 
x^  \  ax-k-cx  -^  ac,  and  reduce  y~'>^"  to  its  k>west  terms. 

^  *  XiMym-\-\ 

..    x'Jtax-'fhX'itab  _  (x-Ha)  (.r-H/)  _  y^±  ^     ^^^^^ 
^'    x-'  +  tfjr  +  rx+a^       (jr-htf)(jr-*-0       x->tc* 

(2)   :^"':l-^''   =  y^^-1.  (dividing  by  x«- 1  j^  + 1) 


^  y^i^'H-x     __  V" 


XWt.  -  #<  +  X 


Ans. 
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2.  Cromwell. — Factorise, 

.6 


\        a-k-b)      V        fl  +  ^/ 
~TVr)      \    avb    ) 

\<i  +  ^/      Va  +  V 


{Now,  ^•-/«=jr^->»=^(jr+>')  U'-Jr/+y)  (j-^) 

(^^4-2tf^  +  ^^  +  4o'4  4tf^4-y) 

_  2fg  ^-  ^)  (40^+20^  -^b^x  -2a  (4a*  +  6a^  +  3^) 

(a  +  bf 
_    2(a  +  3)       2tf      4fl»  +  2tf^  +  ^    4fl*-f  6g^-h3^ 

or     2      -^^      4a^  +  2ab  +  fi    4^1- -f  6fl^ -f  3//^ 
''     '  tf  +  ^'       {a-^iy       '        (a  +  b)- 

3.  J.  Young. — The  sum  of  the  digits  of  a  certain  number  is 
equal  to  one-foarth  of  the  number  itself.  li  the  order  of  the 
digits  be  reversed,  the  sum  of  the  digits  is  equal  to  one-sevenlh 

■  1.     Fir-    '  - 

Teac^eis*  Coursi,) 


6.  Pag.— Solve  :— 


bx 
=  yx  +  — .    (  TodhuHter, ) 


+ 


{2a^'b)h'x_ 


bx 


a^b'^ 


«  +  ^    (a  +  ^j'      a{a 
Multiiilying  by  a{a-\'bY\  ; 

3a'<^  (tf  +  *)  +  ^'+  ^  +  (2«  +  *)^-r 

=s  jof  («  +  bfx  +  *(a  +  byx 

yib((a  +  ^)  +  ~- = yi€{a  +  byx 


of  the  number    thus   obtained.     Find  the  number.      (/V/tV 


Let  xss  Digit  in  tens'  place, 
And  „  y^    „      „  units'     „    ; 

Then,  {x)x^y^^2f±y' 

4 

(2)  x^y^lS!L^J! 
7 
(i)  4Jr+4y=iojr+jf 
ly^tx 
'»2jr. 


(2)  7Jr  +  7y=ioy  +  jr 
.•,^f  =  2£. 

.*.  Any  number  which  has  the  units'  figure  double  the  tens' 
^re  fulfils  the  conditions. 

.  *.  No.  =  12,  or  24,  or  36,  or  48. 

Kof€, — Perhaps  full  percentage  of  marks, 

4.  Solicitor.— If  the  (^+f)      term  of  a  geometrical  pro- 
gression be  w,  and  the  (/  -  q^     term  be  ii ,  show  that  the  p 
term  is  njmti, 

/^term  =  ar^-', 
(/>+./)^*'term=flr^  +  ^~', 
(/-^)^term=flr^-^-^ 


aVf' 
y»'bi.{a  +  ^)  +  —"2  =  yic{a  +  byx'k-a*bx 

7.  Louis. — ^^'hat  is  the  condition  that  j:'+/jr  +  ^  may  be 
divided  by  or  -  r  ? 

x*-rx 

,\  Condition  is  :  ^=  ^Hp-^f") » 

f^4q 
4 

2 

.  •.  Condition  is  :  r=g.}(db  ijp*  -  A*/ - P^* 

Note. — There  are  two  exceptions  to  the  rule  you  give.  (1) 
When  two  triangles  have  the  three  angles  of  the  one  respectively 
equal  to  the  three  angles  of  the  other,  the  two  tiiangles  are 
not  necessarily  equal,  as  they  may  be  similar  but  not  equal. 
(2)  When  two  triangles  have  two  sides  of  the  one  equal  to  two 
sides  of  the  other,  each  to  each,  and  an  an^le  opposite  to  one 
side  of  one  triangle  equal  to  the  angle  opposite  the  equal  side  of 
the  other  triangle,  the  triangles  are  not  necessarily  equal,  as  in 
one  triangle  the  angle  opposite  the  other  equal  side  may  be  acute^ 
and  in  the  second  triangle  it  may  be  obtust, 

8.  E.  CouMBE.— Show  that  x'+axy+y +^jf+<7  can  be  split 
up  into  two  simple  factors,  if  0^=^'+^". 

Iffl^s^'  +  r', 


'>mtt 


Multiplying,  a  V<^*^'^= 

Extracting  square  root,  ai^~    =  ,Jmn  ; 
But, /^  term =fl/^"\ 


.\/^  term=  sj 


vtfi. 


5.  Find  the  square  root  of  :— 

I»  +  23  +  3'  +  43  + 53  +  63  + 73  +  83  + 91. 

{Johnston's  Civil  Seivice  Arithmetic.) 

The  sum  of  the  culx»  of  any  natural  numbers  is  equal  to  the 
square  of  the  sum  of  the  numbers. 

.-.Square  roots  I +2 +  3+4  + 5 +  6  + 7  +  8+9 

=(l  +9)  X  S  (Arithmetical  Progression) 
=  iox} 
»45.  Ans. 


r+i= 


a^ 


be 


Then,  x^  +  axy  +y  -^-bx-^-cy 

sr  A-'  +  —7    '^y  +y^  -^bx-^-cy 
be 

».r'  +  /^-r+- y  .ry+/7+y» 
be 

=A-'+^x+  ^-  +-^Yrr+cy+>' 

9.  F.  HoLTOV.—Express    *<-28jr-+i6  as  the  product  of 
two  real  quadratic  factors. 

A^-28x»+i6 
=  .r*  +  8.v'- 36^1^+16 
=x*+8je+i6-36je 
=  (x*  +  8jr'+i6)-36ji- 

=  (x"»  +  4)'-(6a)^ 

»(jr*  +  4  +  6j:)(jr='  +  4-6j') 

^  ix^  4-  ^r  +  4W  r^  -  6  r  4-  4). 
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la  RoGO. — A  sum  of  £,2.1  i4s>  is  to  be  divided  between 
A,  6,  and  C  :  if  B  gets  20  per  cent,  more  than  A,  and  25  per 
cent,  more  than  C,  how  much  does  each  get  ?  (ix/  Sta^  Aiatht- 
maiics,  1883.) 

B*s  share =A's  share +  }  of  A's  share 
=f  of  A's  share  ; 

.*.  A*s  share =t  of  B's  share. 

B*s  share =C*s  share +^  of  C*s  share 
=1  of  C's  share; 

.  •,  C's  share = f^  of  B's  share. 

Let  jr=B's  share  in  pounds  ; 

Thcn,a:fS^-+lf=W 

30ir  +  25jr + 24JC  =  7 1 1 
79x=7ii 
.'.  ji:=9. 

.',  B's  share  =  ;^9  ; 

A's    .,     =j^of;g9=;f7  IPS.  ; 


C's 


I* 


It 


=T  of  £9- £7  4S. 


Qeometrj. 

I.  Matric. — Describe  a  circle  Uirough  two  given  points,  and 
touching  a  given  circle. 

Determine  the  number  of  the  solutions  of  the  problem,  and 
when  it  is  impossible.     {London  Matriculation^  JuMe^  1 882.) 


Let  A,  B,  be  the  two  given  points. 

Take  any  point  C  on  the  circumference  of  the  given  circle,  and 
describe  a  circle  through  A,  B,  C,  (IV.  5.) 

If  this  described  circle  touch  the  given  circle,  it  is  the  circle 
required. 

But  if  not,  let  D  be  the  other  point  of  the  intersection  of  the 
two  circles. 

Let  AB  and  CD  be  produced  to  meet  at  E.  From  E  draw 
a  straight  line  touching  the  given  circle  at  F. 

Then  a  circle  described  through  A,  B,  F  shall  be  the  circle 
required, 

/V^^e/-— Rectangle  AE.EB  =  Recl.  CE.ED,  (IIL  36,  Cor.) 

But,  Rect.  CE.ED  =  EF^  (III.  36.) 

.-.  Rect.  AE.EB  =  EF=';  (Ax.  I.) 

Hence  the  circle  described  through  A  and  B  to  touch  the  given 
circle  at  F  will  be  the  required  cirde,  (III.  37.) 

There  are  two  solutions,  because  two  straight  lines  can  be 
drawn  from  E  to  touch  the  given  circle. 

If  the  straight  line  which  bisects  AB  at  right  angles,  passes 
through  the  centre  of  the  given  circle,  the  coi  struction  fails,  for 
Ali  and  CD  are  parallel.  In  this  case  F  must  be  determined  by 
drawing  a  straight  line  parallel  to  AB  so  as  to  touch  the  given 
circle. 

It  is  always  possible  to  draw  a  circle  through  two  given  points 
to  touch  a  given  circle. 


BY   HIS  PUPJLj   HEINRICH  HOFFMAN. 

X. — (continued,) 

'  HowBVER  different  the  pupils  may  be  in  social  circum- 
stances, no  distinction  is  made,  either  in  their  apparel 
or  in  the  form  of  address ;   all  associate  freely  and 
pleasantly,  as  if  simply  obeying  their  own  laws,  like 
brothers ;  and,  whilst  each  employs  his  own  powers, 
and  plays  his  own  part  in  apparent  independence  in 
the  common  games,  all  are  under  the  constant  super- 
vision of  their  masters,  who  move  among  them,  and  join 
in  their  games,  not  as  their  superiors,  but  as  their 
equals.    Thus  no  latent  power  remains  unnoticed ;  in 
so  large  a  family  circle  it  finds  the  stimulus  it  requires, 
as  well  as  the  proper  place  for  its  exercise;  every 
commendable  tendency  meets  with  the  sympathy  it 
needs.    On  the  other  hand,  improper  conduct  finds 
no  soil  in  which  to  thrive.     He  who  is  bent  on  mis- 
chief soon  finds  himself  the  loser.    The  many  can 
easily  do  without  him ;  he  is  excluded,  isolated,  and 
naturally  growing  anxious  to  be  re-admitted,  finds  it 
best  to  amend  his  ways.    Thus  the  boys  unwittingly 
rebuke,  punish,  and  educate  one  another  by  manifold 
encouragement  and  by  mutual  restriction.     Moreover, 
the  favourable  impression  one  gets  of  the  whole  is  re- 
markably strengthened  by  the    admirable   spirit  of 
order  manifested  throughout,  not  only  with  respect 
to  the  regularity — as  of  clockwork — ^with  which  all  the 
details  of  the  establishment  are  conducted,  but  also 
with  respect  to  the  scrupulous  cleanliness  everywhere 
apparent,  which,  I  must  confess,  is,  to  such  an  extent, 
a  rare  ornament  in  public  institutions. 

'  In  teaching,  their  first  law  is  self-activity  of  the 
mind.  So  the  young  mind  is  not  made  a  savings-box, 
where  coins  of  all  sorts  and  coinage  are  hoarded  up, 
just  as  they  are  current  in  the  trade ;  but  the  teaching 
proceeds  slowly,  steadily,  step  by  step,  always  in  ac- 
cordance with  the  natural  laws  of  the  human  mind,  from 
the  simple  to  the  compound,  from  the  concrete  to 
the  abstract,  always  so  nicely  adapted  to  the  child's 
inner  wants  that  he  turns  just  as  joyfully  to  his  studies 
as  to  his  games. 

*  My  arrival  and  official  duties  having  caused  an  in- 
terruption of  the  usual  routine  of  lessons,  I  was  much 
amused  by  some  of  the  children  who,  with  sobs  and 
tearsi  asked  the  head-master  whether  they  were  to 
play  all  day,  and  so  miss  their  school  work,  and  whether 
only  the  big  ones  were  to  enjoy  their  lessons. 

'  My  impression  of  the  institution  coincides  with 
that  of  all  unprejudiced  visitors,  who  have  investi- 
gated it.  None  have  left  it  without  satisfaction. 
Many,  whose  intelligence  I  consider  of  the  highest 
order,  speak  with  enthusiasm  and  admiration  of  the  high 
aims  pursued,  and  of  the  perfectly  natural  means 
taken  to  secure  them  as  unfailingly  and  as  comprehen- 
sively as  possible. 

*  The  chief  aim  of  the  institution  is  by  no  means 
knowledge  and  science,  but  the  unfettered,  self  active 
culture  of  the  mind  ;  not  outward  knowledge,  whidi, 
merely  serving  as  an  ornament,  neither  enlightens 
nor  strengthens  the  mind,  and  which  can  never  give 
pleasure  to  the  child,  since  only  the  consciousness  of 
steady  progress  can  make  him  iruly  happy.  Mere  science 
would  be  little  thought  of  in  Keilhau,  if  a  means 
more  universal  still  could  be  found  to  rouse  and 
strengthen  the  mind,  and  to  lead  the  child  to  his  high 
destination. 


June;  1884.] 


THB  PRACTICAL   TEACHER. 


189 


'What  these  children  know  is  no  disorderly  mass  of 
facts,  but  their  knowledge  has  life  and  substance,  and, 
where  possible,  is  at  once  put  to  practical  use ;  it 
does  not  consist  of  meaningless  words ;  everything 
must  have  undergone  the  test  of  the  mind. 

'  The  institution  is  indeed  a  gymnasium  in  the  proper 
meaning  of  the  word  ;  for  sdl  the  doings  here  are 
tnie  gymnastics  to  the  mind.  Happy  the  children 
who,  from  their  sixth  year,  are  trained  here  !  If  all 
our  schools  could  thus  be  remodelled,  we  should,  in 
a  few  generations,  become  a  nation,  more  noble,  more 
powerful,  and  more  pious.  So  much  is  this  my  earnest 
conviction,  that  I  congratulate  my  native  country,  on 
the  possession  of  an  establishment  than  which,  even 
DOW  in  its  present  juvenile  state,  none  better  is  to  be 
found  among  the  best  and  most  renowned  far  and 
near,  and  for  the  fame  of  which,  in  less  than  five  years, 
the  boundaries  of  Germany  will  be  too  narrow.' 

This  remarkable  report,  of  which  we  have  given 
some  extracts  only,  was  first  published  in  the  'Isis,' 
by  Oken,  Fart  viL,  1825,.  and  may  be  found  in 
full  in  'Aus  Frobd's  Leben  tmd  erstem  Streben 
Autobiographie  und  kleinere  Schriften,'  von  Dr. 
Wichard  Lange,  Berlin,  Enslin,  1862.  Victory 
certainly  was  on  the  side  of  Keilhau,  but  in  order  not 
to  hurt  the  feelings  of  the  Prussian  Government  too 
much,  and  considering  the  nervous  pusillanimity 
of  the  German  Confederation,  who  were  terrified  by 
the  sight  of  long  hair,  the  Rudolstadt  authorities  de- 
creed that  the  haur  of  the  boys  should  be  reduced  to 
a  less  ominous  length,  and  the  suspicious-looking  coats 
discarded. 

However,  although  the  enemies  were  silenced,  they 
were  by  no  means  subdued  The  tree  that  could  not 
be  cut  down  might  with  better  success  be  sapped, 
financial  difficulties  alone  would  not  probably  affect 
an  institution  that  enjoyed  so  inuch  esteem  and  public 
confidence  so  seriously  as  to  imperil  its  existence. 
Secretly  to  undermine  this  confidence  was  now  the 
fiendUsh  plan  of  the  Irreconcilable^  Malicious 
calumnies,  assisted  by  the  apparent  animosity  of  the 
Prassian  jGovemment,  induced  many  parents  of  the 
higher  classes  to  recall  their  sons,  and  when  once  the 
panic  began,  more  and  more  were  withdrawn,  until  the 
number  of  pupils  was  in  a  short  time  reduced  from 
sixty  to  five  1 

In  1823  a  nephew  of  MiddendorflTs,  a  student  of 
theology,  had  come  from  Halle  to  visit  his  uncle.  So 
profoundly  was  he  struck  by  the  spirit  of  the  Institution, 
that  he  resolved  to  join  the  friends.  This  he  did  five 
years  later,  at  a  most  opportune  time,  when  such 
a  man  was  most  needed.  Oi  the  most  honourable 
character,  and  with  a  clear,  practical  head,  this  man  now 
took  his  place  at  the  helm,  and  the  good  ship,  under 
his  command,  easily  braved  the  storm.  After  the 
death  of  Frobel,  he  became  the  proprietor  and  the 
head  of  Keilhau,  and  by  faithful  and  indefatigable 
labours  in  Frobel's  cause,  won  high  commendation. 
He  married  the  second  daughter  of  Christian 
Frobel.  To  Barop's  skilful  management  the  Insti- 
tution principally  owes  its  safety  amidst  very  great 
difficulties.  The  principal  sources  were  all  but  dried 
up;  and  the  literary  productions,  which  might  and 
ought  to  have  been  handsome  tributaries,  proved 
rather  a  dead  weight  and  an  additional  cause  of  anxiety. 
During  the  years  1820  to  1826,  Frobel  wrote  the 
following  publications  ;-*- 


1.  An  unser  DeutschesVolk.  (To  the  German  People.)  1820. 

2.  Grundsatze,  Zweck,  und  inneres  Leben  der  allgemeinen 
deutschen  Erziehungs-Anstalt  in  Keilhau.  (Principles, 
Aims  and  Inner  Life  of  the  Nat.  Instit.  of  Keilhau.)  1821. 

3.  Aphorismen. 

4.  Ueber  deutsche  Erziehung  iiberhaupt  und  iiber  das 
allgemeine  Deutsche  der  Erziehungs-Anstalt  in  K.  ins- 
be^dre.  (On  German  Edoc.  in  general,  and  on  the 
German  Character  of  the  Nat.  Inst,  of  Keilhau  in  par- 
ticular.) 1822. 

5.  Die  allgemeine  deutsche  Erriehungs-Anstalt  in  Keilhau 
betreffend.   (Concerning  the  Nat.  Inst,  in  Keilhau.)  1822. 

6.  Fortgesetzte  Nachrichten  iiber  die  Erz.-A.  in  K. 
(Further  Accounts  of  the  Nat.  Inst,  in  Keilhau.)   1823. 

7.  Die  Feier  des  Chrisfestes  in  der  Erziehungs-Anstalt  in 
K.  Den  verehrten  Eltem  der  Zoglinge,  aen  Freunden 
und  Gliedem  der  Anstalt  als  Festgabe,  1824.  (The 
celebration  of  Christmas  in  the  Nat.  Inst,  of  Keilhau.  A 
Christmas  gift  to  the  respected  parents  of  the  pupils  and 
to  the  friends  and  members  of  the  Inst.,  1824.) 

8.  DU  Mtftsckenerziehun^t  die  Erziehungs-Untcrruhts,und 

Likrkunst,  amgtstubt  in  der  allgemeinen  Emehungsan- 
stalt  tu  K,<^  dargestellt  ven  dem  Stiftery  Begriinder  una 
VorsUher  dersewen^  Fritdr.  Frobel,  (The  Education  of 
Man,  the  art  of  training  and  teaching  aimed  at  in  the 
General  Nat.  Inst,  at  K.,  elucidated  by  the  originator  and 
leader,  Fried.  Frobel.)  1826. 

9.  Die  erziehenden  Familien.  Eine  Wochenschrift.  1826. 
(The  educating  of  Families.  A  weekly  publication.  1826.) 

10.  Durchgreifende,  dem  deutschen  Character  erschopfend 
geniigende  Erziehung  bt  das  Grund.  und  Quellbediirfrist 
des  Deutschen  Volkes.  Erfurt,  1821.  (The  primary  and 
principal  requirement  of  the  Germans  is  Education,  as 
thorough,  as  comprehensive.    Erfurt,  1821.) 

These  writings  ought  to  have  secured  a  handsome, 
if  not  a  large  income — at  all  events,  Enough  to  keep 
the  Institution  unburdened.  But  publishers  were 
difficult  to  find,  and  Frobel,  over  timid,  though  an 
excellent  arithmetician  on  paper,  was  but  a  poor  hand 
at  practical  business,  and  expected  a  mine  of  gold 
from  their  publication,  if  he  took  the  entire  business 
in  his  own  hands.  Disappointment  and  increased 
debts  were  the  results.  The  books  failed  to  serve 
their  purpose,  as  the  public  learned  but  little  of  their 
existence.  The  dignified  attitude  which  self-respect 
demanded  forbade,  of  course,  all  noisy  trumpeting  and 
puffing.  The  managers  of  the  institution  justly  con- 
sidered that  the  value  of  their  work  could  be  seen 
without  placsurds :  but  they  failed  to  find  the  golden 
mean,  where  modesty  and  practical  management  com- 
bine to  secure  success. 

(To  be  continued.) 


gleont  InBptdbn  (Questions. 

[Tki  Editor  respectfully  solicits  contributions-^l  of  which  will 
he  regarded  as  strictly  private — to  this  column.  For  obvious 
reasons,  it  cannot  be  stated  in  which  district  the  questions  have 
been  set,\ 

Arithmetic. 


(I) 

86 

704 

975 

364 
3142 


STANDARD   I. — DICTATED. 

68 


407 
597 

643 

17.29 


(3) 
760 

146 


614 


(4) 

670 
164 

506 
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STANDARD   II. — DICTATED. 


(0 
76,041 

18,260 

57»78i 

(3) 
9)48,025 


533^+1 


(2) 
94,520 
759 

71,740,680 

11)90,617 
8237+ 10 


STANDARD  III. 

(i)  What  is  the  difference  between  J[,yi  i8s.  9|d. 
and  ;^22s  ?  Ans.  ^^187  is.  2|d. 

(3)  How  much  had  I  left  out  of  a  sovereign  afler 
spending  a  floriiii  half-crown,  sixpence  and  three 
farthings?  Ans.  14s.  11^ 

(3)  There  were  807  men  in  a  ship.  Each  man  has 
a  pound  of  biscuits  a  day.  How  many  pounds  of 
biscuits  would  they  require  for  570  days  ? 

Ans.  459>99o- 

STANDARD  IV. 

(1)  How  many  inches  are  there  in  5  miles? 

Ans.  316,800. 

(3)  What  is  the  value  of  1 10  lbs.  of  coffee  at  is.  lod. 
per  lb.  ?  Ans.  ;^io  is.  8d. 

(3)  How  many  sheets  can  be  made  from  9  pieces 
of  Irish  linen,  each  piece  being  30  yds.  long,  allow- 
ing each  sheet  to  contain  3  breadths  of  linen  and  to 
be  3  yds.  in  length  ?  Ans.  30. 

STANDARD  V. 

(i)  Find  the  value  of  676  things  at  ;^7  i8s.  io|d. 
each.  Ans.  ;^5369  19s.  6d. 

(2)i+l  +  i-^^;  Ans.  x\\\ 

(3)  Find  the  cost  of  6  cases,  each  weighing 
17  cwt.  2  qrs.  at  ^i  14s.  7id.  per  ton. 

Ans.  ;£'9  IS.  9^ 

STANDARD  VI. 

(i)  How  many  years  will  it  take  for  ;^34o  12s.  6d. 
to  amount  to  ^367  17s.  6d.  at  4  per  cent  per  annum  ? 

Ans.  2  years. 

(2)  A  grocer  bought  2  tons  3  cwt  3  qrs.  of  sugar 
for  ;;^i2o,  and  paid  for  carriage  £,2  5s.  3|d.;  how 
much  per  cwt  must  he  sell  it  at  so  as  to  gain  a  clear 
profit  oi  £fi\  I  OS.  ?  Ans,  ^4  4s.  o^^d. 

(3)  Add  5I  guineas,  \  shilling,  f  of  7s.  6d.  Take 
from  it  £,2\^  and  bring  result  to  fraction  of  4^  guineas. 

.Ans.  ^k%. 

(4)  A  man  pays  an  income-tax  of  7d.  in  the  £,^  and 
he  has  still  left  ji^349  19s.  9j|d. ;  what  was  his  whole 
income?  Ans. ;^ 25 7  los. 

Grammar. 

STANDARD  IV. 

(i)  Parse: — 'The  rich  man*s  house  stands  high  and 
dry.' 

(2)  Parse  words  in  italics  in : — *  And  Ardennes  waies 
abm^e  them  her  green  lewes  deu^y  with  Natures  tear- 
drops: 


STANDARD  V. 

(i)  Parse  and  analyse: — *  Lumps  of  sugar  were 
given  to  the  bird,  which  he  ate.' 

(2)  Analyse  and  parse ]the  words  in  italics :— '  And 
Ardennes  waves  above  them  her  green  leaves  dewy 
with  Naturds  tear-drops.' 

(3)  What  is  the  use  of  *  and*  in  the  above  sentence  ? 

(4)  Form  an  adjective  from  Nature. 

STANDARDS  VI.   AND  VII. 

(i)  Parse  and  analyse  : — 

(a)  Mary  is  the  daughter  of  a  rich  merchant 
who  lives  near  Manchester. 

(b)  Tell  me  what  they  saw  in  the  park. 

(2)  What  are  the  meanings  of  the   following  pre- 
fixes, and  give  examples  of  their  use  ? — 
(a)  ad,  ante,  post,  sine,  ex. 
{b)  contra,  de,  pro,  inter,  pre,  extra. 

Composition. 

Write  a  letter  on  a  Concert  or  a  Policeman, 

STANDARD  VII. 

(1)  Give  the  meaning  and  examples  of  the  following 
prefixes  :^ 

{a)  amphi,  dia. 
{b)  epi,  hyper. 

(2)  Give  the  meaning,  with  examples,  of  the  follow- 
ing affixes : — 

(a)  -less,  -ful,  -let,  -kin,  -er,  -shipi 
{b)  -ish,  -fy,  -ling,  -ock,  -or,  -ness. 


University  of  London. — The  following  are  the 
names  of  the  Examiners  for  1884-85,  in  those  subjects 
of  the  curriculum  which  are  most  widely  taken  up : — 

CAtxjfV/.— Leonhard  Schmits,  Esq.,  LL.D.,  Ph.D.,  F.R.S.E., 
and  Prof.  A.  S.  Wilkins,  LL.D.,  M.A. 

T^e  English  Language,  Literature^  and  Histary, — Heniy 
Craik,  Esq.,  M.A.,  and  Prof.  J.  W.  Hales,  M.A. 

Th£  French  Language  and  Literature. — Rev.  P.  II.  E. 
Brette,  B.D.,  B.A.,  and  B.  P.  Buisson,  Esq.,  M.A. 

The  German  Language  and  Literature, — Prof.  F.  Althaus, 
Ph.D.,  and  Rev.  C.  SchocH,  Ph.D. 

The  Hebrew  Text  of  the  Cfd  Testament,  the  Grttk  Text  of  the 
New  Testament,  the  Evidences  of  the  Christian  Ketigifiu, 
and  Scripture  History, — R.  L.  Bensly,  Esq.,  M.A.,  and 
Rev.  Prof.  Leathes,  D.D.,  M.A 

Mental  and  Moral  Science, — Prof.  G.  Croom  Robertson,  M.A, 
and  James  Ward,  Esq.,  M.  A 

Political  Economy, ^y,  N.  Keynes,  Esq.,  M.A.,  B.Sc.,  and 
Prof.  Bonamy  Price,  LL.D.,  M.A. 

Mathematics  and  Natural  Philosophy, — Prof.  A  G.  Greenhill, 
M.A.,  and  Benjamin  Williamson,  Esq.,  M.A.,  F.R.S. 

Experimental  Philosophy, — Prof.  G.  Carey  Foster,  B.A,  F.R.S., 
and  Prof.  A.  W.  Reinold,  M.A.,  F.R.S. 

Chemistry, — Prof.  J.  Emerson  Reynolds,  M.D.,  F.R.S.,  and 
Prof.  T.  E.  Thorpe,  Ph.D.,  F.R.S. 

Botany  and  Vegetable  Physiology, — Prof.  Bayley  Balfour,  M.D., 
CM.,  D.Sc,  and  Sydney  H.  Vines,  Esq.,  D.Sc,  M.A. 

Comparative  Anatomy  and  Zoology,— Vrot  E.  Ray  Lankester, 
M. A.,  F.R.S.,  and  Prof.  Alexander  Macalister,  M.D.,  M. A.« 
F.R.S. 

Geology  and  Palaontolcgy, — Rev.  Prof.  T.  G.  Bonney,  B.D., 
F.H.S.,  and  Prof.  P.  Martin  Duncan,  M.B.,  F.R.S. 
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BY  J.   W.   WREN, 
Htad'Master  of  the  Board  School,  Duke  Street^  Deptjord. 

Having  for  some  years  past  successfully  taught  ele- 
mentary botany  in  National  and  Board  schools,  I  have 
been  asked  to  give  an  outline  of  my  plan  of  teaching 
it  It  is  thought  that  my  experience  may  be  a  guide 
to  those  readers  of  the  Practical  Teacher  who  are 
thinking  of  taking  it  as  a  specific  subject.  Instruc- 
tion in  botany  has  for  some  years  been  recognised  as 
appropriate  to  our  elementary  schools.  Until  within 
the  past  few  years,  however,  it  has  not  been  generally 
taught  as  a  specific  subject.  Many  teachers  have 
looked  upon  it  as  *  hard,'  while  others  have  doubted 
its  value  as  an  educational  weapon.  Experience, 
however,  shows  it  to  be  a  most  valuable  educational 
aid  in  the  hands  of  a  teacher  who  has  a  love  for  the 
subject  It  calls  forth  and  trains  the  thinking  powers 
and  develops  the  faculty  of  observation.  It  accustoms 
children  to  compare  and  discriminate,  and  enforces 
accuracy  of  expression.  It  is  an  exact  science  and 
may  be  made  a  most  valuable  means  of  mental  train- 
ing. Each  lesson  should  be  illustrated  by  chalk 
drawings,  printed  diagrams,  and,  as  frequently  as 
possible,  by  specimens  of  living  plants.  Each  pupil 
should  handle  a  specimen  and  dissect  it  as  directed  by 
the  teacher.  Simple  descriptions  of  the  parts  under 
consideration  should  be  written  on  the  blackboard, 
and  at  the  close  of  each  lesson  the  pupils  should  be 
required  to  reproduce  these  notes.  Questions  bearing 
on  the  lessons  should  be  given  out  occasionally  to  be 
answered  on  paper,  and  afterwards  corrected  by  the 
teacher. 

Stage  I. 
At  this  stage  the  pupil  has  to  learn  the  characters  of 
the  root,  stem,  leaves,  and  parts  of  a  flower — the 
lessons  to  be  illustrated  by  specimens  of  common 
flowering  plants,  the  framers  of  the  syllabus  rightly 
deeming  it  useless  for  a  child  tp  study  botany  unless 


this  indispensable  provision  is  made  for  the  acquisition 
of  those  habits  of  observation  which  render  natiual 
history  so  peculiarly  useful  as  a  branch  of  mentsd 
training.  We  encourage  our  scholars  to  gather  speci- 
mens, and  in  this  way  we  have  made  quite  a  collection 
of  specimens  of  the  flora  of  the  neighbourhood,  all 
dried  and  suitably  mounted  and  named.  The  London 
School  Board  gives  direct  encouragement  to  this 
branch  of  teaching  by  supplying  a  handsome  museum 
cupboard,  wherein  we  may  store  all  apparatus  used  in 
science  teaching. 

The  Root. — ^Teacher  and  scholars  being  provided 
with  a  specimen  of  some  plant  common  in  the  neigh- 
bourhood, say  a  grass,  the  teacher  will  direct  their 
attention  to  the  principal  parts  of  the  plant,  viz.,  the 
root,  stem,  leaves,  flowers,  etc  It  will  be  easy  for  him 
to  elicit  that  the  root  is  the  part  that  grows  down  into 
the  ground,  and  this  will  suggest  the  question  why  it 
should  do  so.  He  will  point  out  that  an  uprooted  plant 
quickly  dies,  because  it  can  no  longer  absorb  nourish- 
ment from  the  soil.  Having  near  him  a  growing 
specimen  of  some  such  plant  as  a  bean,  mustard,  or 
pea,  in  which  the  little  root-hairs  are  plentifully  dis- 
tributed on  the  surface  of  the  root,  he  will  point  out 
the  means  by  which  the  nourishment  is  taken  into  the 
root  In  pulling  up  their  specimens  the  scholars 
will  have  noticed  that  they  had  to  employ  a  consider- 
able amount  of  force  to  get  the  plant  out  of  the 
ground,  and  will  thus  readily  see  that  the  root  helps 
to  fix  the  plant  firmly  in  the  ground. 

The  teacher  will  now  write  on  the  blackboard  the 
facts  that  have  been  successively  brought  under  notice, 
and  require  the  pupils  to  copy  his  remarks  in  their 
note-books,  thus : — 


{a)  The  principal  parts  of  a  perfect  plant  arc  the  root,  stem, 
leaves,  flowers,  and  fruit. 

(b)  The  root  is  the  part  of  the  plant  which  grows  down  into 
the  ground ;  it  serves  to  hold  the  plant  firmly  there, 
and  also  absorbs  food  from  the  soil  for  the  support  of 
the  plantt    The  food  is  Uken  ia  by  the  root-bairs. 
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It  will  be  found  that  this  will  cover  quite  enough 
ground  for  a  first  lesson.  The  note-book  should  be 
used  exclusively  for  botanical  notes.  In  this  way  the 
scholar  compiles  quite  a  little  text-book,  which  is 
especially  useful  for  reference  in  class  when  the  teacher 
wishes  to  recapitulate. 

The  scholars  should  always  be  told  the  subject  to 
be  taken  up  in  the  next  lesson,  and  encouraged  to 
bring  specimens  for  illustration.  In  the  second  lesson 
on  the  root  it  would  be  best  to  teach  the  names  given 
to  the  various  forms  the  root  assumes.  The  scholars 
should  be  invited  to  bring  specimens  of  the  roots  of 
grasses,  carrot,  dahlia,  turnip,  etc.  Although  some  of 
the  technical  terms  appear  hard  for  children  to  learn, 
experience  shows  that  they  readily  pick  them  up  if 
they  are  properly  introduced  to  them.  A  written  de- 
scription of  each  of  the  more  common  forms  of  root 
should  be  entered  in  the  note-books  at  the  time  of 
handling  the  specimens.  The  wording  of  these  descrip- 
tions should  be  exact  and  concise,  but  as  far  as  possible 
in  the  words  of  the  children  themselves.  Thus  when 
the  root  of  the  grass-pknt  was  under  examination  the 
teacher  would  elicit  that  it  wxis  made  up  of  a  number 
of  rootlets — that  these  rootlets  were  formed  of  indepen- 
dent fibres — that  these  fibres  branch  out  from  one 
point.  Putting  these  facts  together  he  would  write 
upon  the  blackboard — 

Fibrous  roots  consist  of  a  number  of  rootlets,  formed 
of  independent  fibres  branching  out  from  one  point, 
as  in  grasses.  While  his  pupils  are  copying  the  defi- 
nition into  their  note-books,  the  teacher  will  be  making 
a  sketch  of  a  fibrous  root  upon  the  blackboard,  and 
will  require  the  class  to  copy  it  in  the  margin  of  their 
note-books  by  the  side  of  the  definition.  After  having, 
in  this  way,  learnt  the  names,  and  become  ^miliar  with 
the  more  common  forms  of  roots,  the  teacher  would 
classify  them  into  useful  and  poisonous  roots.  The 
children  would  readily  give  him  a  list  of  the  names  of 
such  useful  roots  as  the  carrot,  parsnip,  turnip,  radish, 
and  beet,  while  he  could  add  to  their  stock  such  as 
the  chicory,  liquorice,  ipecacuanha,  madder,  tapioca, 
etc.,  giving  at  the  same  time  a  short  description, 
method  of  preparation,  etc.,  of  each. 

Underground  Stems. — Passing  from  the  root,  it 
is  well  to  take  up  next  the  underground  stems.  Some 
of  these  being  popularly  called  roots,  the  teacher 
would  at  once  point  out  the  difference  between  a  root 
and  an  underground  stem.  The  scholars  will  have 
noticed  that  none  of  the  roots  they  have  handled  in 
class  have  had  any  signs  of  leaf-buds  upon  them. 
Furnished  with  specimens  of  such  underground  stems 
as  the  iris,  raspberry,  bindweed,  couch-grass,  etc.,  the 
scholars  will  readily  see  how  these  underground  stems 
give  off  leaf-buds  from  the  upper-side,  and  rootlets 
from  the  under-side,  and  therefore  difier  essentially 
from  roots.  The  names  of  all  the  common  forms 
of  underground  stem  would  be  taught  in  the  same 
way  as  the  various  root  forms. 

In  teaching  the  names  of  the  useful  undet^ound 
stems,  such  as  arrowroot,  garlic,  leek,  potato,  squill, 
etc.,  the  teacher  has  ample  opportunities  of  introducing 
to  his  class  a  large  amount  of  useful  information  upon 
topics  of  the  most  varied  kind.  For  example,  when 
[Minting  out  that  the  potato  instead  Of  being,  as  it  is 
popularly  called,  a  root,  is  simply  a  thickening  of  an 
underground  stem,  he  could  tell  the  story  of  its 
introduction  to  this  country,  and  thus  in  this  way  add 
a  mite  to  their  knpwlcdge  of  Engliab  history.    He 


could,  by  washing  and  grating  a  litde  of  the  tissue  of 
the  potato,  separate  the  starch.  He  would  show  how 
dextrine  is  prepared  from  this  starch,  and  would 
further  point  out,  that  this  dextrine  is  used  largely  in 
calico  printing,  and  in  the  manufacture  of  British  gum, 
used  to  attach  postage-labels. 

The  Stem. — ^The  lessons  on  the  stem  may  be 
made  wonderfully  interesting  and  instructive.  From 
their  own  observation,  the  pupils  will  readily  see  why 
the  stem  is  called  ik\&  ascending  zxi&.  They  will  notice 
the  fact  that  there  are  knots  on  the  stem  where  the 
leaves  are  given  off.  Hence  the  points  on  the  stem 
from  which  the  leaves  spring  are  called  knots  or  nodes, 
and  the  spaces  between  the  nodes  will  therefore  be  the 
intemodes. 

The  teacher  will  have  anticipated  his  lesson,  and 
will  have  a  few  beans  and  grains  of  wheat  germinating 
— will  point  out  the  two  seed-leaves  in  one  case,  and 
the  one  seed-leaf  in  the  other,  and  will  so  introduce  the 
terms  dicotyledon  and  monocotyledon,  the  names  by 
which  the  two  great  classes  of  flowering  plants  are 
knowa  Having  some  good  cross-sections  of  wood, 
he  will  point  out  that  the  dicotyledonous  trees  have 
stems  with  a  separable  bark ;  medullary  rays  proceed 
from  the  pith  in  the  centre  to  the  circumference.  The 
wood  is  arranged  in  concentric  circles,  the  last  layer 
being  deposited  next  the  bark.  The  stems  are^  there- 
fore, enlarged  outwards,  as  it  were;  hence  the  term 
*  exQgens.' 

The  specimens  under  examination  will  show  a  great 
difference  in  the  structure  of  the  stems  of  monocoty- 
ledonous  trees.  The  children  will  be  unable  to 
remove  the  bark ;  they  will  fail  to  discover  concentric 
circles  of  wood,  medullary  rays,  and  a  central  pitfa. 
The  teacher  will  point  out  that  the  hardest  part  of  the 
stem  is  at  the  outside,  the  stem  growing  thicker  for  a 
time  by  new  woody  matter  being  thrust  irregularly 
amongst  the  older  tissue.  Stems  growing  in  this  way 
were  called  by  the  older  botanists '  endogens,'  or  inward 
growers.  The  children  will  now  be  able  to  enumerate, 
so  far  as  the  stem  is  concerned,  the  distinctive  charac- 
teristics of  the  two  great  classes  of  flowering  plants. 
The  teacher  will  have  mentioned  incidentally  that  all 
our  British  timber-trees,  most  of  our  fruit-trees,  and 
the  majority  of  our  flowering  plants,  are  exogens,  while 
all  kinds  of  grasses,  rushes,  sedges,  and  such  flowering 
plants  as  ordiis,  bluebell,  crocus,  and  snowdrop,  are 
endogens;  so  Uiat  the  scholars  will  readily  see  the 
value  of  the  exogens  as  timber-producers,  while  the 
wood  of  the  endogens  is  of  small  value  as  timber.  In 
treating  of  the  uses  of  the  stem,  the  teacher  has  again 
an  opportunity  of  imparting  a  vast  amount  of  useful 
information.  Thus,  in  spiking  of  the  bark,  he  will 
notice  the  methods  of  preparing  bast,  cork,  dnnamon, 
jute,  Peruvian  bark,  etc.  The  exudations  from  various 
stems,  such  as  copal,  gamboge,  gums,  gutta  percha, 
india-rubber,  manna,  pitch,  sugar,  tar,  turpentine,  etc, 
will  also  furnish  matter  for  several  interesting  and 
instructive  lessons. 

Having  now  learnt  something  of  the  principal  &cts 
concerning  the  axis  of  a  plant,  the  scholars  will  be 
prepared  to  study  the  appendages  to  the  axis,  the 
more  important  of  which  are  the  hairs  and  prickles, 
leaves  and  branches,  bracts  and  flowers.  Each  and 
all  of  these  can  be  studied  from  specimens,  so  that 
the  lessons  may  be  made  in  the  highest  degree 
interesting  and  instructive.  The  popSs  shoukl  be 
eQGour9ged  towards  the  dpse   of  the   course  |o 
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collect  specimens  of  perfect  plants,  and  explain  from 
them  the  various  forms  of  inflorescence,  the  different 
modes  of  leaf-attachment,  referring  the  leaves,  etc.,  to 
their  respective  types. 

Stage  II. 

The  second  stage,  as  laid  down  in  the  Educational 
Code,  arranges  for  the  study  of  the  structure  of  wood, 
bark,  and  pith,  cells  and  vessels,  together  with  the 
food  of  plants,  and  the  manner  in  which  they  grow. 
The  functions  of  the  root,  leaves,  and  different  parts 
of  a  flower  are  also  to  be  made  the  subjects  of  careful 
study.  The  subjects  of  study  as  here  laid  down  are 
not  by  any  means  so  easy  to  teach  as  those  laid  down 
in  Stage  I.  The  first  stage  having  reference  only  to 
the  external  forms  of  plants,  it  is  easy  for  the  scholars 
to  see,  handle,  and  verify  for  themselves  all  that  is 
brought  under  their  notice.  Here,  however,  we  have 
to  deal  in  part  with  the  microscopic  structure  of  plants, 
so  that  the  teacher  has  to  rely  more  upon  the  use  of 
diagrams.  If,  however,  a  lasting  impression  is  to  be 
made  on  the  pupils'  mind  they  must  see  for  them- 
selves specimens  of  minute  structural  botany  under 
a  good  compound  microscope.  Sections  of  some  soft 
herbaceous  plants  are  easily  prepared  for  examination, 
and  in  this  way  the  various  forms  assumed  by  cells 
and  vessels  may  be  brought  under  the  notice  of  the 
pupils.  The  teacher  would  make  sketches  of  what  is 
seen  under  the  microscope,  and  the  pupils  being  re- 
quired to  copy  them,  they  would  in  this  way  gain  a 
Tery  accurate  knowledge  of  the  various  forms  assumed 
by  cellular  and  vascular  tissue. 

Descriptions  of  the  various  contents  of  cells  will 
next  form  the  subject  of  several  highly  interesting  and 
iostructive  lessons.  The  various  sections  of  wood 
used  in  illustrating  the  lessons  on  the  stem  in  the  first 
course  would  here  be  utilised  to  show  the  variations 
in  structure  of  wood,  bark,  and  pith. 

In  teaching  the  manner  in  which  plants  obtain  their 
food,  it  is  best  to  demonstrate  at  first  that  liquids  can 
pass  through  the  waUs  of  cells  by  imbibition.  Place 
a  cell  of  a  yeast  plant  in  a  dense  liquid,  and  it  will  be 
noticed  that  it  becomes  more  or  less  collapsed  because 
the  contents  of  the  cell  pass  outwards :  while  it  be- 
comes distended  if  placed  in  a  thin  liquid,  owing  to 
the  passage  of  the  thinner  liquid  into  the  cell.  The 
method  of  introduction  of  food  substances  into  the 
plant  may  be  further  illustrated  as  follows ;  a  small 
glass  tube  containing  syrup,  and  having  the  end 
covered  by  a  thin  piece  of  membrane,  is  placed  in  a 
glass  of  water.  It  is  then  readily  seen  that  the  fluid 
in  the  tube  rises  owing  to  the  passage  of  the  water  in 
the  glass  through  the  membrane.  By  tasting  the 
water  in  the  glass  it  will  be  apparent  that  there  has 
been  an  interchange  between  the  two  liquids  although 
the  thinner  has  flowed  the  faster.  Applying  this  pro- 
cess to  the  root,  the  teacher  would  point  out  that 
within  the  cells  Uiere  is  the  sap,  outside  there  is  the 
water  with  various  mineral  salts  in  solution.  Here, 
then,  the  scholar  would  readily  recognise  that  the  same 
conditions  obtain  as  in  the  simple  experiment  described 
above : — there  being  two  liquids  of  different  densi- 
ties, separated  by  a  permeable  membrane — the  cell- 
wall  ;  as  a  consequence,  osmosis  ensues,  some  of  the 
external  water  passing  into  the  cell  and  some  of  the 
sap  being  excreted  into  the  soil  The  way  in  which 
the  (low  of  water  into  the  cells  of  the  roots  is  main- 
tauned,  tc^etfaer  with  the  reasons  for  the  rise  of  the 


sap  from  the  roots  to  the  leaves,  would  be  explained 
here.  The  teacher  would  also  point  out  that  the  food 
materials  are  not  taken  up  indiscriminately,  but  that 
there  is  what  is  called  selective  power.  A  crop  of 
peas  or  beans  would  remove  especially  salts  of  lime ; 
potatoes  and  turnips  compounds  of  potash,  and  so  on. 
The  scholars  would  thus  be  brought  to  see  that  the 
same  plants  grown  year  after  year  in  the  same  soil 
gradually  impoverish  the  ground,  whilst  food  materials 
needful  for  other  plants  would  accumulate.  Hence 
the  necessity  for  what  is  called  the  rotation  of  crops. 
It  would  be  pointed  out  that  the  removal  of  plant 
food  from  the  soil  for  the  growth  of  successive  crops 
would  ultimately  exhaust  the  soil,  were  it  not  that 
various  manures  are  employed  to  supply  the  place  of 
the  different  materials  removed  from  the  soil.  Hav- 
ing pointed  out  that  sap  passes  out  by  osmosis  into 
the  soil,  the  teacher  would  show  that  this  is  most  im- 
portant to  the  well-being  of  the  plant  The  sap  has 
an  acid  reaction  (that  is,  it  turns  vegetable  matters 
blue,  litmus  red),  so  that  it  dissolves  many  substances 
in  the  ground  which  are  very  needful  for  the  food  ot 
the  plant  That  this  is  so  may  be  easily  demonstrated. 
Cover  a  piece  of  perfectly  smooth  marble  with  soil  to 
the  depth  of  about  a  quarter  of  an  inch.  Place  it  in 
a  position  favourable  for  germination,  and  sow  upon 
the  soil  some  seeds  of  mustard  and  cress.  Afler 
allowing  the  young  plants  to  grow  for  some  time,  if 
the  whole  be  cleaned  off,  it  will  be  found  that  the 
rootlets  have  eaten  their  way  into  the  marble, 
dissolving  up  the  substance  and  forming  minute 
grooves.  This  would  explain  to  the  scholars  why  we 
may  sometimes  see  large  trees  with  their  roots  sunk 
into  the  solid  rock. 

(To  be  continued.) 


^ttirlicatione  iSteblebitti. 

Outlines  of  Psychology,  with  Reference  to 
the  Theory  of  Education.  By  James  Sully, 
M.A.,  etc.    London  :  Longmans  and  Co. 

Students  of  psychology  will  welcome  this  new  work  by 
Professor  Sully.  For  years  past  they  have  had  to  study 
the  latest  contributions  to  the  science  in  detached  essays 
and  reviews.  They  can  now  gather  the  opinion  of  Pro- 
fessor Sully  upon  many  recent  discussions  and  investiga- 
tions, copious  references  to  which  are  given  in  the  book. 
But  Uiis  volume  gives  as  much  as  yet  exists  of  the  theory 
of  education,  and  for  the  teacher  it  is  the  most  important 
work  on  psychology  in  the  English  language. 

Are  our  teachers  then  to  become  psycholo^sts  ?  it  will 
be  asked ;  and  we  may  reply  at  once,  yes — at  least  to  the 
extent  that  brewers  and  farmers  must  become  chemists. 
Of  course,  it  will  be  said  that  there  have  been  excellent 
teachers  who  never  studied  the  laws  of  mental  pheno- 
mena, and  not  a  few  are  ready  to  boast  that  their 
success  is  entirely  due  to  their  own  observation  and 
experience.  Let  us  remember  that  knowledge  is  power ; 
a  man  who  is  acquainted  with  the  necessary  conditions  of 
successfully  carrying  on  his  work  can  attain  his  ends  the 
more  easily,  surely,  and  expeditiously.  Some  teachers  will 
produce  good  results  without  such  preparation,  but  with  it 
they  would  have  produced  better  results,  and  often  with 
less  labour.  As  Professor  Ward  has  put  it :  *  When  you 
flail  we  could  often  tell  you  why  you  fail,  and  when  you 
succeed,  to  a  knowledge  of  the  fact  we  could  often  add  the 
more  valuable  knowledge  of  the  reason.  We  can  give  you 
some  insight  into  the  laws  of  the  human  mind,  and  the 
laws  of  mental  growth ;  we  can  help  you  to  replace  your 
traditional  rules-of-thumb  and  empirical  generalisations 
by  systematic  precepts,  scientifically  deduced.' 
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Professor  SuU]^  has  rendered  an  invaluable  service  to 
teachers  by  pointing^  out  some  of  the  scientific  principles 
involved  in  their  work,  and  in  doing  so  he  has  honoured 
and  magnified  their  calling.  But  the  theory  of  education 
is  not  yet  complete,  far  from  it  To  enlarge  and  perfect 
it  should  be  the  pride  and  ambition  of  teachers,  as  well 
as  philosophers  ;  and  no  one  has  such  opportunities  as 
the  teacher  to  observe,  tabulate,  and  classify  the  pheno- 
mena of  mental  growth  and  development. 

We  recommend  our  readers  to  get  the  book  at  once, 
and  study  it  The  style  is  delightfully  clear.  The 
arrangement  and  printing  are  perfect. 

Arrian's  Anabasis  of  Alexander,  literally  trans- 
lated. By  E.  J.  Chinnock,  M. A.,  LL.B.   London  : 
Hodder  and  Stoughton. 
\yhen   Mr.  Chinnock  says  that  'his   theory  of  the 
duties  of  a  translator  is  to  give  the  ipsissima  verba  of  his 
author  as  nearly  as  possible,'  he  goes  near  talking  pure 
nonsense :  if  he  had  been  more  alive  to  the  truth  that  it 
is  rarely  possible  for  a  translator  to  convey  to  his  readers 
those  ideas  which  his  author  conveyed  to  his  readers  ex- 
cept by  paraphrase,  his  book  would  have  escaped  many 
such  blemishes  as  these  : — 

'  He  had  already  previously  despatched  Craterus '  (p.  175). 

'  He  thought  it  expedient  that  each  of  them  individually 
should  stir  up  his  own  men  separately '  (p.  158). 

On  the  whole  Mr.  Chinnock's  literary  style  is  not  much 
above  that  of  which  a  good  upper-form  boy  is  capable  in 
his  vivorvoce  translations.  To  say  that  nis  book  is  dull 
reading  would  be  to  visit  on  the  head  of  the  translator 
the  fault  of  his  author :  but  Mr.  Chinnock  at  least  has 
not  succeeded  in  vindicating  Arrian  from  the  charge 
of  having  achieved  an  unreadably  tame  narrative  of  a 
roost  adventurous  and  inspiring  career.  There  are  faults 
of  scholarship  in  Mr.  Chinnocl^s  translation  occasionally: 

^.^.,    in    II.    3,    rbv    Uaiihv   rou  ^(rfov  Trp  d/td^s    does    not 

mean  the  cord  which  bound  the  yoke  to  the  wagon,  but 
the  cord  of  the  wagon-yoke,  <>.,  the  cord  which  bound 
the  yoke  to  the  pole.  Nor  in  the  same  chapter  does 
ifiv&OcTo  mean  that  a  reprtrt  was  current,  but  a  tradi^ 
Hon;  and  to  translate  XcXi^<T^ai  by  'untied'  is  to  make 
Alexander  guilty  of  a  palpably  absurd  operation — of 
which  he  was  not  guilty.  Cnticism  of  this  kind,  however, 
is  not  inconsistent  with  the  praise  which  the  translator 
deserves  for  the  conscientious  and  unfailing  industry  with 
which  he  has  done  his  task.  The  book  is  of  even  merit 
throughout,  and  stands  on  a  very  different  level  from 
most  professedly  literal  translations  :  though  it  does  not 
reach  a  high  standard  of  literary  or  scholastic  elegance, 
it  is  of  a  sound  and  honest  mediocrity  in  both  respects  ; 
and  might  be  of  much  use  to  beginners  in  Greek,  who, 
for  their  sins,  are  suckled  on  Arrian. 

Introduction    to    Chemical    Analysis.      By 

Alfred  Barker,  M.A.  London :  Simpkin,  Mar- 
shall and  Co. 
Mr.  Barker  is  head-master  of  the  Grammar  School, 
Keighley,  and  M.A  of  London  University.  The  branches 
in  which  a  London  graduate  can  take  that  high  degree  are 
classics,  mathematics,  and  moral  philosophy.  None  of 
these  subjects  seems  specially  in  accord  with  chemistry, 
least  of  all  moral  philosophy,  the  branch  in  which  Mr. 
Barker  has  distinguished  himself.  Nevertheless,  the 
Keighley  head-master  has  here  produced  a  small  manual 
on  chemical  analysis  that  meets  the  two  requisites  for 
scientific  booklets — it  is  accurate  and  intelligible.  Intended 
especially  for  the  use  of  students  preparing  for  the  elemen- 
tary stage  of  the  South  Kensington  Examination  in  Prac- 
tical Inorganic  Chemistry,  and  especially  for  that  large 
class  of  scholars  who  have  not  the  time  or  the  ability  to 
extract  from  more  standard  works  on  chemistry  the 
special  details  required  for  their  special  work,  the 
Introduction  will  be  found  useful  by  all  beginners.  It  will 
have  this  merit,  rare  in  elementary  books,  of  providing 
nothing  that  will  have  to  be  unlearned.  Mr.  Barker 
makes  an  excellent^  and  not  over  use,  of  the  signs  of 


division  and  sub-division.  Letters  and  numbers  are 
utilised,  but  not  done  to  death.  Especial  conmiendation 
must  be  given  to  him  for  his  persistent  use  of  equations ; 
though  the  commendations  cannot  be  unreserved,  a§  in 
one  or  two  cases,  notably  on  page  6,  some  of  the  most  im- 
portant reactions  are  not  represented  in  condensed  form. 
Moreover,  he  nowhere  removes  the  difficulty  of  the  young 
student  in  grasping  the  meaning  of—'  precipitates  soluble 
in '  this  or  that  particular  reagent  Every  introductory 
treatise  on  practical  chemistry  should  make  clear  to  the 
reader  the  fact  that  these  re-solutions  are  not  dependent 
upon  chemical  changes,  and  cannot  therefore  be  repre- 
sented by  chemicaljsymbols. 

Personally,  also,  we  object  to  that  naming  of  compounds 
which  gives  the  basylous  radicle  in  the  form  of  an  adjec- 
tive. Lead  acetate,  or  platinum  chloride,  is  to  us  better 
nomenclature  than  plumbic  acetate,  platinic  chloride. 
The  only  advantajge  of  the  adjeaival  form  appears  to  us 
to  lie  in  the  possibility  of  distinguishing  by  its  aid  between 
such  cases  as  mercurous  and  mercuric  Salts.  This 
advantage  appears  to  be  more  than  neutralised  by  the 
misleading  use  of  the  adjective  with  its  sense  of  qualifica- 
tion, and  by  such  una^thetic  forms  as  Zincic.  On  the 
whole,  Mr.  Barker's  '  Introduction  to  Chemical  Analysis' 
is  an  unpretentious  work,  that  attains  all  the  ends  at  which 
it  aims. 

Luther  Miller's  Ambition.  By  Lillie  Montfort. 
London :  Wesleyan  -  Methodist  Sunday  -  School 
Union. 

This  simple  and  pleasingly-written  little  story  is  well 
suited  for  a  Sunday-school  prize.  Luther  Miller  was  a  poor 
lad,  who  fortuitously  made  a  friend  of  a  well-to-do  busi- 
ness man — a  Wesleyan,  and  a  Blue-Ribbonite.    Taken 
into  this  gentleman's  warehouse,  Luther  soon  had  oppor- 
tunides  of  showing   himself  a   valuable   servant,  and 
approving  himself  to  all  who  were  over  him,  by  his  readi- 
ness to  work,  his  bright,  cheerful  ways,  and  his  care 
of  his  master's  property.    Through  all  this,  his  chiefs 
in  the  office  had  fears  for  Luther.    '  He  is  high-principled, 
and  he  loves  reading  good  books,  especially  the  Bible,' 
they  admitted ;  but  they  were  '  not  satisfied  that  the  great 
necessary  change  of  heart  had  taken  place.'     Luthex's 
Sunday-school  teacher— not  being  aWesleyan,apparenily— 
was  somewhat  obstructive,  for  he  told  the  young  fellow : 
'  Some  people  think  they  have  it  (/.^.,  a  new  heart)  ;  but 
nobody  can  be  quite  sure,  though  we  may  all  try  to  live  up 
to  the   Bible.'     This  'inefficient  teaching'  the  author 
thinks  very  sad,  and  converts  the  Sunday-school  teacher 
from  such  a  state  of  mind.    ^  Luther*s  teacher  found  that 
the  new  birth  was  a  real  ejqperience,  and  could  only 
rejoice  to  describe  his  change  as  one  '*  from  darkness  to 
light,  from  the  power  of  Satan  unto  God.*' '    We  think  it 
right  to  draw  attention  to  this  doctrinal  teaching,  in  order 
that  none  of  our  readers  may  be  misled ;  but  the  majority 
of  young  readers,  if  not  brought  up  as  Wesleyans,  would 
not  be  greatly  affected  by  this  passage,  and,  of  course,  the 
tale  is  specially  written  for  Sunday-schools  of  the  Metho- 
dist denomination.     The  moral  teaching  and  the  high 
tone  of  the  story  are  unexcepdonable,  and  its  interest  is 
well  maintained  throughout 

Babies :  How  to  Rear  Them.    By  F.  A.  Fawkes 
F.R.H.S.    Manchester:  John  HeywoodL 

Mr.  Fawkes  has  produced  a  little  work  containing  much 
sound  science,  and  sensible,  practical  advice  on  the  impor- 
tant topic  of  infant  management  A  young  teacher  of 
domestic  economy,  or  an  inexperienced  mother,  may  learn 
much  from  his  pages.  Indeed,  the  instructions  upon 
infant  feeding  might  be  usefully  studied  by  many  mothers 
who  have  brought  up  portions  of  their  family,  but  not  to 
be  so  strong  and  healthy  as  they  would  have  been  had  the 
science  of  feeding  a  child  been  understood  by  the  parent. 
Mr.  Fawkes  is  rightly  emphatic  upon  the  point  that  until 
a  child  is  seven  months  old  its  food  should  be  milk  alone 
—mother's  milk,  if  possible ;  but  failing  that,  property- 
diluted  crow's  milk.    The  little  book  is  entirely  accurate 
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Upon  (his  matter — as,  indeed,  we  expected  it  would  be, 
when  we  read  in  the  preface  that  the  proof-sheets  had 
been  read   hoih  by    Dr.   B.    W.   Richardson  and  Dr. 
Sedgwick  Saunders  ;  and  these  two  or  three  pages  alone 
are  well  worth  the  trifling  price  of  the  book.     It  is  a  pity 
that  $0  usefiil  a  little  work  should  be  marred  by  a  certain 
affectation  on  the  part  of  the  author.    The  very  title-page 
displays  this  unfortunate  failing,  when  it  announces  that 
the  painphlet  contains  '  a  few  unconventional  suggestions 
to  parents.'    If  a  work  on  an^  point  of  well-established 
science  were  really  unconventional,  it  would  be  worthless; 
and  we  do  Mr,  Fawkes's  little  booklet  a  service  when  we 
say  that  it  faithfully  follows  the  lines  laid  down  by  all 
instructed  writers  on  the  same  subjects.    The  same  error 
of  taste  and  judg^nent  is  found  in  innumerable  instances ; 
as  when  the  author  prescribes  fifteen   inches  and    a 
quarter  for  the  height  of  a  nursing- chair,  quite  forgetting 
that,  though  this  particular  size  may  suit  (to  a  quarter  of 
an  inch)  the  length  of  his  nurse's  legs,  yet  other  nurses 
will  be  shorter,  or  taller,  and  might  prefer  chairs  of  fifteen 
and  a  half  inches,  or  even  fourteen  and  three-quarters 
and  an  eighth  of  an  inch.     Or  again,  when  he  says  that  a 
branette  should  be  chosen  for  a  wet-nurse ;  or  again, 
when  he  tells  us  that  *  it  may  be  taken  as  directly  contrary 
to  the  law  of  God  for  a  mother  to  nurse  her  child  after 
the  ninth  month.'    In  this  last  sentence,  not  only  is  it 
an  affected  expression  to  talk  about  the  law  of  God  when 
what  is  meant  is  simply  the  condition  which  will  most 
probably  result  in  a  favourable  future,  but,  as  frequently 
happens  to  those  who  undertake  to  interpret  Divine  ordi- 
nances, Mr.  Fawkes  is  a  great  deal  more  dogmatic  and 
precise  than  science  authorises  him  to  be.    It  is  true  that 
the  end  of  the  ninth  month  should,  as  a  general  rule,  ter- 
minate the  maternal  nursing ;  but  this  is  no  supernatural 
command,  but  simply  the  natural  consequence  of  the  fact 
that  the  appearance  of  a  few  teeth,  and  the  chemical 
diange  i»hich  is  found  to  take  place  in  the  saliva  about 
that  age,  indicate  that  it  is  time  to  beg^n  to  prepare  the 
baby  to  bite  at  something  less  likely  to  object  to  the  pro- 
cess than  its  mamma,  and  to  digest  the  more  solid  foods 
vliich  it  is  now  capable  of  undertaking.    It  ought  to  be 
(iisdnctly  understood,  however,  that  in  those  exceptional 
cases  where  the  appearance  of  the  teeth  is  much  delayed, 
or  where  the  child's  stomach  rejects  farinaceous  food  at 
eight  or  nine  months  old,  the  mother's  nursing,  or  the  bottle, 
as  the  case  may  be,  should  be  continued  for  one,  or  two, 
or  even  three  months  longer. 

We  have  devoted  considerable  space  to  this  little  work, 
because  the  subject  is  one  of  special  interest  to  many  of 
oor  lady  readers.  Those  who  are  compelled  by  profes- 
sional circumstances  to  bring  up  their  babies  by  hand, 
will  thank  us  for  directing  their  attention  to  this  useful 
little  volume,  which  we  strongly  recommend  to  their 
perusal.     - 

Chronological  Sketch  of  English  Political 
History.  By  Henry  Biddulph  Bush,  B.A. 
London  and  Manchester :  John  Heywood. 

Every  one  who  has  attempted  to  make  a  Historical 
Date  Table  must  have  experienced  the  difficulty  of  giving 
distinction  and  prominence  to  certain  facts,  witnout  at  the 
same  time  breaking  the  continuity  of  his  table.  For 
instance,  on  looking  over  such  a  list  we  see  some  facts 
which  Mong  to  Church  History,  and  others  to  Political ; 
some  again  might  be  classed  as  National,  and  others  as 
relating  to  Commerce.  Now,  if  all  these  occur  in  the  same 
list,  confusion  is  apt  to  ensue,  and  if  different  lists  are  used 
the  continuity  of  events  is  broken,  and  the  pupil  thereby 
loses  one  of  the  best  aids  he  has  in  remembering  the  dates 
and  attendant  circumstances  of  the  various  events  by 
localising  their  position  with  respect  to  others.  The 
ordinary  plan  is  to  use  a  variety  of  types,  but  in  the  little 
manual  now  under  consideration,  a  departure  has  been 
made  in  this  respect ;  the  assistance  of  colour  has  been 
called  in,  and  those  facts  which  relate  to  Constitutional 
History  gleam  forth  in  red  ink,  and  those  affecting  the 
Church  and  Religion,  in  blue,  while  those  not  coming 


under  these  two  heads  are  printed  in  ordinary  black. 
Except  in  the  utilisation  of  colour,  Mr.  Bush's  little 
book  differs  very  little  from  other  manuals  on  the  same 
subjects,  and  its  contents  therefore  call  for  no  special 
remarks.  In  printing  and  general '  get  up '  the  book  is  all 
that  could  be  desired. 

Home-Lesson  Books:  Book  VII.  for  Standard  VII. 
By  Alfonzo  Gardiner.  London  and  Manchester : 
John  Heywood 

This  book  errs  only  on  the  side  oi  fulness.  Too  much 
work  is  provided  :  even  the  author  himself  suggests  that 
some  of  It  should  be  done  iti  school.  With  this  exception, 
which  can  be  remedied  by  judicious  selection  on  the  part 
of  teachers,  the  book  is  all  that  can  be  desired  as  a  Home- 
Lesson  Book.  In  176  pages  are  contained  lessons  in 
Scripture,  Arithmetic,  English  and  Geography,  the  latter 
having  alternative  lessons  suitable  for  the  three  courses, 
so  that  the  book  can  be  used  in  schools  where  the  stan- 
dards are  grouped.  The  lessons  in  English  include  378 
lines  from  Shakespeare,  59  from  Milton,  and  198  from 
Macaulay,  which  are  well  chosen,  carefully  annotated,  and 
very  suitable  for  repetition.  By  the  use  of  this  book, 
teachers  will  save  time  and  endless  worry  in  setting  the 
daily  work  for  home  preparation. 

The  Handy  Register  of  Daily  Attendances 
and  Pees.  London  and  Edinburgh  :  T. 
Nelson  &  Sons. 

As  the  name  implies,  this  Register  is  of  a  convenient 
size,  and  is  designed  to  supply  at  a  glance,  at  any  period  of 
the  year,  all  that  may  be  required  to  be  loiown  from  it.  It 
is  dearly  ruled  and  printed,  having  spaces  for  fiftjr-one 
names,  with  thick  lines  after  every  third  name  for  assisting 
the  eye.  Names  are  to  be  written  once ;  pence  colunms 
are  placed  at  the  beginning  of  the  book  for  the  whole  year; 
while  the  attendance  columns  are  divided  into  months, 
five  weeks  being  given  for  each  month,  so  as  to  allow  for 
making  weekly,  monthly,  or  quarterly  returns,  as  may  be 
required  by  any  kind  of  managers  at  any  specified  aate. 
The  colunms  headed  *  Child's  School  Book,'  and 
*  Qualified  by  Attendances,'  and  '  Fees  due  by  Education 
Department,'  might  be  omitted.  No  space  is  pro- 
vided for  calculating  the  average  attendance  of  the 
children  in  each  register  ;  but  ample  room  is  provided  for 
notes,  corrections,  signatures  of  managers,  etc.,  at  the 
foot  of  each  book.  After  a  teacher  has  mastered  the 
rather  full  directions  at  the  beginning  of  the  register,  it 
will  be  found  well  suited  for  the  purpose  for  which  it  is 
intended. 

Chambers's  Reprints  of  English  Classics : 

{a)  Milton's  Comus.  (^)  Campbell's  Select  Poems. 
(c)  Select  Poems  of  Mrs.  Hemans.  London  and 
Edinburgh  :  W.  &  R.  Chambers. 

These  Reprints  will  admirably  serve  for  the  repetition 
required  in  the  subject  *  English.'  The  books  are  enriched 
with  copious  notes,  narratives  of  the  circumstances  under 
which  the  poems  were  written,  and  in  the  case  of  {d)  and 
(r)  with  a  short  life  of  the  author.  The  origin  and  mean- 
ing of  '  Comus  '  are  clearly  given,  and  a  page  of 
examination  questions,  which  we  should  be  glad  to  see 
extended,  is  added.  They  are  got  up  with  all  the  care  and 
neatness  which  characterises  these  publishers. 

Genealogy  of  the  Kings  of  England.  A  wall- 
sheet,  mounted  and  varnished.  Newcastle-on- 
Tyne  :  R.  J.  Porteus  and  Co.  (Limited). 

This  is  a  large  and  effective  chart — about  $4  inches  by 
40 — well  adapted  for  school  requirements.  The  names  of 
the  reigning  monarchs  are  printed  in  red,  so  that  the 
learner  can  see  at  a  glance  the '  turns  and  twists  '—often  so 
,  puzzling  to  the  beginner  in  history — in  dynastic  succession. 
Though  the  chart  is  perhaps  quite  ample  enough  for 
ordinary  school-work  it  is  rather  a  pity  that  space  was  not 
found  to  include  some  of  those  personages  who,  thou|^ 
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Bot  connected  with  the  succession  to  the  throne,  are  yet 
so  mixed  up  in  our  history  as  to  render  it  highly  necessary 
that  the  student  should  know  something  of  them.  The 
Duchess  of  Burgundy,  so  conspicuous  a  character  in  the 
times  of  the  Wars  of  the  Roses,  is  perhaps  the  roost  import- 
ant omission  in  this  respect,  though  some  people  may  think 
Che  fact  that  the  chaut  gives  no  details  of  the  marriage-ties 
of  the  present  Royal  Family  equally  regrettable.  In  clear- 
pess  of  printing  and  focility  of  reference  this  wall-sheet 
leaves  nothing  to  be  desired. 

A  History  of  England  and  Wales  from  the 
Roman  to  the  Norman  Conquest.  By 
T.  Morgan  Owen,  M.A.  London :  George  Philip 
and  Son. 

We  heartily  commend  this  interesting,  well-written 
book  to  our  readers.  It  would  be  useful  as  a  class  book 
to  put  into  the  hands  of  boys  either  as  a  reading  book, 
or  for  the  acquiring  the  facts  narrated  therein.  The 
final  chapter  on  the  battle  of  Hastings  is  a  model  of 
what  a  school-boy's  history  should  be.  The  sentences 
are  intentionally  short  for  the  sake  of  the  Welsh,  among 
whom  the  author  lives  and^  we  presume,  works.  Every 
statement  of  importance  is  accompanied  by  a  note  as  to 
its  source,  and  the  fact  of  each  paragraph  is  given  at 
the  side. 


^ul^Ixcaiibms  Slmiiueir* 


Alexander  and  Shepheard— 
Martin  Luther :  a  Poem.    By  £.  Walters,  M.  A. 

Blaokie  and  Son- 
Readings  from  the  Spectator  contributed  by  Addison. 


Oassell  and  Co.,  Limited- 
Exercises  in  Arithmetic  lor  Standards  I.  to  VII. 

Hey  wood  (John)— 

The  Paragon  Arithmetical  Examination  Cards.    Stindatds 
I.  to  VII.     By  J.  S.  Hom. 

Hodder  and  Stoucrliton— 
Life,  Function,  Health.    By  H.  Sinclair  Paterson,  M.D. 

Isbister  (W.),  Limited- 
Natural  History  Readers.    Fifth  and  Sixth.    By  Rev.  ].  G. 
Wood,  M.A.,  F.L.S. 

Letts,  Son,  and  Oo.,  Limited- 
Letts'  Illustrated  Household  Magazine.     May. 

Longmans  and  Ck>.— 
Mikra  Hellas.     By  H.  Awdry,  M.A. 
Longman's  Magazine.     May. 
Outlines  of  Psychology.    By  Prof.  J.  Sully,  M.A. 
The  Trojan  War.     Prof.  C.  Witt. 

The  Latin  Hand-Book.  By  W.  J.  Chetwode  Crawley,  LLD. 
A  Short   Text-Book  of  Inorganic  Chemistry.    By  Dr.  H. 
Kolbe. 

Nelson  and  Sons— 
The  Science  of  Home  Life.     By  W.  J.  Harrison,  F.G5. 

Partridfire  and  Go.— 
Outline  Drawing  Lessons.    By  Harrison  Weir. 

Philip  and  Son— 
An  Introduction  to  the  Study  of  Shakespeare  and  Milton. 

Piatt  (R.),  Wigan- 
The  Practical  Arithmetical  Test  Cards.    Standards  I.  to  VII. 
By  P.  Parkington. 

Smitlu  Mdei\  and  Ck>.— 
The  Comhill  Magazine.    No.  II,  for  May. 

Tnibner  and  Oor- 
An  Elementary  German  Grammar  and  Reading-Book.    By 
F.  Schmidt,  Ph.D. 

Ward,  Look,  and  Ck>.— 

The  Universal  Instructor.     Part  XLIIL 

The  Ealing  College  Magazine.    No.  i. 


THIS  WORK   IS  VERY   FULLY   ILLUSTRATED  WITH   312  WOODCUTS. 

ELEMENTARY    BOTANY, 

THEORETICAL    AND    PRACTICAL; 

A  Text-Book  designed  primarily  for  Students  of  Science  Classes  connected  with  the  Science  and  Art  Department 

of  the  Committee  of  Council  on  Education. 

By   H.    EDMONDS,    B.Sc.    Lond.,   Etc., 

Lecturer  on  Natural  Science  at  the  Brighton  School  of  Science  and  Art. 

PRIOB    TWO    SHILLINGhS. 

:   '  The  object  of  this  attractive  text-book  is  to  cover  the  subject  of  Elementary  Botany  as  provided  in  the  syllabus  of  the  dementaiy 
stage  issued  by  the  Science  and  Art  Department.     This  intention  has  been  very  successfully  carried  ovii,*-^hoolmasicr» 
•  The  book  is  well  abreast  of  modern  scientific  knowledge.*— /Vof/iiftf/  Teacher. 

LondonT"LONGMANS,    GREEN    &    CO. 


THE 


COMPANY. 


SCHOLASTIC    SEWING    MACHINE 

(liSTABIilSHBB    1880.) 

SPECIAL   REDUCTION   TILL   MAY   1st,    1884. 

Wb  have  reiolved  to  supply  a  superior  £4  4i.  Hand  loek-Stitch  Machine,  <The  Wellington,'  by  a  first-dass  maker,  for  £3  10s.  eaah,  or  liy^ 
Instalments,  £3 16s.,  whlon  may  be  paid  by  Seven  Monthly  Instalments  of  8s.  each,  or  by  Three  Quarterly  Instalments  of  18s.  8d.  eaeh.ouTlage  psid. 

This  Machine  is  beautifnlly  finished  and  ornamented  with  gold,  and  possesses  the  latest  improvements  to  the  present  time.  It  is  fitted  with 
the  Patent  Shuttle  and  Spool  Winder,  and  the  fast  and  loose  amngement  (which  enables  the  operator  to  wind  the  bobbins  without  the  mscbine 
beingset  in  motion). 

The  following  extns  are  given  free  with  each  Machine :  vix.,  6  Bobhiiu,  6  Needles,  Doable  Hemmer,  Braider,  Qoilter,  Straight  CKilde,  S  8a«v 
Thumbscrew,  and  Illustrated  Instruction  Book. 


In  order  that  teachers  may  test  and  prove  the  value  of  this  bona-flde  offer,  we  have  decided  to  send  every  Machine  on  38  dayi^  fjree  trial,  esnlsgs 
paid,  and  If  satisfsotory,  at  the  end  of  the  38  days'  free  trial,  the  cash  price,  or  a  monthly  or  quarterly  payment  can  be  paid,  ix  not  satisiMtory  v* 
are  quite  willing  to  pay  the  carriage  both  ways. 

.     i-v  -^  SPBCIMBN   OP   TESTIMONIALS.  _ 

'The  4  *'  Brsdbary  "  Machines,  both  in  appearance  and  simplicity,  were  far  beyond  my  expectations.  They  have  been  tborooghly  tested  daifaf 
the  last  34  years,  and  have  proved  highly  satisfactory .  They  are  pronounced  by  all  to  be  the  prettiest  machines  they  ever  saw.'— Mr.  W.  Kent, 
Training  Ship  Bxmouiht  Qrays,  Essex. 

*  The  8  Machines  (Bradbury)  have  worked  well  and  quite  given  satisfaction.*— The  Dowager  Lady  G-.  Oralg,  Dean's  Court*  WImbome,  Done^^ 
'  We  are  very  pleased  with  the  3  Machines  (Bradbury)  purchased  from  you,  and  think  they  are  very  gooa  and  cheap.'— MJss  Fci^teld^  AUifisU* 

House,  Duke  Street,  Chelmsford,  Essex. 

•  I  thank  yon  sincerely  for  your  kindness  and  courtesy,  and  shall  recommend  your  (^mpany  whenever  I  can.  I  un  well  acquainted  with  us 
working  of  the  **  Wellington  "  Machines,  as  several  of  mv  friends  have  them.  It  is  an  extremely  pretty  Machine,  and  does  Iti  work  qaiekly*  sssilyt 
and  wen.'— Miss  Thompson,  All  Saints'  School,  Matlock  Bank. 

fChe  Bradbury  Machine  continues  to  give  entire  satisfaction  in  every  way.  It  is  indeed  a  model  of  beauty,  slmpUaltar»  and  efldflOCT  la  OM* 
We  bsve  shown  it  to  our  friends,  and  it  is  admired  by  all.'— Mr.  C.  AttrldKe,  National  Schools,  Bt^ston,  G^unbs. 

fwtlociUrs,  Twtlmonials,  And  Ulustnted  Usts  from  the  Manager,  185,  Wbxti  Hobsi  Szmr,  STBPipiTi  IboIPOf « 
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THB  ONLT  ADDRESS  IS 

%  03ENET  0BX80ENT,  OAUDEH  EOAIX 
LONDON.  N.W. 

mmByS   IMPERIAL   COPY  BOOKS. 


I  'ZXOELLZIIT.'  ! 


ir  Copjr  Boots  are  nipMl;  BnUiu 
good  sohooli. 

JUr/eilannnff  iHto  niat&ert  kaot  laUly  b€ 
Ho.   31.  Tait  Hud  I^rfw  Tut. 
Ho.   (l.I'^'V'HudandBiiiall. 
Ho.  m.  GlrS' nnlihlDi  Hud. 


DITEZOELLEIX' 


'BANKRUPT  STOCK.' 


SCHOOL  DESK  MANUFACTURER, 

Having  pnidiased  the  Entiie  Stock  of  Iron  Standards 

manufactured  by 

JOHN   OLEKDENNINQ, 

Late  of  Clulk  IDU  Worka,  badiog  under  the  name  of 

COLMAH   d   QLENDENNINQ, 

K  NOW  OFFERING  THE  CELEBRATED 

NORWICH    DESKS 

AT  GREATLY  REDUCED  PRICES. 


Fcr  partjcnlan  apply  to  tfae  above,  at 
OR 

DUKE'S   PALACE   WORKS, 

NOBWIOH. 

U&ker  to  the  Birmingham  Solool  Board. 


Tuition  by    Correspondence. 

Certificate.— The  preparation  esublidied  in  1871  U 
available  as  usual.  The  following  are  the  fees  chareed  for 
coiTcspondence  twice  a  week  : —  Per  quartet.      By  results. 

Masters :  First  Year IS«.         ...        £2 

„        Second  Year    315.         ...        Z5 

Mistresses:  First  Year    ......     los.        ...        £1 

„  Second  Year iss.       ...       £3 

Pupils  who  pieler  the  quarterly  arraDgement  remit  the  fee  at 
the  end  of  the  quarter.    Those  who  select  '  Payineot  by  Results  ' 

■''" '"" '^""'"~  until  a  pass 

D  attenpts, 


Musical,  Medical,   L<^ai,  P.T.  Papers,  and  other  branches  as 


Oted  b;  tba  HMd  Candidate  at  the  BchoIartUp  Xumlii  atlon,  1883. 

im-BOOKOF  WSICIL  THEORY  FOB  POPlLTEiCHEHS, 

BY   JOHN    TAYLOR, 
OtfnblHM.  ChaftlRi^,  Xauhitl-'.  AuOtr  tfUU'  MnUHtn 

Thli  coBiplct*  tliaii£h  codcIh  mvnul,  owctina  nil  Pii|h1  Tcacben'  nqobe- 
iiicnli,t(>inullic  initial  diviiioD  of 'The  SCudcDU' Tut  Book  of  the  Sdcace 
of  Moiic'— (^  rcfBCBCs  work  opon  miuic  offidnUr  HDCtioiwd  by  tba' 
London  Sdiool  Boud.    Cram  Sn,  doili.    is. 

'  A  sood,  found  book.' — Litgnrj  U^orid. 


•  If  the  KiU 


» louDed  from  a ' 


If,  tilt)  win  leach  it.'— 


LoDdoo :  G.  pHiLir  ft  Son,  ji 


id  31,  Floet  Street,  E.C. :  ud  Linrpool. 


ESTABLISHED  ilgi. 

OIRKBECK  BANK.— Southampton  Buildings,  Chan- 

Cunvnt  AccobDti  opcDed  accarding  to  the  uaat  pxadlca  of  othtr 
Benliin,aiHl  Intereit  allowed  on  iha  laiBiiaBin  nsothliF  Mlancaa  whas  sot 
drawn  below  j^ij.    No  commiuioo  charged  Ibc  kee;^  Acceents. 

Y\it  BankAUotecflvu  money  ODdepoiual  Three  par  cam.  Intareal. 

Tba  Beak  underulia  (or  iu  esitMWi^  fn*  oC  chaif*,  thi  canadj  of 
DaAt,  Wrilion,  ind  Mhei  Securiiiu  and  ValniMei :  the  eollectloo  of  BSIt 
of  EidiaSEa,  Dividend!,  ud  Coupooi;  and  ihepaidiatgaBdialaafStocks 
and  Shuei.       Leiun  o[  Credit  and  Orenlai  Note*  IMVed. 

A  Pamphlet,  with  full  particnian,  on  applicatuo. 

Manh,\alo. FRANCIS  RAVEWSCROFT,  llana«er. 

Tils  Blrkbaok  Buildlna   Soolsty'a  Annual  RaealpM 
•xoaad  Pouf  Milliona. 

HOW  TO   PURCHASE  A    HOUSE  FOR  TWO 
GI'tNEAS  PER  MONTH,  with  ImiDedlite  Poiaewon  and  do 
Rent  to  Pit,    Apply  >t  the  Officeofthe  Bikebice  BunjitHO  Socmr. 

HOW  TO  PURCHASE  A  PLOT  OF  LAND  FOR 
FIVE  SHILLINGS  PER  UONTK,  with  taunediua  jntaai^on, 
either  for  BoDdine  or  Gudenujg  porpoeei.   Aii^pat  the  Office  o<  the  Blue* 
UCK  pBuHOt-D  Land  Societt. 
A  Pimpfalet,  with  full  particalBi*,  on  applicatica. 

FRANOS  KAVEKSCROrr,  lfaM|«. 


HARMONIUMS,  AMERICAN  ORQANS,  PIANOFORTES. 
J.     COOPER     &     CO^ 

SCHOUSTIC    MUSICAL    INSTRUHENT    HAMUFACTURBRS, 

TO,  Shepperton  Road,  Mew  Hottb  fioad,  lallngtoo,  Laadon  K. 

WorkA :  Feobod;  lard,  Eaaax  Boad. 

Bor.1  1(:IUBI  or 

FEE  'CHOBISTER'  OIGU 

(BBGISTERED). 


"■The  Choriitar" 


highly  dniihfMi  In  appearance.' 
B£E  TEBTIMONLALS. 


THE  PRACTICAL   TEACHER  ADVERTISER. 


[June,  1884. 


THE   COMBINATION    TELESCOPE. 


DDOh  ptttuurs  la  uaii 

IVE  bMnreeMrBd,  then  being  < 

>pei  h»vB  nour  been  enportu  by  ui  uia  i 

«Ddi.  lunaim,  Newfoundland,  .Von  ScntLi 


■ion.  Afrla.  Se*  Znl> 


111  dIstlnKulih  Mill  it  35  m 
■tpiT«t4  po*r«Hul  mtronom 
id,  bj  adding  the  Bun-glau 
thedavr «--  - 


hgdy,  and  li 


600O  SOU)  IN  FOtTB  MONTHS.  Ii 

're  mucti  allied  hj  ojil™ 

Aatroiiomical  TeltaoopAa  could  l>e  purcbajed  unc 

i  In  evpry  part,  lias  vix  Itnses  M  audi  Kmarkhi 


Japan,  Ajnarla,  CuuiIa, 
^,  vbsre  gnat  poair  ind 


■  oruiLuy  porpoi 
u  3U  times.  ThsTeleacope 
Ad.  IdT^T  ilze,  opAOIng  to 
tlon.  and  alu  leu  tryiuE  to  tbe  syea,  ait 
■IM,  biTlD*  Ift-lliie  objsot  glui,  abuCtlni 

»tnu       Altordentobeuo^^nled^ 


lui  giving  thii  further  power,  at,  while  tlie  day  oyc 

I  Inehei,  doaing  to  s),  object  (Ian  IS  linea,  giving  n 
inomlcal  ejepleoe  alu  half  aiTorge  again,  and  ihuq) 
t„  W  <n..hH   n»nln.  tn  11  \u<-.htm.  an  LntenHily  poi 


■n  light  at. 


It  witbin  38  dM, 
motion,  iecured  bj 


Hi  e1a»,  apeol.ll 
other  pirti  fie.. 

with  (tnpa,  eta ;  very 


-PRACTICAL  TEACHER. 

er  to  one  ComUnatlon  Teleioope 

{Signed)       k.  • 


itra  parti,  will  be  aentfuriiire 
■r,farclfMn^raiH]  longer  dp&iii- 
3b.  lM.,can^EerTee:  dt  Nu.  ^ 

sept  on  No.  3  ilie,  which  It  6t 

npaotud  tbmtxg,  10*.  U.  acta. 

B.   THEOBALD, 

TiUKi^  MaJter  is  Ua  Canadiia  Gtttntnmt, 

Fortlaud  Hoiue,  opposite  the  StaUon,  Qroenwloti 

LOKDON.  aa. 


Just  published.   lamo,  price  as. 

OUTLINE  OF  HISTORY  AND  GEOGRAPHY, 

By  MONTAGU  H.   POSTER, 

rrituipal  of  Slubbin^lon   House,  Farehani. 

Loikdon:  SiMFKiN,  Marsiiai.l&Co.,4,  ijtationcrs' }Iail  Court. 


MACLEODS      EXPLANATORY      ENGLISH 
GRAMMAR  in  Cltii'!  icAat!  Series;  complete,  price 
NiNEPENCi ;  or  in  Four  Pans  :— 

Past    I id.   1   Part  III 4d. 

Part  II 6d.   ]   Part  IV 6d. 

Dbfikitio.n's,  id. 
London  :  LONGMANS  &  CO. 
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Just  published,  !□  fcp.  Sto,  price  2s.  do(h. 
XHE  ANALYSIS  of  SENTENCES,   PARSIKG 

*■  and  PUNCTUATION  ;  a  Pmctical  and  Philologicil 
Tei  I -Book  specially  adapted  for  the  use  of  ijchools  and  Colleges. 
By  J.  I.Jones,  Bow  Ruad  Coil^iale  School,  London. 

'ThEanilyiilorsenleiKn.  pamng.  clc,  air  fultyand  carelully  Inalcd  hi 
(hit  vuluae.     Mr.  Jones  givcta  large   number  of  exainplei.  balh  lol  illui- 


London:   LONGMANS  &  CO. 


KINDER-GARTEN  SCHOOLS. 


I  HALL'S  ILLUSTRATED  FRENCH  TOY  BOOK 

I  With  100  EngravineB,  1b.  and  Is.  4d, 

'  A  valuable  stippbg-stone  to  the  stady  or  French  by  Engluh 

i    children.'— Z>aiiy  Chnmicle. 

BATEMAN,  26,  Paternoster  Sq.,  E.C. 

School  BoDb,  Stationery,  and  Apparatiis, 

THOMAS  LAURIE,  31,  Patirnoster  Ran, 

jlgiMfar  Ua  SatiKi  oiuf  Art  Dtpartvuiit  bf  efpaattnt, 

LAURIE'S   ARMY   SCHOOL   DESK, 

The  only  convertible  Desk  ever  adopted  by  the  Wal  Office. 


frometliens  Sbaiing  lamp,  6s. 


iililI1«d)  „    llg.  ^Poit-lnc. 
ff'C    5TATI0NERT  AND  FANC7  GOODS    STAItg 

SCHOOL,   HYGIENE. 


Fcap.  8vo,  clolh,  price  is. 

HEALTH  AT  SCHOOL. 

By  Alfred  Cakpenter,  M.D.  (London),  C.S.S.  Canibrii!^: ; 
Prcidcn!  of  lit  British   Mediiat  Asii^iatieti. 


Londan  :  JOiEPM  Ht;< 


.,  Pilg.in 


1,  Ludji-.e  Hill.  E.C, 
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DR.  WABNEE'S  PATENT 

n.EXIBLE  HJP^CmET 


DB.   WABNBB'S    OOBSBTS 

Ent  n«.    BUck  BUtcfa«d  Gold,  4/t,  ud  niurlOT  anaUty,  MK  -  White 
or  Dnb,  S/S-    f>Mt  OHm  Ordcn  pi;a£lB  it  OJuphim  BIh. 

B.  AMSB?,  6  ud  T,  Hlgli  Straat,  CUpbtin,  London- 

Special  Spring  Diesscs        5  Q  equal  i a  yards. 

Wishbg  Check  Silks  1  '3j  pet  yard. 

Palltriis  Frit. 

S.  AMBBY,  fi  &  7,  Hiffh  St.,  Clapb&m,  London. 


Now  Ready,  price  One  Shilling  each. 

NOTABILIA    OF    GEOGRAPHY, 

SECOJVD  EDITION,  Rivind  and  Ealargtd. 

NOTABILIA  OF  ENGLISH  HISTORY. 

THIRD  EDITION,  Revistd  and  Enlarged. 
Also, 

PATTEEN     LOGIC, 

Price  Ninepence  (bcinfi  Euclid.  Hook  I.,  on  a  New  PJui). 
Thtte  Books  will  be  found  of  much  senice  as  educalionai  aids. 

Jr.biTJ?E"7.';rpi^sa'"' ''"■■' •'""■'™"''"' 

WALTER  flLANCHARD,  A.C.P.,  Prin.iH  of  He  Collegia,, 
Scliool,  Vealand  Conyers,  near  Carnforlh,  Lancashire 


I  SEOBT  iHD  EAST  PRACTIctt  FBEICE  YERB-BOOI 

By  PaoKHSsoB  ANTOINE.  ' 

PUPIL  TEACHERS'  EXAIIHATIOH  QUESTIOHS  for  i«81 

WITH  MODEL  ANSWERS  TO  EVERY  QUESTION. 
(0  Questions   set   for    Candid«te«    In    1^8" 


every  Question  in   every 


Model  Answers 

Subject        ....  n  « 

(a)  Ditto    First  Year      ...  '"■  "  J 

(3)  Ditto    Secotid  Year...  „  ° 

(4)  DiHo    Third  Ye«r    ,  ° 

(5)  Ditto    Fourth  Year '""  ^  ° 

Fcap.  8vo,  3)0  pp..  Price  as.  6d. 

The  QDesUons  Set  at  itie  KATRIGULAT/OIT  EXAIfflATIOH 

London  .  JOSEPH  HUGHES.  P.i^b.h  Sthbet,  Ludoate  Hill.  E.C 


Indispensable  to  Head  Mistresses. 


HUGHESS  TEACHER'S  LIBRARY. 


Just  Ready,  dolh,  gill  lettered, 

THE    TEACHER'S    MANUAL    of 

PLAIN  NEEDLEWORK  AND  CDTTING-ODT. 

By  EMILY  G.  JONES,  Directress  of  Needlework  to  the  Education  Department 
WITH  ORIGINAL  PLATES  AND  ILLUSTRATIONS, 

And  a  Secliona]  Three-yard  Sheel  containing  Patterns  '  a/ranged  so  as  to  show  the  greatest  economy  of  materials. 
PKICE  9*.  ed- 

StHi  pBitfrti  it  Teachers  an  rtceipi  of  P.O.O.  far  is.  id.  {s/amfis  ml  aaepted). 


All  otdeis  (which  will  be  executed  in  rotation)  should  be  addressed— 

JOSEPH  HUGHES,  PUBLISHER,  PILGRIM  STREET,  LUDGATE  HILL,  LONDON,  E.C. 


cc 
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MEW  OOPY 


,  In  16  Parts.— Frloe  T«ropenoe  eaoli. 


COX'S 

Practical  Standard  Copy-Boots. 

SPECIAL    FEATURES. 

I.  The  copies  are  let  in  a  bold,  natural  hand,  not  too  much  sloped,  with  looped  letters  of  moderate 

lei^th. 
9.  The  mode  of  forming  the  most  difficult  letters  is  clearly  shown. 
3.  The  arrangement  is  so  simple  that  a  scholar  cannot  jpossibly  have  any  doubt  as  to  what  he  has  to 

do — thus  saving  the  teacher's  time. 
4*  A  complete  training  is  afforded  to  Standards  11.  and  lU  in  the  art  of  *  Working  an  Ezamination 

Paper  in  Aritfametia' 

5.  Practical  hints  are  freely  given,  especially  in  the  earlier  numbers,  for  the  guidance  of  both  Pupil 

Teachers  and  Scholars. 

6.  The  books  are  carefully  graduated,  and  great  variety  is  afforded  in  the  Higher  Standards  where 

it  is  most  needed. 


0TAIIIBABD  I. 

Na  t.  Elements,     Letteis,     and     Simpls    Combinatiotti. 

Medium  Larere  Hand. 

No.  3.  Letten,    and   Easy    Words    formed    from    them. 

Medium  Lansre  Hand. 

No.  3.  Short  Easy  Words  formed  of  letters  not  going  aboTe 
or  below  the  line. 

Medium  Larffe  Hand. 


STANDARD  III. 

No.  7.  Bold  Small  Hand  in  Double  lines.    NarratiYe. 
No.  7^.  Capitals  and  Figures.     Large  Hand  and  SmaU  Hud 

in  Double  Lines.   (Exiactly  adapted  to  the  rtquicementi 

of  Standard  HI.) 
No.  8.  Small  Hand — Double  Lines — Grammar  &  Geographj. 
A  thorough  training  given  in  working  the  ArithSutic  §f 

St<jnaard  III.  on  paper. 


•TAMDARD  II. 

No.  4.  Short  Words  in  common  nse  containing  Loop  Letters. 

FuUTezt. 

No.  5.  Short  Words  in  common  use,  each  commencing  with  a 
Capital  Letter. 

Medium  Text 

No.  6.  Bold  SmaU  Hand  in  Doable  Line»~Geography  and 
Grammar. 

A  thorough  training  given  in  working  the  Arithmetic  of 
Standard  IL  on  paper. 


STANDARD  lY. 

No.  9.  FuU  Text  and  SmaU  Hand  in  Double  and  Single 

Lines — Geography. 
No.  10.  Small  Hand^Sii^le  Lines.    Narrative. 


STAIVDARD  V. 

No.  II.  Small  Hand — Single  Lines — Geography. 
No.  12.  Small  Hand— Single  Lines.     Poetry. 


STANDARD  YI. 

No.  13.  Small  Hand— Single  Lines — Geography. 
No.  14.  Commercial  Forms — Letters. 
No.  15.  Finishing  Hand  for  Boys  or  Girls. 


OPINIONS  OP  THE  PRESS. 
Thi  Irish  Teacher^  Journal  says— *  Having  now  given  the  entire  plan  and  scope  of  these  Copy-Books, 
we  have  only  to  advert  to  the  style  of  writing  which  they  contain.  On  this  point  we  can  confidently  state 
that  Mr.  Hughes's  Copy-Books  are  second  to  none  in  the  market ;  and,  in  many  respects,  they,  are  superior 
to  any  we  have  seen.  From  beginning  to  finish  a  carefiil  graduation  is  maintained,  showing  they  are  the 
work  of  a  practical  teacher ;  and  it  will  be  the  pupil's  05m  fault,  who  practises  these  Copy-Books,  if  he  does 
not  acquire  and  write  an  excellent  hand  for  life.' 

Th€  School  Board  Chronicle  says—*  Gives  the  pupil  much  more  help  than  used  to  be  givea    Great 
boldness  in  the  forms,  more  particularly  in  the  first  half-dozen  books.    A  very  good  set  of  Copy-Books. 

A   Few   Unsolicited   Testimonials   *rom  Teachers. 


*  They  have  given  my  pupils  quite  a  new  zeal  in  theii 
writing,  and  most  satisfactory  results  are  appearing,' 

Mr,  H.  Holdsworthy  Hoyland  National  School^ 
Barnsley^  writes — *I  shall  introduce  them  into  my 
school  at  once,  as  I  have  seen  nothing  to  equal  them.* 

Mr,  William  Jones^  Maesygar^  UanpumpsairJ^ 
writes — *  The  Copy-Books  are  excellent  I  shall  adoi* 
them  at  my  school' 

Sneciznen  pagres  sent  ft*ee  on  anplication. 
Exactly  adapted  to  the  requirements  of  the  Mundella  Code, 

London:  JOSEPH  HUGHES,  Pilgrim  Street,  Ludgate  HiU,  B.C. 


Mr.  J.  H.  Barker^  Somers  Town  Board  School^ 
Tooting^  writes — *  The  bold  round  writing  of  Mr.  Cox 
is  quite  refireshing,  and  is  sure  to  be  welcomed  both  by 
masters  and  inspectors.' 

Mr./.  Worminglon^  Mixed  School^  Wolverhampton^ 
writes — 'The  Copy-Books  are  excellent' 

Mr.  Hugh  Peace^  Public  School^  Marykirky  writes — 


The   SCHOOLMASTER  says: — ^Admirable  in  every  respect/ 

HUGHES'S 
STANDARD  STORY  BOOKS. 

ILarge  Type — Beautifully  Illustrated — Strongly  Bound. 


Stories  for  Infimts,              64  pp.     . 
Stones  for  Standard  L,       96  pp.     . 
Stories  for  Standard  IL,    128  pp.     . 
Stories  for  Standard  III.,  160  pp.    . 
Stories  for  Standard  IV.,  224  pp.    . 
Stories  for  Standard  v.,   288  pp. 
Stories  for  Standard  VI.,  320  pp.    . 

t 

4d. 

ed. 

8d. 
lOd. 

iB. 

...     Is.  ed. 
2e. 

OPINIONS    OF   THE    PRESS. 


The  Irish  TeacA^rs*  foumal  says : — •  The  stories  are  not  only 
fnteresting,  but  axe,  at  the  same  time,  well  worth  remembering. 
The  pupil  who  reads  of  the  "  Adventures  of  Alfred,"  the  *'  Death 
of  Harold,"  the  *•  Adventures  of  Robin  Hood,"  the  "  Battle  of 
Crecy,"  the  **  Loss  of  the  White  Ship,"  and  similar  stories,  is 
not  likely  to  rest  satisfied  until  he  acquires  a  more  extensive 
knovr ledge  of  the  history  of  his  country.  But  the  stories  are  in 
-u  fHcient  variety  to  suit  the  tastes  of  readers  having  no  love  for 
!.istory.  Oeo^nraphy,  Natural  History^  Bit^raphy,  and  Domestic 
Economy  have  been  laid  under  contnbution  in  order  to  furnish 
oiaterials  for  one  of  the  most  charming  Readers  which  can  pos- 
sibly be  placed  in  the  hands  of  an  intelligent  boy  or  girl.' 

The  Sch4foifnasteT'  says  : — *  They  are  original,  interesting,  and 


attractive,  and  cannot  fail  to  create  a  love  for  reading.    They 
only  require  to  be  known  to  be  appreciated.* 

The  School  Guardian  says : — *  Just  the  sort  of  book  to  make  a 
child  try  to  read  it  for  the  amusement  it  affords.  The  point  of  all 
the  tals.-s  is  to  teach  kindness  to  animals — a  most  necessary  lesson 
for  you'  j;  children,  which  could  not  be  better  enforced  than  it  is 
here.* 


ness. 


The  Journal  of  Education  says : — '  They  are  marvels  of  cheap- 
iss.    The  selection  of  poetry  seems  to  us  particularly  happy.* 
The  Educational  News  (Scotland)  says  : — *  Exactly  sudi  a 

book  as  an  intelligent  child  would  choose  for  its  own  reading.' 
The  School  Board  ChronicU  says : — *They  can  hardly  fail  to 

be  favourite  reading  with  the  little  ones.* 


Speoixnens  post  firee. 


London:    JOSEPH   HUGHES,  PILGRIM   STREET,   LUDGATE   HILL,'  E.C 
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grains  of  lime  in  each  gallon  of  the  water  which  is  under 
examination. 

The  standard  solution  is  made  by  taking  10  grammes 
of  castile  soap  and  dissolving  it  in  a  little  weak  alcohol, 
and  then  testing  with  a  known  solution  of  lime  in 
water  until  the  strength  of  the  soap  solution  is  obtained. 
(Mem. :  a  gramme  equals  15*43  English  grains,  and  a 
litre  is  176  English  pints.) 

The  hardness  of  a  water  is  described  as  being  of  two 
kinds,  the  temporary  and  the  permanent 

If  water  is  boiled  for  some  time,  it  deposits  more  or 
less  of  the  carbonate  of  lime,  which  exists  in  solution 
as  a  bicarbonate,  which  salt  is  unstable  at  212^  F. 
Boiling  softens  water  by  driving  off  one  atom  of  the 
CO2,  and  by  that  means  the  carbonate  not  being  soluble 
is  thrown  down.  The  salts  left  in  solution  are  the  sul- 
phates and  the  chlorides  and  the  magnesia  salts,  which 
are  the  causes  of  the  permanent  hardness  of  the  water. 
The  results,  especially  as  regards  the  magnesia  salts,  are 
approximative  only,  but  they  are  of  considerable  assis- 
tance in  arrivingat  the  potability  of  a  given  water  supply. 
If  the  permanent  hardness  shows  a  residue  of  8  or  9 
grains  per  galL  it  is  not  a  good  potable  water. 

Hard  water  may  be  softened  by  what  is  called 
Clark^s  process^  which  at  the  same  time  assists  to 
purify  it,  by  throwing  down  organic  matter  which  may 
be  in  solution  or  suspension  in  the  water  Milk  of 
lime  is  added  until  the  excess  of  CO3  in  the  lime  salt  is 
neutralised,  and  the  whole  is  precipitated  as  a  mono- 
carbonate.  It  is  a  very  easy  process,  and  can  be 
carried  out  without  entailing  any  great  expense,  even 
in  private  houses,  whilst  the  advantage  of  using 
softened  water  for  dietetic  and  washing  purposes  must 
be  manifest  to  all.  The  only  important  point  is  to  get 
an  accurate  analysis  of  the  water,  showing  how  many 
grains  of  lime  there  are  in  each  gallon,  then  find 
how  much  milk  of  lime  is  requisite  to  be  used  until 
a  sample  of  the  water  gives  a  brown  precipitate  with  a 
solution  of  nitrate  of  silver,  instead  of  the  while  pre- 
cipitate which  ordinary  hard  water  produces,  and  a 
simple  sum  will  tell  how  much  lime-water  must  be 
used  for  each  1000  gallons  of  water  to  be  softened. 

The  precipitate  soon  deposits,  and  the  clear,  super- 
natent  liquid  should  be  syphoned  off. 

The  total  hardness  of  a  water  divides  itself,  there- 
fore, into  the  temporary  or  removable,  and  the  per- 
manent or  fixed  hardness.  The  major  portion  of  the 
temporary  hardness  is  removed  by  the  softening  pro- 
cess as  well  as  by  continued  boiling. 

Phosphoric  Add  and  Phosphates, — ^The  presence  of 
these  salts  are  evidences  of  serious  contamination. 
Incinerate  the  residue  left  after  evaporation,  and  add 
a  few  drops  of  HNOj,  and  a  little  water,  then  filter. 
The  filtrate  should  then  be  mixed  with  an  equal  quan- 
tity of  solution  of  molybdate  of  ammonium.  There 
will  be  either  colour,  turbidity,  or  definite  precipita- 
tion, according  as  there  are  traces  or  more  distinct 
evidence  of  the  presence  of  H3PO4  in  the  water.  The 
presence  of  distinct  traces  of  H3PO4  is  indicative  of 
sewage  contamination* 

Oxidisable  Matter, — This  may  be  qualitatively  de- 
termined by  the  use  of  potassium  permanganate.  It  is 
a  rough-and-ready  means  by  which  bad  water  may  be 
rapidly  condemned,  but  it  does  not  follow  that  water 
which  stands  the  test  is  fit  for  use.  The  colour  of  the 
solution  is  discharged  more  or  less  rapidly  according 
to  the  quantity  of  oxidisable  matter  in  the  water,  and 
calculations  are  made  as  to  the  quantity  of  oxygen 


which  the  permanganate  provides  and  which  is  re- 
quired for  oxidation.  The  permanganate  process 
does  not  act  upon  many  substances,  such  as  starch, 
urea,  sugar,  or  gelatine,  and  is  not  in  itself  sufficient 
to  prove  a  given  water  to  be  pure. 

About  half  a  litre  of  the  water  to  be  examined 
should  be  acidulated  with  a  few  drops  of  HCl  and 
a  solution  of  permanganate  of  potass  of  such  a  strength 
that  ten  minims  should  contain  j7>\;^  of  a  grain  of 
oxygen.  So  long  as  the  colour  is  discharged  there  is 
oxidisable  matter.  As  soon  as  the  colour  produced 
by  the  addition  of  the  salt  fails  to  be  bleached  the 
limit  is  reached,  the  quantity  of  oxygen  required  is 
known  and  the  amount  of  contamination  may  be 
easily  calculated. 

Water  Filters, — Water  is  purified  on  a  large  scale 
by  the  London  and  other  water  companies  by  means 
of  large  filter-beds  made  up  of  a  series  of  layers  of 
coarse  gravel,  fine  gravel,  and  sand.  It  is  found  in 
practice  that  there  is  a  limit  as  to  quantity,  which 
filters  must  not  be  allowed  to  pass,  and  that  a  bed 
will  not  purify  more  than  700  gallons  per  square  yard 
in  the  twenty-fours  hours,  unless  the  filtration  is  fre- 
quently intermitted  so  as  to  allow  of  aeration  of  the 
filter,  and  of  the  removal  of  the  thin  deposit  of  matter 
which  is  found  upon  the  surface  of  the  sand,  if  the 
water  contains  a  perceptible  amount  of  impurity.  A 
properly  constructed  filter  will  purify  for  a  short  time 
only,  it  will  remove  matters  in  suspension  for  a  much 
longer  period,  but  it  will  not  oxidise  or  destroy  organic 
matters  in  solution  unless  the  process  is  very  frequently 
intermitted. 

The  action  of  a  filter  on  a  large  scale  can  be 
mechanical  only,  for  if  the  water  is  so  impure  as  to  be 
unfit  for  drinking  purposes  in  consequence  of  the 
organic  matter  in  solution  before  filtration,  it  will  not 
be  made  potable  by  simple  filtration  through  sand, 
unless  the  process  is  very  slowly  conducted,  and  the 
thickness  of  the  filtering  medium  many  yards  instead 
of  the  few  feet  which  is  generally  provided. 

The  best  filtering  mediums  for  small  filters  are  all 
liable  to  foul  from  continued  use,  and  should  never 
be  trusted  for  anything  more  than  temporary  purposes. 
Animal  charcoal  properly  washed  is  the  best,  but  the 
silicated  carbon  filter  is  capable  of  acting  equally 
well  with  animal  charcoal,  the  patent  carbon  filter  of 
Atkins  and  Co.,  and  other  forms  of  charcoal  filters. 
Dr.  Parkes  was  of  opinion  that  the  only  efficient  filters 
were  those  made  of  magnetic  carbide  or  animal 
charcoal,  but  filters  of  all  kinds  are  only  temporary 
means  for  purifying  water.  The  charcoal  after  use  for 
a  few  weeks  should  be  purified  by  exposure  to  the  sun 
and  air,  or  else  be  placed  in  a  furnace  until  it  has  been 
completely  heated  to  a  temperature  of  300  degrees. 
Water  which  has  been  boiled  for  some  time  is  both 
purified  and  softened,  which  action  will  be  much  more 
efficient  than  any  filter  in  removing  obnoxious  matter 
from  the  water.  It  acts  much  in  the  same  manner  as 
Clark's  process  for  softening,  that  is,  it  removes  the 
extra  atom  of  CO,  and  coagulates  any  albuminous  or- 
ganic matter  which  may  be  presen'*  Alluminous  salts 
are  used  in  Eastern  countries  for  the  same  purpose. 
Potassium  permanganate  or  Condy's  red  fluid  will 
remove  smell  from  water,  but  will  not  precipitate  the 
albumen. 

Quantity  of  Water  required  for  Domestic  Use, — ^The 
London  companies  supply  from  twenty  to  thirty-five 
gallons  per  head  per  day  for  all  purposes.      The 
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town  of  Croydon  has  thirty-five  gallons ;  some  towns 
are  content  with  twenty  gallons,  whilst  others  have 
thirty  gallons.  For  ordinary  domestic  use  twenty-five 
gallons  will  be  ample,  viz.,  ten  for  house  consumption, 
five  for  baths,  six  for  W.Cs,  and  the  rest  for  waste, 
vhich  is  more  or  less  unavoidable.  Hospitals  should 
have  not  less  than  thirty-five  to  forty  gallons  per  head, 
but  in  prisons  and  other  places  under  complete  con- 
trol of  responsible  officials  it  is  found  that  twelve 
gallons  per  head  per  day  gives  a  good  allowance. 

Kind  of  Service. — Water  from  surface- wells  is  sure 
to  be  contaminated  at  all  times  if  they  are  situated  in 
populous  districts,  whilst  that  from  deep  wells  and 
bonngs,  if  preserved  from  surface  pollution,  will 
chemically  vary  only  according  to  the  geological 
character  of  the  collecting  ground  and  the  nature  of 
the  strata  from  which  it  is  obtained 

Artesian  Wells  are  those  wells  of  greater  or  less 
depth  in  which  there  is  a  collecting  ground  at  a  higher 
level  than  the  site  of  the  well,  and  which  is  some  dis- 
tance, it  may  be  one  hundred  miles,  from  it;  the 
tntter  is  kept  down  by  a  superincumbent  impervious 
strata,  which  being  designedly  pierced,  allows  the 
water  to  ri^e  directly  to  the  surface  without  the  neces- 
sity for  pumping  power.  All  towns  of  any  size  are 
now  supplied  by  waterworks,  the  water  being  obtained 
from  mountain-streams,  rivers,  lakes,  or  artificial  col- 
lecting-grounds, and  conveyed  to  the  place  of  distri- 
bution by  iron  pipes.  Storage  works  are  necessary, 
according  to  the  requirements  of  the  situation. 

Reservoirs  may  be  open  or  covered  according  to  the 
character  of  the  neighbourhood,  but  they  must  be 
preserved  from  contamination  as  well  as  the  wells  and 
streams.  They  should  be  so  situated  as  to  command 
tbe  town  to  be  supplied,  so  that  the  water  may  run 
doirn  by  gravitation  for  the  purposes  of  distribution, 
so  as  to  avoid,  if  possible,  the  expense  of  pumping.  The 
mains  are  of  cast  iron.  They  are  generally  coated 
inside  with  pitch  to  preserve  them  from  the  corrod- 
ing action  of  gases  and  some  salts  which  are  found 
in  almost  all  waters. 

It  should  be  the  custom  to  avoid  having  dead  ends 
in  main  water-pipes ;  that  is,  there  should  be  a  cir- 
culation round  and  round  so  that  the  water  should 
never  have  the  opportunity  of  becoming  stagnant.  A 
service  is  said  to  be  constant  or  intermittent^  according 
as  to  whether  the  supply  is  drawn  direct  from  the 
main,  or  is  first  conducted  into  a  cistern.  A  constant 
service  is  much  more  likely  to  be  a  pure  service  if  the 
supply  is  pure  to  start  with,  for  intermittent  supplies 
are  much  more  liable  to  contamination,  either  by 
means  of  the  cistern  fouling,  or  in  consequence  of 
the  pipes  becoming  exhausted,  and  alio  wring  of  the 
regurgiution  of  foul  matters  into  an  exhausted 
receiver.  Service  by  means  of  cisterns  is  not  a  good 
service ;  it  is  wasteful  also,  and  the  water  is  so  liable 
to  contamination,  that  cisterns  should  not  be  tolerated 
except  in  connection  with  the  w.c.  No  w.c.  should 
be  allowed  to  draw  its  flush  of  water  direct  from  the 
main,  because  there  is  a  danger  in  the  plan  which 
cannot  always  be  averted.  It  is  the  custom  to  use  a 
so-called  water-waste  preventive  cistern  holding  two 
or  three  gallons  of  water,  and  which  is  discharged  every 
time  the  closet  is  used.  The  best  kinds  of  water-waste 
preventive  cisterns  may  be  seen  in  action  every  day 
at  the  Parkes  Museum,  74a,  Margaret  Street,  London. 
All  students  who  are  getting  up  this  subject  should 
visit  that  depot  and  see  the  machines  in  operatipn. 


and  make  themselves  acquainted  with  their  details  by 
actual  inspection.  The  Museum  is  open  daily  free  of 
charge.  All  kinds  of  fittings  connected  with  water- 
supply  are  to  be  seen  there,  the  best  way  of 
arranging  for  water-supply  to  baths,  closets,  urinals, 
and  lavatories  are  also  to  be  seen  and  should  be  person- 
ally inspected.  No  water  for  potable  purposes  should 
ever  be  drawn  from  a  w.c  cistern. 

The  house  fittings  are  generally  of  lead;  but  in 
those  towns  in  which  the  water-supply  is  very  soft 
lead  is  not  admissible.  The  bicarbonate  of  lime 
allows  the  pipes  to  become  coated  with  an  insoluble 
carbonate  of  lead  which  protects  the  metal  from 
further  action.  If  the  water  is  very  pure,  the  lead  is 
dissolved  by  it,  and  carbonate  of  lead  itself  may  be 
taken  up,  whilst  if  the  water  contains  any  quantity  of 
nitrates,  these  attack  the  lead  and  cause  much  mis- 
chief if  the  use  of  such  water  is  continued.  It  does 
not  answer  to  store  rain-water  in  lead  cisterns  for  the 
same  reasons.  Slate  makes  the  best  storing  medium; 
care  must  be  used  also  not  to  allow  of  leaden  covers 
even  when  the  water  is  hard,  as  the  heat  on  a  sum- 
mer's day  tends  to  a  good  deal  of  condensation  of 
distilled  water  upon  the  metal,  which,  having  dissolved 
some  of  the  lead,  will  drop  back  again  into  the  cistern 
and  contaminate  the  whole  supply.  Iron  fittings  are 
more  advantageous  as  being  less  liable  to  derangement 
and  rupture  in  frosty  weather.  It  is  curious  to  note  the 
great  inattention  which  is  paid  by  plumbers  to  the 
possibility  of  frost  The  pipes  which  convey  water 
into  a  house  are  generally  so  placed  that  the  water 
must  freeze  in  them  whenever  the  temperature  sinks 
for  any  time  below  the  freezing-point.  Water-pipes 
should  always  be  protected  from  the  effect  of  cold, 
and  an  arrangement  should  be  made  by  which  they 
may  be  emptied  in  frosty  weather,  so  as  to  obviate  this 
risk,  and  then  the  mischief  which  follows  upon  a 
thaw  may  be  altogether  prevented. 

(To  be  continued,) 


(  What  to  teach ^  and  how  to  teach  it,) 

BY   RICHARD   BALCHIN. 

The  facts,  and  the  methods  of  presenting  them,  for  the 
lessons  included  in  Chapters  V.  to  XIV.  are  given  with 
sufficient  fulness  in  the  *  Science  Reader '  for  Standard 
IV. 

I  now  pass  on  to  the  series  of  lessons  in  connection 
with  Chapters  XV.  to  XVII.  These  deal  with  the 
classification  of  the  sub  kingdom,  'vertebrata '  or  back- 
bone animals.  It  has  always  appeared  to  me  that  the 
subject  of  Natural  History  or  rather  *  zoology '  has 
been  very  imperfectly  treated  in  our  schools.  It  is 
true,  we  have  a  plentiful  stock  of  pictures  and  illustra- 
tions ;  and  lessons  on  *  animals '  are  common  enough, 
especially  in  the  lower  standards.  But  these  lessons 
have  invariably  taken  the  form  of  anecdotal  descrip- 
tions of  the  appearances,  habits,  and  uses,  of  certain 
members  of  the  animal  kingdom.  Moreover,  in  the 
case  of  such  lessons,  I  have  never  been  able  to  detect 
a  pUn  or  system.  One  day  we  have  a  lesson  on  the 
*  elephant,'  then  on  the  *  salmon,'  followed  by  one  on 
the  'eagle,'  and  so  on ;  and  this  is  the  case,  not  with  the 
lower  standards  only,  bi;t  al^o  with  the  upper  ones.   Wc 
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never  get  to  what  I  may  call  the  'biology '  of  the  subject. 
We  never  touch  the  science  oi  animal  life.  And  yet  we 
live  in  the  days  of  a  Darwin  and  a  Huxley.  '  What  is  a 
fish?'  'In  what  respects  does  a  bird  differ  from  a 
bat  ?'  are  questions  which  could  not  be  answered  by 
one  in  a  hundred  of  the  boys  in  even  our  upper 
standards — boys  who  probably  find  their  class-room 
walls  adorned  with  very  beautiful  pictures  of  these  and 
other  creatures. 

In  the  series  of  simple  lessons  I  am  now  about  to 
describe,  this  defect  is  sought  to  be  remedied.  I  am 
of  course  perfectly  aware  that  we  cannot  conveniently 
include  in  our  lessons  the  very  foundation  of  all  bio- 
logical knowledge;  I  mean  dissections  and  micro- 
scopic work  in  connection  with  cells,  vessels,  tissues, 
etc 

What  I  think  may  be  done  in  Standards  IV.  and 
upwards  is  as  follows : — 

First,  to  mike  as  dear  as  possible  the  distinction 
between  the  vertebrata  and  invertebrata. 

Second,  to  begin  with  the  vertebrata,  as  being  the 
easier  of  treatment  and  more  within  readi,  and  explain 
the  basis  of  our  classification  of  this  sub-kingdom. 

Third,  to  classify  the  vertebrata  into  {a)  fish,  {h) 
amphibians,  {c)  reptiles,  {d)  birds,  {e)  mammals. 

Fourth,  leaving  out  of  consideration  the  skeleton, 
to  take  the  organs  engaged  in  respiration  and  circula- 
tion, the  skin  and  its  covering,  the  mode  of  bringing 
forth  the  young,  and  to  show  in  an  elementary  fashion 
the  gradual  advance  in  structure  of  such  organs,  from 
the  lowest  fish  (the  lancelet),  to  the  highest  mammal 
(man). 

Fifth,  to  show  that  the  five  classes  of  vertebrates 
have  appeared  one  after  the  other,  in  successive  gec^- 
logical  periods.  I  mean  that  there  first  of  all  came 
upon  the  scene  '  fish.'  That  is  to  say,  there  wets  a 
time  (the  silurian  age)  when  fishes  were  the  only 
vertebrate  animals  tenanting  the  globe.  On  the  dry 
land  there  were  as  yet  no  members  of  this  sub-kingdom. 
Afterwards  (the  beginning  of  the  carboniferous  age) 
amphibians  put  in  an  appearance.  They  came  up  out 
of  the  waters.  At  this  time,  fish  and  amphibians  were 
the  only  vertebrates  terrestrial.  Then  there  followed 
(in  the  Permian  age)  reptiles;  these  probably  had 
dominion  over  all  the  others.  We  reach  birds,  in  the 
next  age ;  and,  lastly  (in  the  new  red  sandstone),  we  can 
just  detect  the  dawn  of  mammalian  life.  Of  these,  the 
first  to  appear  are  among  the  lowest  in  the  class — 
opossum-like  creatures ;  and  the  last  to  appear  is  that 
most  highly  organised  mammal,  man  himself. 

At  this  point  in  my  article,  the  reader  will  probably 
throw  down  the  book  and  cry,  *  Impossible ! '  *  Can't 
be  done  ! '  *  Flat  evolution  ! ' 

Now  it  can  be  done,  because  I  have  done  it.  And 
as  for  evolution,  I  never  so  much  as  mention  the 
word  to  fourth-standard  boys.  What  I  certainly  doy 
with  respect  to  this  great  law,  is  to  lay  before  the 
scholars  a  series  of  facts  which  shall  prepare  theu- 
minds  to  grasp  and  accept  this  wonderful  discovery 
respecting  life-progress. 

It  is  to  me  quite  delightful  to  watch  the  attentive 
and  sparkling  eyes  of  some  of  the  boys.  These 
youngsters  are  greedily  devouring — if  I  may  so  speak 
— the  facts,  which  are  to  them  all  so  novel.  A  few 
days  ago,  in  one  of  my  lessons,  I  was  just  glancing  at 
the  heart-development  as  it  is  exhibited  in  the  five 
classes  of  the  vertebrata.  Of  course  this  was  done  in 
a  very  elementary  fashion.     In  the  lowest  fish — the 


lancelet — there  is  a  series  of  pulsatory  swellings  of 
the  main  blood-vessel ;  each  swelling  answering  to  a 
heart  of  one  chamber.  I  illustrated  its  action  by 
alternately  squeezing  and  relaxing  a  piece  of  india- 
rubber  tube,  and  so  propelling  water  along,  it  In  the 
vast  majority  of  fishes  the  heart  is  of  two  chambers ; 
I  described  them  and  their  action.  In  the  amphibians 
{cg^  2l  firog)  the  heart  is  first  two-chambered,  Uke  a 
fish ;  afterwards  threeH:hambered,  like  a  reptile.  In 
the  lower  forms  of  reptilian  life  the  heart  is  of  three 
chambers,  but  with  a  sort  of  incipient  division  appear- 
ing in  the  one  ventricle ;  and  this  division  is,  in  the 
highest  of  the  reptiles,  quite  complete;  and  their 
heart  is  four-chambered,  like  that  of  birds  and  mam- 
mals. The  boys  were  quite  able  to  follow  me  as  I 
drew  roughly  on  the  blackboard,  diagrams  of  these 
progressively-organised  means  of  circulation.  Surely 
this  definite,  scientific  teaching,  although,  I  admit,  it 
was  of  necessity  almost  painfdly  elementary,  is  yet 
worth  all  your  anecdotes  and  legends  about  animals. 
The  following  are  outlines  of  lessons  in  this  series, 
which,  perhaps,  it  would  be  as  well  if  I  numbered 
separately  from  the  others  in  the  course  for  Standard 
IV. 

Lesson  I. 

Vertebrata  and  Invertebrata. 

Some  animals  wUh  backbones;  fish,  snake,  dog, 
etc.  Some  animals  without  backbones ;  worm,  oyster, 
etc  Show  backbone  or  part  of  one,  of  fish  or  rabbit ; 
not  one  piece,  several  pieces.  String  together  a 
number  of  empty  reels  (cotton  reels)  as  an  illustration; 
or,  better  still,  get  the  boys  to  bring  a  number  of  india- 
rubber  rings,  such  as  are  found  in  the  necks  of  a 
certain  kind  of  lemonade  bottles :  glue  the  reels  to- 
gether with  the  indiarubber  rings  between  :  this  gives 
a  flexible  column.  The  reels  represent  the  vertebrae, 
and  the  rings  the  vertebral  cartilage.  {Note. — One  of 
the  boys,  seeing  his  teacher  construct  such  an  illustra- 
tion of  the  backbone,  made  one  himself  at  home ;  but 
added  something  which  I  thought  very  ingenious.  He 
passed  a  length  of  worsted  from  a  ball  of  worsted 
down  through  the  holes  of  the  reels,  leaving  the  re- 
maining unrolled  portion  of  the  ball  at  the  top  of  the 
column.  The  worsted,  passing  down  the  channels  of 
the  reels,  represented  the  spinal  cord,  and  the  ball  in 
connection  with  it,  the  brain.  The  only  defective 
part  of  the  boy's  illustration  was  that  the  neural  canal 
would  appear  to  pass  through  the  centrum  of  each 
vertebra,  which,  of  course,  it  does  not.) 

Each  piece  of  the  backbone  is  a  vertebra,  hence  the 
whole  is  called  the  vertebral  columiL  All  animals 
with  such  a  bone  are  vertebrate  animals.  '  In '  means 
'not'  All  animals  without  such  are  invertebrate 
animals.  Describe  more  fully  this  vertebral  column 
and  ifs  appendages,  as  figured  on  page  56  of  Science 
Reader  for  Standard  III. 

Lesson  II. 

Classification  of  Sub-Kingdom  *  Vertebrata.* 
Recapitulate  the  ideas  respecting  classification  in 
general  as  given  in  the  '  Reader '  for  Standard  III. 
Lead  up  to  just  such  a  classification  of  vertebrate 
animals  as  I  have  found  generally  suggests  itself  to 
boys.  Namely: — (i)  animals  that  fly;  (2)  animals 
that  have  to  keep  to  the  ground;  (3)  animals  that 
swim.  In  other  words,  birds^  beasts^  and  fishes.  Show, 
by  a  string  of  questions,  the  defects  of  such  a  classi- 
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ficadon.    Thus : — Where  should  we  place  the  emu  ? 

It  canoot  fly,  and  yet  is  a  bird.  Or  the  bat  ?  It  can 
fiy,  and  yet  is  not  a  bird.  Or  the  whale  ?  It  lives  in 
the  water,  and  yet  is  not  a  fish.  So^lead  to  the  con- 
clusion that  to  take  the  habits  of  the  animals  as  the 
basis  of  our  classification  is  not  satisfactory.  Now 
show  the  school-picture  (Murb/s  set)  of  the  organs  of 
the  human  body,  and  of  a  fish.  Explain  *  organ ' ; 
and  describe  briefly  the  functions  of  the  heart  and 
lungs.  Compare  lungs  with  gills.  Lead  up  to  the 
conclusion  that  a  better  basis  for  our  classification 
than  the  '  habits '  of  animals  would  be  the  build  or 
structure  of  the  chief  organs  :  in  short,  '  organization.' 
Taking  the  latter  as  the  basis,  we  divide  the  vertebrata 
into  five  classes: — (i)  Mammals;  (2)  Biids;  (3) 
Reptiles;  (4)  Amphibians;  (5)  Fishes.  Show — in 
a  very  general  way  at  present — the  manner  in  which 
the  animals  in  these  classes  differ  with  respect  to  (ist) 
the  circulation ;  (and)  the  respiration ;  (3rd)  the  skin 
covering;  (4th)  the  manner  of  birth. 

N9t€. — I  generally  find  it  necessary  to  devote  two 
lessons  to  tiliis  subject,  which,  I  may  add,  is  an 
extreinely  interestbg  one  to  boys,  although,  at  first 
sight,  it  may  not  appear  to  be  so. 

{To  be  continued.) 


Article  ic6  (3). 

$Peni  (Srant  in  ^tdwxt  Sr^ovls. 

BY  MRS.   MORTIMER, 

Lecturer  om  Kinder-garten  at  the  Home  and  Colomat  Troining 

College^  London. 

Section  IL — Phenomena  of  Nature. 

LESSON— THE  SNOW. 

Now,  children,  we  have  had  a  talk  about  rain,  and  you 
can  tell  me  which  time  of  the  year  we  like  rain.  In  the 
summer-time.  When  else  do  we  have  rain  ?  All  the  year 
nHmd.  Yes,  it  rains  both  in  warm  and  cold  weaUier. 
There  is  something  else  that  falls  from  the  clouds  besides 
rain,  and  it  (»ly  faUs  in  cold  weather.  Can  you  tell  me  what 
it  is  ?  It  is  snow.  Well,  I  want  you  to  tdl  me  all  about  the 
snow.  It  is  white  and  soft.  Yes,  and  does  it  come  down 
like  the  rain  ?  No,  the  snow  does  not  fall  at  once.  What 
do  you  mean  ?  The  pieces  of  snow  seem  to  fly  about  after 
one  another  and  then  fall  What  do  we  call  the  pieces  of 
snow  ?  Flakes.  Yes,  look  now  at  the  flakes  of  tne  snow 
-^ey  seem  to  be  chasing  one  another.  How  does  the 
snow  look  when  it  is  on  the  ground  ?  Very  pretty,  and  on 
the  trees  it  looks  prettier  stilL  Yes,  when  it  has  been 
snowing  all  the  tlungs  are  white,  and  if  the  sun  shines 
through  the  trees  you  will  see  the  pretty  glitter  on  all  the 
brandies.  Do  you  like  to  go  out  when  it  has  been  snow- 
ing? Why?  To  play  with  it.  What  do  you  do?  Make 
snowballs  and  throw  them  about.  What  do  the  big  boys 
do  ?  Sometimes  they  make  snow  men,  and  sometimes 
they  roll  a  large  ball  over  and  over  until  it  is  so  lai^e  that 
they  cannot  move  it.  How  does  it  make  your  hands  feel  ? 
At  first  very  cold.  Yes,  but  if  you  run  about  you  soon  get 
warm.  What  ought  you  to  do  after  you  have  been  out 
in  the  snow?  If  you  look  at  your  boots  what  do  you  see  ? 
Yes,  they  are  wet  and  this  wet  goes  through  your  boots  to 
your  feet,  and  if  your  feet  are  wet  what^generaJly  happens  ? 
We  catch  cold.  Yes,  unless  you  take  your  boots  and 
socks  off  and  rub  your  feet  well. 

Some  little  boys  and  girls  do  not  like  feeling  so  cold, 
so  they  bring  the  snow  to  the  fire.  What  happens  then  ? 
The  snow  melts.  What  do  you  mean  by  that?  The 
snow  turns  into  water.  What  makes  the  snow  melt? 
The  fire.  You  see  then,  if  you  want  to  plav  with  the 
now  yoq  must  not  mind  going  out  in  the  cold*    And  if 


you  put  your  thick  coats  and  scarves  on  and  run  about 
you  will  get  wamu  Sometimes  after  it  has  been  snowing 
the  weather  keeps  very  cold,  and  then  what  happens  to 
the  snow  on  the  ground  ?  It  gets  very  hard,  and  we  can 
walk  on  it  without  sinking  into  it.  What  happens  to  you 
then  ?  We  sometimes  fall  down.  How  is  that  ?  The 
snow  is  slippery  like  ice.  What  do  die  big  boys  do? 
They  run  along  and  slide  over  the  snow.  'Die  teacher 
might  here  show  a  piaure  of  a  sleigh,  and  describe  what 
fun  the  boys  have  in  very  cold  countries,  and  how  the 
snow  helps  the  people  to  get  about  from  place  to  place. 

Sometimes  when  it  has  been  snowing  sul  day  you  go  to 
bed  and  think  you  will  have  such  fun  in  the  morning  with 
the  snow — then  when  you  get  up  and  look  out  of  the 
window  you  see  the  sun  shimng  but  no  snow.  How  is 
that?  Where  has  it  gone?  It  has  thawed.  What  do  you 
mean  by  that  ?  How  does  the  snow  look  when  it  thaws  ? 
It  looks  very  dirty  and  makes  the  roads  very  muddy.  Who 
clears  away  the  curty  snow  ?  Yes.  you  see  men  and  boys 
with  brooms  and  shovels.  They  knock  at  the  doors  and 
ask  the  people  inside  if  they  want  thdr  paths  cleaned. 
What  must  you  give  these  men  or  boys  ?  Some  money. 
If  the  snow  has  been  on  the  ground  some  time  and  been 
walked  on  it  is  very  hard  to  clear  away,  but  if  it  has  only 
just  fallen  it  is  easily  swept  away. 

How  can  we  tell  when  we  are  eoing  to  have  a  snow- 
storm ?  The  douds  are  very  thick  and  dull  and  it  feels 
very  cold.  What  do  we  generally  get  firom  the  douds  ? 
Rain.  Yes,  but  sometimes  when  it  is  very  cold^  before  the 
douds  turn  into  rain,  they  become  frozen  and  m  this  way 
the  snow  is  formed.  You  will  have  to  learn  more  about 
this  when  you  are  older.  You  have  never  thought  that  the 
snow  is  very  useful,  have  you  ?  Well,  when  the  snow  falls 
it  keeps  the  groimd  warm,  and  the  plants  that  are  in  the 
ground  are  then  able  to  stand  the  hard  frost  If  the  plants 
were  frozen  they  would  die.  Then  when  the  snow  melts 
the  water  goes  into  the  ground,  and  this  gives  the  plants 
food,  and  makes  the  ground  better  for  the  flowers,  etc.,  that 
grow  in  the  warm  weather. 

Section  tIL— Common  Employments. 
LESSON— THE  POSTMAN. 

Now,  children,  we  are  going  to  talk  about  the  post- 
man. Who  is  the  postman?  The  man  who  brings  us 
letters.  How  do  you  know  a  postman  ?  By  his  dress. 
Tell  me  what  kind  of  dothes  he  wears.  He  has  dark- 
blue  cloth  dothes  with  a  little  red  on  them.  Where  is 
the  red  ?  His  trousers  have  a  red  stripe  on  the  outside. 
Then  he  has  some  on  his  coat-collar  and  also  on  his  coat- 
cuffs.  What  about  his  hat?  He  wears  a  peaked  cap, 
and  this  abo  has  some  red  on  it.  Have  you  not  seen 
something  else  on  his  cap  ?  Yes,  there  are  some  letters 
and  figures.  Who  can  tell  me  what  letters  are  on  the 
postman's  cap  ?  He  has  G.P.O.  on  it  I  do  not  expect 
you  know  why  the  postman  has  these  letters  on  his  cap, 
so  I  will  tell  you.  There  is  a  very  large  post-office  called 
the  General  Post  Office,  which  is  the  largest  in  England. 
He  has  these  letters  to  show  that  he  belongs  to  the  Gene- 
ral Post  Office.  Then  the  postman  has  letters  on  his 
coat-coUar.  Have  you  ever  noticed  any?  Sometimes 
you  will  see  N.,  sometimes  S.,  sometimes  £.,  and  W,,  and 
a  few  others.  Who  can  tell  me  what  these  letters  mean  ? 
That  is  quite  right,  N.  stands  for  North,  S.  for  South,  £. 
for  East,  and  W.  for  West.  The  postman  who  has  N.  on 
his  collar  takes  the  letters  to  the  north  of  London,  the 
one  that  has  S.  has  to  go  to  the  south  of  London,  etc. 

London  is  divided  into  ten  parts,  and  there  are  different 
postmen  for  each  part  Now  tell  me  how  many  different 
sets  of  postmen  there  are  ?  Ten.  How  many  letters  did 
we  say?  Four.  What  were  they?  North,  South,  East, 
and  West  Yes;  then  how  many  more  do  you  want? 
Six.  We  wiU  write  the  letters  on  the  slate,  and  another 
day  you  must  try  to  learn  all  about  them.  The  letters  are 
N.E.,  S.E.,  N.W.,  S.W.,  W.C,  and  E.C. 

What  does  a  postman  carry  with  him?  A  bag.  What 
does  he  put  in  the  bag  ?   The  letters,  and  he  generally 
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has  one  packet  in  his  hand.  What  does  he  do  with  them? 
He  leaves  them  at  the  different  houses.  How  do  you 
know  when  the  postman  comes  to  your  house  ?  He  gives 
a  postman's  knock.  Show  me  how  the  postman  knocks  ? 
Yes  ;  it  is  quite  different  to  any  other  knock.  What  kind 
of  knock  do  you  call  it  ?  A  sharp  double  one.  How 
does  the  postman  walk  along?  Very  quickly.  Whv? 
Because  he  has  a  great  many  letters  to  leave,  and  he 
must  make  haste,  for  we  do  not  like  our  letters  to  be  late. 
Has  the  postman  any  other  work  to  do  besides  going  out 
with  the  letters?  What  is  it?  He  goes  to  the  letter- 
boxes to  collect  the  letters.  Where  axe  the  letter-boxes  ? 
In  the  streets.  What  are  they  like?  Large  red  round 
posts,  with  a  hole  near  the  top  to  put  the  letters  in.  How 
does  the  postman  get  them  out  ?  He  opens  a  large  door, 
and  then  they  fall  into  his  bag.  Does  the  postman  get 
the  letters  from  any  other  place  ?  Yes ;  sometimes  Uie 
postman  goes  to  the  post-offices.  Where  are  the^  ?  At 
different  shops.  What  kind  of  shops?  Stationers', 
pocers*,  and  tobacconists'.  Yes;  then  there  are  the 
large  post-offices  that  are  only  used  for  post-offices. 
There  is  one  of  these  large  post-offices  in  each  district  in 
London.  How  many  districts  did  we  find  out  ?  Then 
there  are  tea  District  post-offices,  besides  that  very  large 
one  I  told  you  about.  What  is  that  called  ?  The  Gene- 
ral Post  Office.  Now,  you  said  the  postman  collects  the 
letters.  What  does  he  do  with  them  ?  He  takes  them  to 
the  district  office,  and  there  the  letters  have  to  be  sorted. 
What  do  I  mean  by  sorted  ?  Yes,  that  is  right ;  a  great 
many  people  put  their  letters  into  the  post,  arid  they  are 
sent  to  different  places.  Now,  the  postman  could  not 
take  them  all  to  their  right  places.  Why  not  ?  Because 
he  would  be  too  long,  and  he  would  be  tired.  So  the 
letters  are  sorted.  All  the  letters  for  London  in  one 
place ;  those  for  different  parts  of  the  country  in  others, 
and  so  on.  Those  for  London  are  sorted  for  each  dis- 
trict, and  the  postman  has  the  letters  for  a  few  streets 
only  given  to  him.  Before  they  leave  the  office  they  are 
marked  so  as  to  show  they  have  been  through  the  postr 
office.  The  countrv  letters  are  packed  in  sacks,  and  carts 
take  them  away.  Who  has  seen  the  post-office  carts  ? 
What  colour  are  they  ?  Do  you  know  what  we  call  them  ? 
We  say  they  are  mail  carts.  Where  do  you  think  the 
mail  carts  take  the  letters  ?  To  the  railway  station.  Yes; 
and  they  are  taken  into  the  country  by  the  train.  Some 
of  these  trains  are  called  mail  trains,  and  there  is  a  sepa- 
rate carriage  for  the  letters.  If  you  were  to  peep  into  one 
of  these  carriages  you  would  see  the  postmen  sorting  the 
letters.  When  they  come  to  the  stations  they  leave  the 
letters  for  that  part  of  the  country,  and  then  get  the  next 
packet  ready ;  so  you  see  these  men  are  very  busy.  Do 
you  know  how  they  fasten  the  bags  ?  Yes ;  with  a  piece 
of  string.  They  also  put  some  sealing  wax  on  them  and 
then  stamp  them. 

Do  you  know  who  is  the  postman*s  master  ?  That  is 
right ;  he  is  one  of  the  Queen's  servants.  I  dare  say  you 
have  seen  something  written  on  the  letter-carts.  WTiat 
was  it  ?  Two  letters, '  V.  R.'  Yes ;  and  two  words,  *  Royal 
Mail.'  These  letters  and  words  all  show  that  they  belong 
to  the  Queen. 

Now  I  want  you  to  tell  me  what  kind  of  man  the  post- 
man ought  to  be.  He  must  be  quick.  Why  ?  What 
else  ?  What  must  he  do  before  he  takes  a  letter  to  a 
house  ?  He  must  read  the  outside.  Yes ;  we  say  he 
must  read  the  address.  Then  if  the  people  have  moved 
away,  he  has  to  writt  something  on  the  envelope.  Do 
you  know  what  he  would  write?  He  writes,  *  Not 
known/  or  *  Moved  away.'  Then  you  see  a  postman 
muse  be  able  to  read  and  write.  The  postman  has  many 
letters  to  carry,  and  sometimes  there  are  other  things  in 
the  letters.  Tell  me  something  we  send  in  letters. 
Money,  pictures,  etc.  What  kind  of  man  must  the  post- 
man be  to  have  charge  of  these  things?  He  must  be 
honest.  Yes  ;  we  have  to  trust  him  very  much,  but  then 
we  all  must  be  honest.  Cannot  you  think  of  anything 
else  ?    He  must  be  clean  and  very  careful 

There  are  a  few  ways  in  which  we  can  help  the  post- 
nun.    Can  you  lell  me  any?    What  should  we  do  when 


we  hear  the  postman's  knock.  Run  quickly  to  the  door 
so  that  the  man  does  not  have  to  wait.  Then  you  told 
me  that  he  has  to  read  the  addresses  on  the  envelope,  so 
what  should  we  do  to  help  the  postman?  Write  very 
plainly,  and  be  very  careful  to  put  the  right  name  of  the 
street  and  the  number  of  the  house.  Sometimes  the 
house  has  a  name  instead  of  a  number,  and  we  must  be 
sure  to  put  the  right  name  on  the  letter.  How  does  the 
postman  manage  to  read  the  addresses  at  night  ?  He  has 
a  lantern.  Yes ;  and  this  also  helps  him  to  see  the 
numbers  of  the  houses. 

Section  IIL — Scenes  of  Common  Ufi. 

LESSON— THE  RAILWAY  STATION. 

Apparatus  :  Picture  of  station,  model  showing  railway 
and  station  with  engine  and  carriages:  a  few 
tickets. 

What  part  of  the  year  do  you  have  the  longest  holidays  ? 
What  do  you  do  in  your  holidays  ?  Some  of  you  play  in 
the  parks  and  in  your  gardens  and  some  go  into  the 
country.  Now  I  want  those  of  you  who  went  into  the 
country  for  the  last  holidays  to  answer  me  and  tell  all 
the  other  little  boys  and  girls  about  what  they  saw.  How 
did  you  get  into  the  country  ?  Yes,  you  had  to  go  in  a 
train,  and  the  train  runs  along  the  railroad.  Can  any  of 
you  tell  me  how  the  railroad  is  made  ?  Of  what  is  it 
made?  Of  long  pieces  of  iron.  Yes,  these  pieces  of  iron 
or  steel  are  call^  rails.  Teacher  showing  the  model 
would  direct  the  children's  attention  to  the  wav  the  rails 
are  laid  on  the  long  thick  pieces  of  wood,  and  if  a  good 
model  is  being  shown  the  shape  of  the '  chair '  should  be 
pointed  out  and  the^way  the  chairs  are  fastened  to  the 
*  sleepers '  should  also  be  shown  to  the  children.  The 
rows  of  rails  are  called  lines.  How  many  lines  of  rails 
do  you  see  ?  Four  lines.  How  many  does  the  train  ran 
on  r  Two  lines.  For  what  are  the  other  two  ?  For  the 
trains  running  the  other  way.  Yes,  it  would  not  do  for 
them  to  run  on  the  same  lines.  Can  you  tell  me  what 
would  happen  if  they  were  to  run  on  the  same  lines? 
The  trains  would  meet  together.  The  teacher  might 
here  ^ude  to  accidents  caused  in  this  way.  Where  else 
do  you  see  lines  of  rails  ?  In  the  streets.  What  do  you 
call  them  ?  Tramways.  Do  the  engines  go  on  them  ? 
No,  the  trams  are  pulled  along  by  horses.  The  teacher 
might  here  show  the  advantage  of  engines  to  horses  and 
also  the  danger  of  using  them  in  the  streets. 

You  have  told  me  all  about  the  raihroad,  and  now  I 
want  you  to  tell  me  about  the  train.  What  is  the  first 
part  of  the  train  called?  The  engine.  What  does  this 
do?  It  pulls  the  carriages  along.  Now  look  at  the 
engine  (picture  or  model  to  be  shown) ;  tell  me  some  of 
the  parts  of  it.  The  chinmey,  the  boiler,  the  tender,  the 
large  fire.  Yes,  you  see  there  is  smoke  coming  out  of  the 
chimney.  What  comes  out  of  the  boiler  ?  You  do  not 
know  ;  well,  when  the  kettle  boils  what  comes  out  of  the 
spout  ?  Steam.  Well,  that  is  what  comes  out  of  the 
boiler,  and  it  is  the  steam  that  makes  the  engine  pull  the 
train  along.  What  can  you  see  in  the  tender  ?  The  coals. 
For  what  are  they  used?  To  make  the  large  fire  boil 
the  water.  What  do  we  call  these  lai]ge  fires  ?  Furnaces. 
How  many  men  are  there  on  the  engine  ?  Two.  What 
would  ybu  say  of  them?  They  look  dirty.  What  makes 
them  dirty  ?  What  work  do  they  have  to  do  ?  Yes,  one  of 
them  is  called  [the  engine-driver,  and  the  other  one  is 
called  the  fireman  or  stoker.  What  has  he  to  do? 
He  has  to  keep  up  the  fire.  What  would  happen  if  the 
fire  were  to  go  out  ?  The  water  would  stop  boilingythen 
there  would  be  no  steam,  and  then  the  train  would  stop. 
You  see  therefore  that  the  fireman  has  to  be  very  careful 
to  keep  up  a  good  fire.  Then  he  has  to  help  the  engine- 
(hriver  to  clean  and  oil  the  engine.  If  you  were  often  to 
see  an  engine  you  would  see  the  man  with  his  large  oil- 
can oiling  the  different  parts.  You  must  learn  more 
about  the  engine  another  time. 

What  did  you  tell  me  comes  after  the  engine  ?    The 
carriages.    How  are  they  joiQ^  to  it?    By  thick fhains* 
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Now  look  and  tell  me  if  all  the  carriages  are  alike.  No. 
Some  aie  very  much  nicer  than  others.  What  do  we  call 
those  very  nice  ones  ?  First  class.  How  many  other  kinds 
art  there?  Generally  two  others.  We  say  there  are  first, 
second,  and  thiid  class  carriages.  Which  do  you  ride  in  ? 
Why  do  you  not  ride  in  the  first  class  ?  Now,  quite  at  the 
end  of  the  train  tittie  is  a  carriage  into  which  you  are  not 
allowed  to  go.  Do  you  know  the  use  of  this  ?  Yes,  it  is 
forthc  guard.  Who  is  the  guard?  What  does  he  have 
to  do?  He  is  in  chaxge  of  the  train.  He  has  to  see 
thatall  is  right  Very  often  there  axe  twoguards  ioeach 
train.  Do  they  both  go  into  the  same  carriage?  No, 
one  is  at  the  end  of  the  train  and  the  other  is  in  front 
next  to  the  engine.  Do  you  know  what  the  guard's 
carriage  isk called?  Yes,  the  brake.  If  you  were  in  the 
brake  with  the  guard  you  would  see  that  he  turns  a  wheel 
just  before  the  train  comes  to  the  station.  This  wheel  is 
joined  by  a  chain  to  pieces  of  thick  wood  near  the  wheds 
of  the  carriages.  These  pieces  of  wood  then  stop  the 
carriage-wheels  firom  turning  round  and  this  helps  to  stop 
the  train.  Yon  would  also  see  large  windows  at  the  back 
and  sometimes  at  the  top  of  the  brake.  The  guards  look 
out  of  these  windows  to  see  if  all  is  right 

We  have  been  speaking  about  the  train,  and  now  I 
want  you  to  tell  me  what  we  have  to  do  if  we  want  to  go 
in  the  train.    If  you  were  going  to  the  train  to  what  place 
would  you  go  ?    To  the  railway  station.    Yes  ;  and  when 
you  get  to  Uie  station  what  do  you  have  to  get  ?    A  ticket 
Where  do  you  get  that  ?    At  the  ticket-office.    Yes,  you 
go  to  the  little  window  and  look  through.  You  see  ^  man 
inside,  and  he  gives  you  the  ticket    What  do  you  give 
the  man  ?    Some  money.    Why  do  we  have  to  give  him 
money?    To  pay  for  our  ride.    Why  docs  he  give  you  the 
ticket  ?  To  show  that  we  have  paid  for  the  ride.  If  you  look 
into  the  office  you  will  see  a  large  number  of  shelves  and 
piles  of  tickets.    Did  you  notice  what  the  man  did  to  the 
ticket  before  he  gave  it  to  you?    Yes,  he  put  it  in  a 
machine.     This  little  machine  prints  the  date  of  the 
month  upon  it    Mary  says  the  man  cut  the  ticket  with 
the  scissors.    Why  did  the  man  do  that  ?    Because  she 
is  a  child.    Yes  ;  children  only  have  to  pay  half  as  much 
as  men  and  women,  and  so  they  have  half-tickets.  What 
We  we  to  do  next  ?    Go  on  to  the  platform.    Yes,  but 
before  you  go  on  to  the  platform  we  have  to  show  our 
tickets  to  a  man.    What  does  he  do  to  them?    Why? 
To  show  that  he  has  seen  them.    What  did  he  use  to  clip 
the  tickets  ?  A  pair  of  pincers.  They  are  something  like 
pincers.    What  do  we  do  next  ?    Does  the  train  come  on 
the  platform  ?    Where  then  ?    By  the  side.    On  which 
part  of  the  platform  ought  we  to  stand  ?    On  the  part  far- 
thest away  from  the  train.    Why  ?    What  do  you  see  on 
the  platform  ?    There  are  some  seats.    Why  are  they 
here  ?    For  people  to  sit  down  while  they  are  waiting  for 
the  train.    What  else  do  you  see  ?    Sometimes  there  is 
a  bookstall.     Why  do  they  have  bookstalls  on  the  plat- 
forms ?  For  the  people  to  buy  books  and  papers  to  read  in 
the  train.    Sometimes  there   is    a  refreshment   room. 
What  is  the  use  of  this  ?    Can  you  tell  me  anything  else 
you  see  on  the  platform  ?    Well,  what  do  you  call  these 
men?     They  are  called  porters.    What  have  they  to 
do?    They  open  and  shut  the  carriage  doors,  and  answer 
any  questions  that  they  are  asked  about  the  trains  ;  they 
carry  the  luggage,  and  they  have   to  keep   the  station 
clean.    How  can  you  tell  the  porters  ?    By  the  clothes 
they  wear.    Do  the  porters  always   stop   on  the  plat- 
form ?    No  ;  sometimes  you  cannot  see  one.    Where  are 
they  ?    They  go  into  a  room  on  the  platfonn.    May  you 
go  there  ?    No.    Are  there  any  rooms  that  you  may  go 
m?  Yes.  What  are  they  called?  Waiting-rooms.  When 
must  the  porters  be  on  the  platform  ?    When  the  train 
comes  in.    What  do  you  do  then  ?    Wait  until  the  train 
has  quite  stopped,  and  Uien  get  into  the  carriage.    What 
happens  then  ?    The  porter  shuts  the  door.    When  does 
the  train  start  ?    Yes,  you  hear  a  whistle.    Who  blows 
it?   The  guard.    The  engine  driver,  when  he  hears  it, 
lets  off  the  steam  whistle,  and  turns  on  the  steam,  and 
off  goes  the  train.    Where  does  it  stop  ?    At  the  next 
station.   When  it  gets  to  your  Ration  what  do  you  do  ? 


Sit  stiU  until  the  train  stops,  and  then  we  get  out  on  to 
the  platform.  What  do  you  do  before  you  leave  the 
station  t  Give  the  ticket  to  one  of  the  porters  who  is  caUed 
the  ticket-collector.  ^.-^^^ 

l^ote  /.—The  station-master  has  not  been  mentioned. 
The  teacher  might  teU  the  children  that  at  every  station 
there  is  a  head  man,  called  the  station-master,  who  has 
to  see  that  the  porters  do  their  work,  that  the  trains  start 

at  the  right  time,  etc  .  ^i«,^ct 

NoU  IL-'Tht  signalman  and  his  work  would  almost 

form  the  subject  of  a  separate  lesson. 

(To  be  continued*) 
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Chapter  IX.— DIET. 

The  four  chief  elements  entering  into  the  compost 
tion  of  the  body  are  carbon,  hydrogen,  oxygen,  and 
nitrogen.  In  addition  to  these  there  is  present  a 
smaller  amount  of  sulphur  and  phosphorus,  and  of 
certain  salts.  These  elements  are  constantly  being 
oxidised  in  the  system,  and  subsequently  ehmmated 
from  it  To  compensate  for  this  continuous  loss,  a 
corresponding  replacement  is  required.  If  the  elements 
could  be  taken  as  such,  the  question  of  diet  would  be 
very  simple.  Nitrogen  and  oxygen  are  present  m 
abundance  in  the  air  and  charcoal  is  easily  obtained, 
while  water  consists  of  hydrogen  and  oxygen  combined. 
But  animals  possess  no  power  of  elaborating  from 
elements  or  inorganic  compounds,  the  more  complex 
organic  bodies  of  which  their  tissues  consist.  The 
only  element  which  is  taken  as  such  is  oxygen,  and 
this  through  the  lungs,  and  not  the  alimentary  canal. 
With  the  exception  of  salt,  all  other  foods  require  to 
be  organic  in  character.  In  thU  respect  animals  differ 
remarkably  from  plants,  which  elaborate  complex  or- 
ganic substances  from  carbonic  acid,  ammonia,  and 
inorganic  salts ;  animals  requiring  vegetable  food,  or 
food  derived  by  other  animals  from  vegetables. 
The  five  chief  classes  of  food  are— 

(i)  Nitrogenous  Foods. 

(2)  Hydrocarbons  or  Fats. 

(3)  Carbohydrates  or  Amyloids 

(4)  Salts. 

(5)  Water. 

These  have  been  commonly  divided  into  tissue-pro- 
ducers  and  heat-producers,  the  first  class  replacing  the 
waste  tissues  of  the  body,  and  the  second  supplying 
combustible  material,  the  oxidation  of  which  maintains 
the  heat  and  other  forces  of  the  system.  The  two 
classes  are,  however,  not  mutually  exclusive.  AJl  tissue 
foods  by  their  oxidation  produce  heat,  while  fats  and 
carbohydrates  doubUess  help  in  the  building  up  of 
new  tissues,  as  well  as  in  the  direct  producUon  of 

force.  ,    ,  ,.     ., 

There  are  certain  foods  which  do  not  directly  serve 
as  tissue  or  heat  producers,  but  which  are  essenUal  for 
promoting  the  assimilation  of  other  foods.  Thus  water 
although  already  oxidised,  and  therefore  incapable  of 
generating  force,  is  absolutely  essential  to  the  digestion 
and  assimilation  of  food,  to  the  interchange  between 
the  blood  and  various  tissues,  and  to  the  eUmmation 
of  effete  matters.  .  .       ,  . 

mtrogetms  Foods  include  albumin,  casein,  gluten, 
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MEW  OOPY-BOOKS,  In  16  Farts— Price  Twopenoe  eaoli. 


COX'S 

Practical  Standard  Copy-Boots. 

SPECIAL    FEATURES. 

I.  The  copies  are  let  in  a  bold,  natural  hand,  not  too  much  sloped,  with  looped  letters  of  moderate 

length. 
9.  The  moide  of  forming  the  most  difficult  letters  is  clearly  shown. 

3.  The  arrangement  is  so  simple  that  a  scholar  cannot  j)ossibly  have  any  doubt  as  to  what  he  has  to 

do — thus  saving  the  teacher's  time. 

4.  A  complete  training  is  afforded  to  Standards  11.  and  III  in  the  art  of  *  Working  an  Bxaminatlon 

Paper  in  Axithmetia' 

5.  Practical  hints  are  freely  given,  especially  in  the  earlier  numbers,  for  the  guidance  of  both  Pupil 

Teachers  and  Scholars. 
6;  The  books  are  carefully  graduated,  and  great  variety  is  afforded  in  the  Higher  Standards  where 
it  is  most  needed. 


0TAMDABD  I. 

Na  t.  Elements,     Letten,     and     Simple     Combinations. 

Medium  Larffe  Hand. 

No.  S.  Letters,    and    Easy    Words    formed     from    tfaem. 

Medium  Lai^  Hand. 

Noii  3*  Short  Easv  Words  formed  of  letters  not  going  aboTe 
or  below  tne  line. 

Medium  Large  Hand. 


•TAIfDARD  II. 

No.  4.  Short  Words  in  common  use  eontafning  Loop  Letters. 

Full  Text. 

No.  5.  Short  Words  in  common  use,  each  commencing  with  a 
Capital  Letter. 

Medium  Text. 

No.  6.  Bold  Small  Hand  in  Double  Lines— Geography  and 
Grammar. 

A  thorough  training  given  in  working  thi  Arithmetic  of 
Standard  If.  on  paper. 


STANDARD  III. 

No.  7.  Bold  Small  Hand  in  Double  Lines.    NarratiTS. 
No.  7i*  Capitals  and  Figures.     Large  Hand  and  Small  Hand 

in  Double  Lines.   (Euictly  adapted  to  the  reqniremeDti 

of  Standard  HL) 
No,  8.  Small  Hand — Double  Lines — Grammar  &  Geographj, 
A  thorough  trcUning  given  in  working  the  Arithmetic  ej 

Standard  JIL  on  paper. 


STANDARD  IT. 

No.  9.  Full  Text  and  Small  Hand  in  Double  and  Single 

Lines — Geography. 
No.  la  SmaU  Hand — Single  Lines.    Narrative. 


STANDARD  V. 

No.  II.  Small  Hand — Single  Lines — Geography. 
No.  12.  Small  Hand — Single  Lines.     Poetry. 


STANDARD  TI. 

No.  13.  Small  Hand — Single  Lines — Geography. 
No.  14.  Commercial  Forms — Letters. 
No.  1$.  Finishing  Hand  for  Boys  or  Girls. 


OPINIONS  OP  THE  PRESS. 
Thi  Irish  Teacher^  Journal  says— •Having  now  given  the  entire  plan  and  scope  of  these  Copy-Books, 
we  have  only  to  advert  to  the  style  of  writing  which  they  contain.  On  this  point  we  can  confidently  sUtc 
that  Mr.  Hughes's  Copy-Books  are  second  to  none  in  the  market ;  and,  in  many  respects,  they  are  superior 
to  any  we  have  seen.  From  beginning  to  finish  a  careful  graduation  is  maintained,  showing  they  are  the 
work  of  a  practical  teacher ;  and  it  will  be  the  pupil-s  own  fault,  who  practises  these  Copy-Books,  if  he  docs 
not  acquire  and  write  an  excellent  hand  for  life.' 

Tk€  School  Board  Chronicle  says—*  Gives  the  pupil  much  more  help  than  used  to  be  given.     Great 
boldness  in  the  forms,  more  particularly  in  the  first  half-dozen  books.    A  very  good  set  of  Copy-Books. 

A   Few   Unsolicited   Testimonials   fROM  Teachers. 


*  They  have  given  my  pupils  quite  a  new  zeal  in  theii 
writing,  and  most  satisfactory  results  are  appearing.' 

Mr,  H,  Holdsworth^  Hoyland  National  School^ 
Barnsleyy  writes — *I  shall  introduce  them  into  my 
school  at  once,  as  I  have  seen  nothing  to  equal  them.' 

Mr,  William  foncSy  Maesygar^  lAanpumpsaint^ 
writes — *The  Copy-Books  are  excellent  I  shall  ado|;^ 
them  at  my  school* 

Sneoimen  pagres  sent  ft*ee  on  anplication. 
Exactly  adapted  to  the  requirements  of  the  Mundella  Code, 

London :  JOSEPH  HUGHES,  Pilgrim  Street,  Ludgate  Hili,  E.G. 


Mr,  J,  H,  Barker^  Somers  Town  Board  School, 
Tooting,  writes — *  The  bold  round  writing  of  Mr.  Cox 
is  quite  refreshing,  and  is  sure  to  be  welcomed  both  by 
masters  and  inspectors.' 

Mr./,  Wormington,  Mixed  School,  Wolverhampton, 
-'The  Copy-Books  are  excellent* 


Mr.  Hugh  Peace,  Public  School,  Marykirk,  writes — 


The  SCHOOLMASTER  ^ay^  ;—*  Admirable  in  every  respect-' 

HUGHES'S 
STANDARD  gTORY  BOOKS. 

ILarge  Type — Beautifully  Illustrated — Strongly  Bound. 


stories  for  In&zits»  64  pp. 

Stories  for  Standard  I.,  96  pp« 
Stories  for  Standard  II.,  1 28  pp. 
Stories  for  Standard  III.,  160  pp. 
Stories  for  Standard  IV.,  224  pp. 
Stories  for  Standard  v.,  288  pp. 
Stories  for  Standard  VI.,  320  pp. 


4d. 

6d. 

8d. 

lOd. 

Is. 

Is.  6d. 

2s. 


I 


The  Irish  TeacA^rs^  Journal  says  :--*  The  stories  are  not  only 
!rjt cresting,  but  axe,  at  the  same  lime,  well  worth  remembering. 

of 

Crecy^ 

not  likely  to  rest  satisfied  until  he  acquires  a  more  extensive 
knovr ledge  of  the  history  of  his  country.  But  the  stories  are  in 
bufHcient  variety  to  suit  the  tastes  of  readers  having  no  love  for 
hi:>tory.  -Oeu^rrmphy,  Natural  History,  Biography,  and  Domestic 
Economy  have  L»cen  laid  under  contnbution  in  order  to  furnish 
materials  for  one  of  the  most  charming  Readers  which  can  pos- 
sibly be  placed  in  the  hands  of  an  intelligent  boy  or  girl.* 

nnv.^    cvA>w«7m»>v  c/^**  CAvs  t — *ThMr  an^  nricrinal.   interest!] 


Xhe  Schoolntaster  says  : — •  They  are  original,  interesting,  and 


OPINIONS    OF   THE   PBESS. 

attractive,  and  cannot  fail  to  create  a  love  for  reading.  They 
only  require  to  be  known  to  be  appreciated.* 

The  School  Guardian  says : — *  Just  the  sort  of  book  to  make  a 
child  try  to  read  it  for  the  amusement  it  affords.  The  point  of  all 
the  talcs  is  to  teach  kindness  to  animals — a  most  necessary  lesson 
for  you-  g  diildren,  which  could  not  be  better  enforced  than  it  is 
here.' 

The  Journal  of  Education  says : — '  They  are  marvels  of  cheap- 
ness.   The  selection  of  poetry  seems  to  us  particularly  happy.* 

The  Educational  News  (Scotland)  says  : — '  Exactly  such  a 
book  as  an  intelligent  child  would  choose  for  its  own  reading.' 

The  School  Board  Chronicle  says : — '  They  can  hardly  fail  to 
be  favourite  reading  with  the  little  ones.* 


Speoixnens  post  ft^ee. 


London:    JOSEPH   HUGHES,  PILGRIM  STREET,   LUDGATE   HILL,  E.C 


SpedaUy  Adapted  to  tbe  Ne¥  Mnndella  Code. 


HUGHES'S 
GrO"VERNMENT 

INSPECTION  SUMS 

In  SeTen  Packets  for  tbe  Seven  Standanls. 

Price  Is.  per  Packet. 


Fifty  dift^reiDt  CardB  and  two  sets  of  Answers  in  each 

Paclcet. 

Tbe  ColocKT  of  tlie  Card  varies  in  each  Standard. 

£ach  Packet  Jb  enclosed  in  a  si^at  doth  case. 

Kb  many  XoBpeotors  give  sums  in  MS.,  a  proportion  of 
these  Cards  are  in  script  characters. 
A   Complete  Set  eent  upon  receipt  of  RO.O,  for  5*.  3d, 


HUQHES'S 

HISTORICAL  READERS. 

WBITTEir  BT  THB 

BST.  BIB  eBOBOE  W.  OOX,  Babt.,  X^ 

STANDARD  IIL  (adopUd  by  the  London  School      s.    d. 
Board)         --------0  10 

STANDARD  IV.  (adopted  by  the  London  School 

Board)         -----...         jq 

STANDARD  V. IQ 

STANDARD  VL 10 

CHARMINGLY  ILLUSTRATED. 

The  Schcdmaster  aays:— 'We  can  very  oordlally  reoommend  tbete 
readers  to  teachers.' 
A  Teacher  write* :— *  The  Histories  oaimot  be  exoeUed.' 

SPECIMENS  SENT  POST  FREE  TO  ANT  TEACMKR  ON 

APPUCATJON, 


Kow  Beady.     BmaU  orown  8ro. 

HUGHES'S 


MTTIEAL  HISTORY  EEADEES. 


INFANTS 
STANDARD  L 


4d. 
6d. 


By  Mb8.  FEITWIOE  MILLEB,  Member  of  the  London  Bohool  Board. 

A  Teeuher  writes :— '  If  the  more  advanced  ones  are  in  keepmg  with 
the  two  elementary  specimens  I  have  just  received  I  think  they  ^11  be  a 
success.' 

Another  Teachtr  writes:—'  Profusely  illustrated,  and  very  interesting  ' 


LONDON:   JOSEPH  HUGHES,  PILGRIM  STREET,   LUDGATE  HILL,  EC 


Specially  adapted  to  the  requirements  of  the  latest  Gircul 
(No.  233)  on  Reading  Books  issued  by  the  Department. 


a. 


n^rO'W      E,E^ID"2", 


HUGHKS'S 

SCIENCE  READER 


( 


BY 


/?.  BALGHIN  and  A.  NEWSHOLME,  M,D.  (Lond.l 


No.  1  for  STANDARD  III.  (adopted  by  the  London  School  Board)  Price  0  10 

No.  2  „    STANDARD  lY.  (.adopted  by  the  London  School  Board)     „      1  0 

No.  8  „    STANDARD  V. „      1  8 

No.  4  „  STANDARD  VI.  and  VII.  (in  1  Vol.)                   „      1  6 


PROFUSEL'i    ILLUSTRATED. 

Speoimens  Post  Free  upon  receipt  of  half  the  published  prioe  in  Stamps* 

This  New  Series  of  Reading  Books  will  be  found  exactly  adapted,  not  only  to  the  latest  requirements  of  :h 
Mundella  Code,  but  to  the  Syllabus  issued  by  the  School  Management  Committee  of  the  London  Schc 
Board. 

The  Schoolmaster  says : — '  Mr.  Balchin  writes  as  a  teacher  who  knows  practically  the  various  subjects  to  which  he  addresses  hi.Ti£.. 
and  is  Uioroughly  capable  of  presenting  them  to  children  in  an  attractive  fjEisnion.' 

Tlic  Board  Teacher  says: — •These  nice  little  books  are  not  merely  collections  of  facts;  they  are  sound  text-books  which  u- 
calcttlated  to  teach  young  people  to  think.  Their  simplicity  is  not  affected,  yet  the^  may  be  intelligently  read  by  very  young  child: &: 
They  are  pleasant  to  read,  and  the  indefinable  "  knack  "  of  the  trained  teacher  appears  in  every  chapter? 

Mr.  R.  Wood  Bolton  writes : — *  I  thank  vou  for  your  cleverly  edited  "  Science  Reader."  It  is  not  above  the  heads  of  those  i  ' 
whom  it  is  intended.     It  is  bound  to  become  a  uivourite.' 

Mr.  T.  H.  HuiTT,  Newington,  Trinity  School,  Swan  Street,  Trinity  Square,  S.E.,  writes  : — *So  far  as  I  have  examined  the  books,  I 
think  they  are  highly  creditable  to  author,  editor,  publisher,  printer,  and  binder.  They  show  evidences  of  great  care  throughout,  and  iuv: 
been  arranged  by  one  who  takes  a  thorough  interest  in  the  work  of  Elementary  Science,,  and  what  is  not  always  the  case,  knows  bow  '. 
make  his  lecturers  or  readers  interested  too.    They  deserve  a  large  sale  and  I  hope  they  may  become  highly  popular.' 

Mr.  G.  E.  CoGGiNS,  The  School,  Cardington,  Bedford,  writes  :— 'I  am  veiy  pleased  vdth  Standard  III.  '* Science  Reader,^  wbicL  \ 
have  introduced  into  my  school  with  success  and  great  interest  to  the  children.' 

Mr.  James  Pooley,  Wheal  Vor  Board  School,  St.  Breage,  Helston,  Cornwall,  writes : — '  I  have  gone  through  No.  i  *'  Scier 
Reader,"  and  have  no  hesitation  in  saying  that  it  is  well  put  together  and  peculiarly  (in  reference  to  the  lanpiage  used)  adapted  to  childr.^ 
It  deserves  a  wide  drculation.' 

Mr.  W.  C.  Napier,  14,  Cressy  Road,  Landport,  writes :— 'They  are  admirable  books ;  the  best  for  teaching  Elementaiy  Sdence  t^>' 
have  yet  been  produced.' 

Mr,  J.  Nutting,  Queen's  Garden  Board  School,  Brompton,  writes: — *I  am  exceedingly  pleased  with  the  "Sdence  Readers,*  ^r. 
have  already  strongly  recommended  them  to  my  scholastic  fnends.    They  are  certainly  the  best  t  have  perused  of  their  kind.' 


JOSEPH   HUGHES,   PUgrim   Street,   Ludgate   HiU,  E.G. 


«  Uie  (cMiIts  of  the'aOHOOI.-SONG'  MONBY  PBIZB  OOMPBTITIOy  in  onr  next  Iswie. 


rf«     MUrtltii^Y    li.LfU{^jiJJUJV^ L,   JOURNAL, 
EDirSD  BY  JOSEPH  HUGHES. 

'XnnriBdM  li  pnnid  tlut  he  hai  leuned  m  mneh, 
inidom  ■  hmuble  that  h«  knowi  no  more.'— <>}wnR. 

Voi*  rv.  Na  &  JULY,  1884  (^ 


THE  TALK  OF  THE  TOWN. 

NEW   STORY    BY   JAMES    PAYN. 


IHt. 

Cornhill    Magazine 

For   JULY 

CONTAINS    THE    FIRST    PART    OF 

A     NEW     STORY 

ENTITLED 

'  THE  TALK  OF  THE  TOWN,' 

By   JA1VCE8   I>A:riiT. 

-VsrXI":^     IXjLTJSTH,.A.TI01srS    BIT    H^B/EyY    B"TTE,1TISS. 


At  all  Booksellers.    Price  Sixpence. 

London :     SMITH,    ELDER    &    CO.,    18,    'Waterloo    Place. 
\  *  Loadon :  ThB  EdooatioQal  Hagome  Fablistiiag  Oompanf,  Limited,  Pilgrim  St.,  Lodgate  Hill,  E.G, 

„     ^    ^^a«^,  wAT«»..H,ro«T.  UWT.D.] [All  aijthM  Bwwrred.] [u»oo«  «d  ^,v«.„t.     ^ 
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By  Henry  A.  Reatchlous,  M.A.  (Lond.),  B.Sc, 

Wesimimtir  Training  Colkge, 

The  passages  of  Greek  and  Latin  set  from  books  not 
previously  mentioned  at  the  examination  just  con- 
cluded are  given  in  another  part  of  this  number  of  the 
Practical  Teacher.  A  translation  of  them  will 
appear  next  month. 

French. — All  who  read  these  notes  have  no  doubt 
made  some  progress  in  French.  We  need  not  there- 
fore give  directions  to  beginners.  It  may  fairly  be 
said  that  French  is  at  the  same  time  both  easy  and 
difficult  It  is  a  language  of  which  most  people  know 
a  little,  and  few  very  much.  Anything  like  sound 
instruction  in  French  is  very  hard  to  get  anywhere. 
In  most  cases  the  pupil  must  become  tutor  and  use 
his  French-master  to  give  him  the  pronunciation  of 
the  words  and  the  correct  rendering  of  the  sentences. 
The  matter  of  pronunciation  may  seem  of  no  import- 
ance with  a  view  to  a  written  examination.  This  is 
not  so.  It  very  much  assists  the  memory  to  repeat 
aloud  as  well  as  read  and  write  the  gnunmatical  forms 
and  the  examples  to  the  rules  of  syntax ;  and  without 
some  knowledge  of  the  sounds  the  student  will  rarely 
read  aloud.  A  knowledge  of  French  is  becoming  of  more 
and  more  importance,  both  for  pleasure  and  profit 
In  most  cases  it  will  not  be  taken  up  specially  with  a 
view  to  pass  the  examination.  The  student  will  not 
begrudge  the  time  he  spends  upon  it,  nor  be  always  on 
the  look-out  lest  he  should  do  too  much.  And  let  it 
be  added  his  chances  of  success  will  be  very  much 
increased  thereby;  for  it  is  not  easy  to  say  exactly  how 
little  will  just  secure  a  pass,  and  we  would  recommend 
nobody  to  try  to  find  out  for  himself. 

The  student  who  tries  to  exercise  his  own  judgment 
as  to  the  books  he  will  use  and  the  methods  he  will 
adopt  is  sure  to  be  struck  and  possibly  confused  by  the 
disagreement  of  his  guides.  And  this  confusion  will 
be  all  the  greater  if  he  fails  to  recognise  that  they  are 
not  all  aiming  at  the  same  result  With  some  the  ability 
to  understand  a  few  simple  sentences  and  to  reply  to 
them  is  considered  to  be  of  more  importance  than  being 
able  to  translate  correctly  a  page  of  Molibre.  At  that 
rate  an  English  child  of  eight  may  be  said  to  know 
English  better  than  the  foreigner  who  is  able  to  under- 
stand the  masterpieces  of  our  language,  but  not  able 
to  converse  fluently  in  it  And  there  can  be  no  doubt 
that  if  conversational  fluency  is  all  that  is  required, 
our  ordinary  methods  might  be  revolutionised  with 
advantage.  In  order  to  acquire  rapidly,  and  know 
perfectly  the  comparatively  few  things  that  would  be 
necessary,  we  might  be  content  to  remain  in  ignor- 
ance of  the  thousand  useless  details  that  now  fill  the 
grammars  and  dismay  the  pupils:  But  with  many 
the  power  to  read  and  write  French  is  of  more  im- 
portance than  the  ability  to  converse  in  it,  and  our 
methods  must  vary  accordingly.  While  the  require- 
ments of  examiners  should  not  be  too  carefully 
studied,  they  should  not  be  entirely  disregarded. 
Most  of  us  in  this  much-examined  nation  are  at  the 
present  time,  to  some  extent  at  least,  servi  servorum^ 
the  slaves  pf  examiners  who  are  not  free  themselves. 

The  examination  in  French  consists  of  three  pas- 
sages of  French,  two  of  which  have  to  be  translated 


into  English.  There  are  also  grammatical  questions 
mostly  restricted  to  the  accidence  upon  the  passages. 
There  is  no  one  book  that  can  be  recommended  as 
much  better  than  many  others.  When  some  such 
work  as  Smith's  *  French  Principia,'  Pt  L,  or  Fas- 
nachfs  *  Progressive  Course,'  Pts.  I.  and  II.,  has  been 
mastered,  reading  should  be  pursued  with  vigour. 
Smith's  '  Principia,'  Pt.  II.,  has  an  excellent  vocabu- 
lary clearly  printed.  The  extracts  are  followed  by 
useful  questions,  which  should  be  studied.  Private 
students  would  do  well  to  procure  the  answers  from 
the  publishers.  Another  reading-book  containing 
similar  extracts,  but  without  questions  or  vocabulary, 
is  the  *  Modern  French  Reader,'  published  by  Trub- 
ner,  2s.  6d.  If  the  student  gets  tired  of  short  pieces, 
he  may  try  the  selection  from  Aboufs  works,  published 
by  Haichette,  2s.  *  First  Lessons  in  French,'  by  H.  C 
Bowen,  is. ;  and  Prendergast's  French  in  the  Mastery 
Series,  2s.,  are  both  useful,  and  without  taking  too 
much  notice  of  the  directions  at  the  beginning,  which 
are  impracticable  for  nine  persons  out  of  ten,  students 
would  learn  from  these  two  books  what  they  will  most 
likely  not  get  elsewhere. 

A  few  good  grammars  deserve  notice :  we  call  atten- 
tion to  Eve  and  Baudiss's,  Fasnacht's  '  Synthetic  Gram- 
mar,'and  Brachefs 'Historical  Grammar.'  Contanseau's 
Dictionary  is  clearly  printed  and  quite  full  enough  for 
ordinary  purposes,  so  is  Cassell's:  Spier's,  in  two 
volumes,  Littr^'s  'Abridgment,'  and  the  'Pocket 
Dictionary,'  by  John  Bellows,  are  books  which  should 
be  remembered  and  examined  when  opportunity 
serves.  The  student  can  then  judge  which  will  suit 
him  best. 

Natural  Philosophy.  —  The  student  is  recom- 
mended to  get  a  balance  and  a  set  of  weights; 
most  likely  he  can  have  access  to  them  wiSiout 
buying;  no  large  school  should  now  be  without 
them.  Good  work  can  be  done  with  inexpen- 
sive apparatus.  The  main  point  in  a  balance  is  its 
sensibility,  />.,  its  readiness  to  turn  upon  the  addition 
of  a  very  small  weight  To  secure  this  there  should 
be  little  friction,  and  the  beams  should  be  as  long  and 
light  as  is  consistent  with  their  remaining  rigid  when 
carrying  the  heaviest  weights  they  are  intended  for. 
The  arms  should  be  of  exactly  the  same  length.  We 
can  see  at  once  if  they  are  so  by  putting  two  equal 
weights  into  the  two  pans.  If  one  arm  is  longer  than 
the  other,  the  pan  which  is  attached  to  it  would 
descend. 

The  student  is  no  doubt  aware  that  if  the  arms 
were  of  unequal  length,  he  could  still  obtain  the  true 
weight  of  a  body  by  weighing  it  first  in  one  scale  and 
then  in  the  other,  and  ddcing  for  the  true  weight  the 
square  root  of  the  product  of  the  two  apparent 
weights.  A  better  method  is  to  put  the  body  to  be 
weighed  in  one  scale  pan,  and  counterpoise  it  with 
white  sand,  then  remove  the  bod]^  and  put  weights  to 
counterpoise  the  sand.  These  give  the  weight  of  the 
body. 

This  is  called  Douhk  Weighings  and  is  a  very 
accurate  method. 

Let  now  a  considerable  number  of  objects  be 
weighed  for  practice,  such  as  coins,  pieces  of  metal, 
glass,  and  stone.  Weigh  a  bottle  when  empty, 
and  again  when  full;  the  difference  will  give  the 
weight  of  the  liquid  in  grammes,  and  then,  sudi  is  the 
simplicity  of  the  metric  system,  we  can  state  at  once 
the  capacity  of  the  bottle,  because  a  cubic  centimetre 
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of  water  weighs  a  gramme.     Now  attach   a    fine 

wire  to  one  arm  of  the  balance,  and  fix  on  the  other 

end  of  it  a  piece  of  metal.    Weigh  the  metal  in 

air  first,  afterwards  weigh  it  when  it  hangs  in  the 

water;  notice  the  loss  of  weight    This  loss  of  weight 

in  grammes  gives  us  the  volume  of  the  body  weighed 

in  cubic  centimetres.    Conversely  take  a  body  that 

can  be  easily  measured,  and  find  its  volume  in  cubic 

centimetres,  then  weigh  it  successively  in  air  and 

water;  it  will  be  found  to  lose  as  many  grammes  in 

weight  as  it  occupies  cubic  centimetres  in  volume. 

This  is  a  verification  of  the  law  of  Archimedes,  that 

bodies  immersed  in  water  lose  a  part  of  their  weight 

which  is  exactly  equivalent  to  the  weight  of  the  volume 

of  water  they  displace.    If  we  know  the  weight  of  a 

body  when  weighed  in  water,  and  also  the  volume  of 

the  fluid  which  it  displaced,  we  can  calculate  its  weight 

in  air  by  adding  on  the  weight  of  the  water  displaced. 

We  shall  return  to  this  subject  when  dealing  with 

specific  gravity.    Meantime,  it  would  be  well  to  notice 

the  effect  on  the  weight  of  the  body  immersed  if  a 

considerable  amount  of  salt  be  put  into  the  water ; 

and  if  the  balance  is  sufficiently  sensitive,  the  efiect  of 

substituting  very  hot  for  very  cold  water.    Water  is 

densest  at  4^C.,  and  if  we  call  its  density  unity  at 

4*^0,  at  10^  it  is  *99974 ;  at  15^  '99915 ;  and  at  20*^, 

•99827. 

It  will,  no  doubt,  have  occurred  that  if  a  body 
weighed  in  water  loses  a  part  of  its  weight,  equal  to  the 
weight  of  the  fiuid  displaced,  bodies  weighed  in  air 
do  the  same,  and  it  is  so.  And  when  we  remember 
that  a  litre  of  air  at  standard  temperature  and  pressure 
weighs  1*3  gm.,  which  is  the  same  as  saying  that  a 
cubic  foot  weighs  1*3  oz.,  it  will  be  seen  that  it  is  too 
much  to  be  neglected  where  the  greatest  accuracy  is 
required.  As  the  weight  of  a  litre  of  air  will  depend 
on  the  temperature  and  pressure,  and  also  upon  the 
amount  of  moisture  in  the  air,  it  is  necessary  to  read 
the  thermometer  and  barometer,  and  find  the  dew- 
point  in  the  room  when  such  delicate  experiments  are 
made.  For  example,  suppose  a  body  weighs  50  gms. 
in  air,  we  must  find  the  volume  of  the  body,  and  then 
the  weight  of  the  same  volume  of  the  air  in  which  the 
body  was  weighed :  let  this  be  '05  gm.  Again, 
suppose  the  volume  of  the  air  displaced  by  the 
weights  used  weighs  'oi  gm.,  then  the  true  weight  of 
the  body  in  vacuo  would  be  5o+'05-'oi =50*04  gm. 
Corrections  for  the  weight  of  air  displaced  dre  often 
unnecessary,  but  questions  are  occasionally  set  which 
imply  a  knowledge  of  them. 

In  studying  the  laws  of  falling  bodies,  an  Attwood*s 
machine  is  most  helpful.  The  only  essential  part  is  a 
grooved  wheel,  turning  with  as  little  friction  as  pos- 
sible. This  is  usually  accomplished  by  letting  the 
axle  lie  on  the  circumference  of  the  other  wheels.  A 
watchmaker  will  generally  supply  the  wheels,  and  help 
to  fit  them  up.  We  advise  the  student  to  make  a 
machine  for  himselfl  He  will  be  amply  rewarded  for 
his  labour. 

(To  be  continued.^ 
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tions, 1884. — The  results  of  the  above  examination  have 
just  been  issued,  from  which  it  appears  that  363  candidates 
entered  for  examination  in  twenty  different  subjects,  and 
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ANSWERS    TO    ALGEBRA    QUESTIONS    IN 
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EXERCISE  XXXI. 


(I)  fl*jr« 

(3)  ^y" 

(5)  — 
^''     16 


(2)  fl'^" 
(4)   -«'^ 
(6)  ^''"' 


(8) 


12960*^ 


r8«3 


(9)      -^TL 

(II)  jr«+jry+i)^ 
(13)  ^^-^^-^^ 


32aWo^ 

^     '    3i25jciy 
(12)  a»-ia^  +  A^ 
(14)  jr»+l^^+Ay 


EXERCISE  XXXII. 
(I)  «';  Kxfh£'\  I2tf»^ 

(3)8i^y;J!^**;  V*V 

(4)a*;-ry-«;^ 

(5)  2xj^s?,  9a^^>,  i«ii« 

(6)  60**  (7)  ixyn 


ANSWERS  TO  ARITHMETICAL  QUESTIONS 
IN  'THE  SCHOLAR'  FOR  JULY,   1884. 

STANDARD  III. 

A.  I.  2103+2. 

2.  2565  +  5. 

3.  1562+6. 

B.  I.  24,658. 

2.  6993+43- 

3,  2456+52. 

C.  I.  6818+159.  3.  ';^66  4s.  4id. 

STANDARD  IV. 

A.    I.   ;f29  6s.  4^. +77.  D.   I.  ;f  14,440,650. 


a.  85.513  +  74. 
3.  82,004+19. 

D.  I.  £1^  5s.  od. 

2.  ;f  322  2S.  6d. 

3.  ;fl2872  IIS.   10^. 

£.  I.  ;f 290  8s.  32d. 
2.  ;f88,826  14s.  4^. 


2.  2739  lbs.  I  oz.  3  drs. 

3.  aa5o« 

B.  I.  ;f 26,879  4s.  5{d. 

2,  1,473,120. 

3.    ;f  12  I2S. 

C.  I.  ;fio  16s.  2jd. +  14. 

2.  803  fur.  28  po.  4  yd. 

2  ft. 

3.  606,528. 


A.  I.  /233  16s.  10^. 

2.  jf  2205  3s.  8d. 

3.  ;f  3429  3s.  4id. 

B.  I.  3«t. 

2.  4A  oz. 

3.  ^  7641 360  8s.  9d. 

C.  I.  (3s.7ld-;/i6s.3d.; 

^8i2s.6d.;  I2S.); 
total,    jfio    14s. 

4H 
2.  jf  1540. 

3*  tH. 


A.  I.  22 ;  414,480. 

2.  H«. 

3.  ^2069  14s.  6d. 

B.  I.  -0003252. 

2.  £iSzi^Ai^ 

3.  173 ;  0173. 

C.  I.  15s.  9d. 
2.  33  ft. 


2.  27,878,400  sq.  ft. 

3.  10,454,400  sec. 

E.  I.  £2  19s.  7^. +  11 
2.  120  lbs. 

3.    ;f  186I  108. 

F.  I.  I2s.  old. 

2.  4s.  6id. 

3.  23  times. 

STANDARD  V. 

D.  I.  64  hours. 

2.  (is.  5|d. ;  IS.  6d.  ; 
7s.  lojd.  ;  ;^ii 
i8s.  8^,)  =  £\2 
9s.6id. 

3.  £1162  IIS.  liiV^. 

E.  I.  84  lbs. 
2.  ;f490  los.  lod. 

3.    ^Z' 

F.  I.  jf  170  6s.  4{d. 

2.  (3s.  4d.  ;  4s.  4|d. ; 
9s.  4d.)=i7s.o|d. 

3.  £21  I2S.  6d. 

STANDARD  VI. 

3-  £1  28.  8^W. 

D.  I.  /■732. 
2.  2-1^1428$. 

3.    ;f  1000. 


E.  I.  3185  halfpence. 

2.  '0O01092. 

3.  ;fii  3s.  ijd. 


STANDARD  VII. 


A.  I.  4*675. 

2.  12^  p.c. 

3.  ;f  103  14s.  6f}d. 

B.  I.  I  oz.  4ii  drs. 

2.  5id. 

3.  £2600. 

C.  I.  33i  p.c.  increase; 


12^  loss ;  20  p.c. 
increase. 

2.  £z  IS.  5d- 

3.  £i^9  IS.  8«8d. 
D.  I .  £k%  or  5s.  ^^, 

2.  9yr. 

3.  ;6494  IS.  8J!d. 
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STANDARD  I. 

(I)  2660 

(15)  92 

(2)802 

(16)  3517 

(3)  »7i 

(17)  «i 

(4)  2618 

(18)8 

(5)  292 

(19)  1704 

(6)  195 

(7)  678 

(20)  481 

(21)  698 

(8)90 

(22)  351 I 

(9)  583 

(23)  221 

(10)  1849 

(24)98 

(II)  2698 

(25)  3810 

(26)  95 

(12)  4698 

(13)  3794 

(27)  457 

(14)  144 

• 

STANDARD  11. 

A.  (I)  35i.»66 

E.  (I)  71,075.400 

(2)  243.579 

(2)  59,770,200 

(3)  187,276 

(3)  95.596,160 

B.  (I)  9374 

F.  (i)  2921+4 

(2)  9266 

(2)  11,418  +  1 

(3)  13.034 

(3)  10022+6 

c.  (I)  691.355 

G.  (I)  1992  + 1 

(2)  778,437 

(2)  2918+1 

(3)  393.778 

(3)  2568+6 

D.  (I)  1,210,006 

H.  (I)  1330+35 

(2)  3.340.302 

(2)  663,674,000 

(3)  5,704,3«4 

(3)  34.323.870 

• 

BY  W.   C.  COUPLAND,   M.A.,   B.SC, 

Lecturer  on  Mental  and  A/oral  Science  at  Bedford  College^ 

London^ 

I IL— Association  and  Memory. 

It  is  characteristic  of  Mr.  Herbert  Spencer's  treat- 
ment of  Mind  that  he  has  striven  to  show  how  much 
may  be  learnt  from  even  a  hypothetical  account  of  the 
Genesis  of  Nervous  Systems,  and  what  an  increase  of 
insight  we  obtain  into  mental  laws  when  we  unravel 
their  physical  conditions.  Much  has  been  written 
and  surmised  about  the  connection  of  ideas,  but  the 
larger  part  of  such  discussions  has  consisted  rather  of 
description  than  of  explanation,  and  the  real  grounds 
of  these  connections  have  escaped  notice  through  the 
fatal  limitation  of  inquiry  to  the  reports  of  inward 
self  examination.  For  although  we  freely  own  that  in 
the  last  resort  consciousness  is  the  source  of  all  our 
knowledge,  the  slow  progress  of  mental  science  is  a 
sufficient  demonstration  of  the  assertion,  that  to 
neglect  the  study  of  the  organic  conditions  of  Mind 
is  to  miss  the  clue  to  the  understanding  of  some  of  the 
most  familiar  phenomena. 

These  remarks  are  peculiarly  pertinent  here,  for  on 
the  one  hand  the  trivialities  which  have  passed  for 
mental  science,  and  on  the  other,  the  embarrassments 
experienced  by  psychologists  alive  to  certain  pre- 
vailing fallacies,  but  unable  to  replace  them  by 
sounder  knowledge,  might  be  largely  illustrated  from 
the  treatment  of  Association  and  Memory.  The 
usual  instruction  on  the  subject  amounts  to  this,  that 
it  is  erroneous  to  regard  the  mind  as  a  '  store-house,' 
that  impressions  and  ideas  are  not  laid  up  as  it  were 
in  a  cupboard  for  further  use,  and  that  there  are 
certain  principles  of  association  which,  according  to 


different  authorities,  variously  range  from  one  to  a 
dozen. 

With  r^ard  to  the  Laws  of  Association  and 
Memory,  attempts  have  indeed  been  made  to  justify 
the  favoured  number;  but  why  there  must  be  Uiis 
number  and  no  more,  why  there  should  be  assoctsition 
at  all,  and  wherefore  the  popular  view  is  ecroneous 
which  regards  memory  as  a  kind  of  spiritual  receptacle 
has  been  far  from  clearly  seen.  Now  the  truth  of  the 
matter  is  simply  this,  that  the  permanent  element  is 
not  mind  at  all,  but  a  more  or  less  settled  material 
fabric,  a  connected  nervous  system,  the  degree  of 
whose  elaboration  rigidly  determines  the  extent  of  the 
mental  powers.  In  a  rudimentary  nervous  system, 
the  various  parts  of  which  are  very  loosely  connected, 
a  very  low  state  of  mind  will  alone  be  possible ;  but 
at  a  further  stage,  where  nerve-bundles  are  consoli- 
dated and  the  inter-dependence  of  distinct  centres 
is  effected  by  very  definite  communications,  not  only 
will  the  retentive  power  be  strengthened,  but  the 
recall  of  the  past  be  correspondingly  faciliuted. 
Ideas  {IS  ideas  have  no  permanent  existence,  they 
only  survive  the  brief  moment  of  conscious  apprehen- 
sion, but  a  very  similar  state  of  consciousness  can  be 
brought  about  if  the  old  nervous  tracks  be  struck 
upon,  and  if  the  various  nervous  connections  are  in 
good  working  order. 

A  glance  at  the  anatomical  relations  renders  at  once 
intelligible  the  important  part  played  by  association  in 
the  mental  life.  It  is  almost  impossible  to  stimulate 
the  nervous  system  either  centrally  or  peripherally 
without  the  influence  being  propagated  in  various 
directions,  determined  priniariiy  by  the  structural 
connections,  and  secondarily  by  the  intensity  of  the 
shock.  Experience  tells  us  that  nothing  is  more 
difficult  than  to  confine  the  thoughts  to  a  limited  area. 
To  check  the  spontaneous  flow  of  feelings,  to  forbid 
the  natural  conjunction  of  ideas,  may  often  require 
considerable  effort,  and  when  we  are  dealing  with 
impressions  of  sense  may  even  be  impossible.  The 
art  of  education  may  indeed  almost  be  summarized  as 
the  art  of  facilitating  or  hindering  psychical  associa- 
tions, and  the  limits  of  that  act  are  inexorably  defined 
by  the  given  structural  conditions. 

It  is  fortunate  for  us  that  the  fcUal  element,  as  one 
may  call  it,  is  thus  dominant,  for  were  these  nervous 
connections  not  so  determinate  the  acquisition  of  the 
simplest  ideas  would  be  enormously  difficult  We 
require  the  co-operation  of  sense-imp*  essions  and 
muscular  movement  every  moment  of  our  lives,  but 
the  rapidity  of  these  all-important  acquisitions  is,  in 
most  cases,  out  of  all  proportion  to  the  amount  of 
deliberate  effort  As  we  get  further  away  from  sense, 
however,  the  bond  of  association  is  more  difficult  to 
forge,  and  the  most  prolonged  endeavours  may  prove 
fruitless.  Each  period  of  life  has  its  favoured  asso- 
ciations, rendered  possible  by  the  degree  of  nervous 
development.  In  early  life,  when  the  organs  of  sense 
are  far  more  developed  than  the  brain,  the  sense- 
cohesions  will  be  far  more  numerous  and  stronger 
than  intellectual  combinations.  Such  inward  life  as 
there  is  will  consist  of  repetitions  in  imagination  of 
past  sensations  and  external  impressions.  Later  on, 
when  the  ruts  of  custom  in  the  region  of  sense  are 
well  worn,  the  mind  will  be  less  distracted  by  the 
brilliant  setting  of  its  pictures,  and  will  come  to  dwell 
more  upon  the  grey  nucleus  of  constant  properties. 
These  recurrent  attributes  will  haunt  the  mind,  and 
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objects  will  be  linked  together  through  the  possession 
of  common  properties  rather  than  by  mere  external 
afiBoities. 

Memory  is  so  largely  a  case  of  association  that  the 
'  Laws  of  Association '  are  usually  presented  as  '  Laws 
of  Memory/  There  is  little  to  be  gained,  indeed,  by 
insisting  on  the  greater  generality  of  the  laws  of  asso- 
ciation. It  is  conceivable  that  impressions  might  be 
connected  without  any  consciously  apprehended 
interval  between  them.  Thus  it  would  be  hard  to  say 
which  arose  first  in  the  mind,  in  that  indissoluble 
conjunction,  the  shape  and  colour  of  a  body ;  but  a 
non-serial  consciousness,  if  there  be  such  a  thing,  is 
a  phenomenon,  in  the  case  of  man  at  least,  which 
must  be  exceedingly  limited  in  its  manifestation.  It 
is  quite  true  that  we  cannot  remember  our  first  years, 
that  is,  cannot  recall  events  belonging  to  so  early 
a  period ;  but  that  the  lack  of  the  power  of  reproduc- 
tion does  not  preclude  memory,  the  recognition  of  a 
host  of  objects  by  infants  su6Sciently  proves. 

The  capability  of  remembering  implies  two  things, 
rctentmness  and  recognition^  but  the  former  of  these 
tenns  must  be  carefully  defined  or  it  will  be  suggestive 
of  error.  Strictly  speaking,  the  mind  retains  nothing. 
What  happens,  expressed  in  the  language  of  psycho- 
l<^f  IS  a  succession  of  modes  of  consciousness 
recurring  from  time  to  time  either  in  the  same  or  in 
some  other  order;  in  physiological  language,  a 
number  of  nervous  changes  in  large  part  indistinguish- 
able in  character  from  one  another.  What  is  past  is 
beyond  recall  in  its  original  form,  what  remains  is  a 
disposition^  a  lessened  power  of  resistance  to  similar 
exciting  influences.  But  this  is  not  all.  A  repetition 
of  like  causes  leads  to  an  assimilation  or  identification 
of  the  effects.  It  is  not  enough  that  there  be  an  echo, 
the  echo  must  reinstate  the  past,  in  its  truthful  out- 
line at  least,  so  that  we  can  say,  'I  had  a  like 
experience  to  this  on  some  former  occasion.  What 
tome  now  is  idea  once  was  feeling.'  The  laws  of 
association,  then,  considered  as  laws  of  memory,  tell 
us  the  way  in  which  these  results  are  obtained,  or  at 
least  aim  at  this  result,  although,  as  I  mentioned  at  the 
outset,  no  explanation  is  satisfactory  which  does  not 
take  full  account  of  the  physical  conditions.  This 
being  understood,  we  may  now  proceed  to  consider 
memory  exclusively  on  the  subjective  side. 

A  good  memory  implies  speedy  reproduction  of 
ideas,  a  rapid  recovery  of  pictures  of  scenes  formerly 
witnessed,  or  a  review  of  conceptions  in  the  order 
and  connection  in  which  they  were  previously  medi- 
tated by  the  mind.  It  is  clear  that  for  the  securing 
of  these  results  the  mind  must  be  very  impressible  in 
respect  of  the  class  of  ideas  recalled,  and  that  the 
more  numerous  the  relations  of  such  ideas  are  the 
greater  will  be  the  likelihood  of  their  being  brought 
within  the  field  of  view.  As  regards  the  former  of 
these  requirements,  it  may  be  said  that  nothing  can 
compensate  for  considerable  obtuseness  of  faculty.  A 
readiness  to  be  affected  by  very  slight  influences  is, 
after  all,  the  supreme  condition  of  memory.  Within 
the  same  mind,  however,  there  are  noticeable  the 
greatest  diflferences  in  this  respect  It  is  not  easy 
to  find  a  good  memory  for  strongly  contrasted  orders 
of  facts  and  truths,  a  circumstance  which  must  doubt- 
less find  its  ultimate  explanation  in  the  law  of  the 
conservation  of  energy.  A  good  memory  may  be 
inferred  where  the  attention  is  quickly  arrested;  for 
this  means  that  the  mind  will  spontaneously  recur  to 


the  particular    class  of  facts,  the   aliment  offered 
evidently  suiting  the  constitution. 

It  is  almost  saying  the  same  thing  in  other  words 
when  we  add  that  things  are  most  easily  remembered 
where  the  mind  experiences  pleasure  in  cognizing 
them ;  for  where  there  is  pleasure  Uiere  is  little  or  no 
resistance  to  be  overcome,  and  all  the  energies  are 
absorbed  in  the  contemplation  of  the  object  of 
interest.  Where  there  is  deficient  susceptibility  we 
endeavour  to  make  up  by  repeated  impression  for  the 
lack  of  natural  fascination.  We  try  to  conquer  the 
stubborn  intellect  by  dint  of  hard  and  frequent  blows. 
Or  the  mind  is  bribed  by  insinuated  pleasure  to  think 
on  what  is  naturally  indifferent  to  it.  The  pohcy  of 
enforced  repetition  may  be  r^arded  as  the  discipline 
of  pain,  which  thus  appears  in  the  matter  of  acquisi- 
tion to  be  a  hard  necessity  or  secondary  resource 
rather  than  a  primary  aid. 

Next  to  the  natural  susceptibility  to  impressions  the 
best  hope  of  obtaining  a  good  memory  lies  in  a  large 
store  of^  ideas.  The  consequence  is  that  the  paths  to 
any  goal  are  multiplied,  and  the  chances  are  increased 
of  clues  being  found  to  any  forgotten  idea  of  which  we 
are  in  search.  The  Principle  of  Association,  usually 
styled  the  '  Law  of  Contiguity,'  expressss  this  condi- 
tion of  memory.  It  is  to  the  effect  that  all  present 
states  of  consciousness  tend  to  drag  to  the  light  por- 
tions of  bygone  experience  with  which  their  consti- 
tuents have  been  connected,  either  through  their 
having  occurred  in  proximate  periods  of  time  or 
through  some  special  relation  of  dependence  or  logical 
affinity.  As  in  the  former  case,  the  firmest  cohesions 
are  those  which  are  spontaneously  formed,  but  we  may 
do  much  to  strengthen  the  contiguous  bond  by  ob- 
serving certain  rules.  In  early  life  Nature's  tuition  is 
most  effective.  Sequence  alone  is  then  sufficient  to 
form  associations ;  and  in  most  cases  the  rapidity  of 
acquisition,  as  illustrated  by  learning  by  rote,  is  truly 
astounding  to  the  adult  mind  bereft  of  such  power.  It 
is  enough  at  that  early  stage  that  two  things  occur  to- 
gether, for  an  indissoluble  connection  to  be  forged, 
and  to  the  very  last  we  are  called  upon  to  bless  or 
lament  these  fortuitous  conjunctions*  So  readily  in- 
deed are  the  links  fashioned,  that  they  may  elude  all 
control,  and  there  are  few  who  have  not  cause  to  re- 
gret the  tenacity  of  unbidden  associations  at  some 
time  of  their  lives.  But  it  cannot  be  denied  that  the 
gain  outweighs  the  disadvantages,  and  that  it  would 
be  a  mistake  to  try  to  discourage  this  spontaneously 
associating  power.  On  the  other  side  its  direct  en- 
couragement requires  very  considerable  judgment  ; 
and  for  that  reason  it  may  not  be  unjustifiably  argued 
that  the  ablest  and  wisest  teachers  are  needed  for  the 
training  of  the  most  youthful  minds.  The  amount  of 
mischief  that  is  done  by  abusing  the  great  Law  of 
Contiguous  Association  is  incalculable.  Some  day 
Society  will  visit  with  its  sternest  reprobation  those 
who  abuse  their  trust  to  create  associations  in  child- 
minds  which  have  neither  reason  nor  good  principle 
on  their  side.  It  must  never  be  forgotten  that  it  is 
easier  to  make  than  to  break  an  association ;  and, 
though  man  has  to  a  certain  extent  succeeded  in  as- 
sisting memory,  he  has  not  been  very  successful  in 
framing  aids  to  forgetful ness.  But  it  should  not  be 
lost  sight  of  that  the  latter  are  almost  as  much  needed 
as  the  former.  How  to  forget  is  often  a  very  serious  ques- 
tion ;  and  there  would  seem  no  other  recipe  than 
this — form  fresh  associations  which  may  neutralise  the 
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effect  of  undesirable  bonds,  and  then  aid  the  struggle 
for  existence  by  continuous  concentration  on  the 
worthier  alliances. 

With  advancing  years  more  may  be  safely  done  in 
the  way  of  assisting  memory  than  in  the  earUer  period 
of  life.  It  is  usually  futile  to  rely  upon  the  natural 
plasticity  in  the  hope  of  producing  adhesions  by  mere 
time-sequences.  '  Learning  by  heart '  is  now  mostly 
a  waste  of  time,  requiring  an  effort  altogether  out  of 
proportion  to  the  value  of  the  result  Resort  must 
now  be  had  to  the  principles  of  logic  for  the  cultiva- 
tion of  memory.  Memory  will  be  best  served  by 
clearness  of  arrangement,  by  observing  a  logical  se- 
quence in  the  course  of  study,  and  by  relying  more  on 
distinctness  of  conception  than  on  wealth  of  facts. 
The  mind  cannot  be  supplied  with  too  many  facts  in 
the  earlier  periods ;  but  with  the  decrease  of  plastic 
power,  inevitable  with  increase  of  years,  the  materials 
of  knowledge  will  stand  a  poor  chance  of  being  pre- 
served, unless  they  are  assimilated  with  previous 
knowledge  and  cast  in  the  logical  moulds.  Hence 
the  importance  at  this  stage  of  system,  of  reduction 
to  rule,  of  deliberate  sorting  of  knowledge.  In  fact, 
the  other  law  of  Association,  which  has  been  called 
the  <  Law  of  Similarity,'  is  here  the  paramount  prin- 
ciple, and  its  importance  increases  the  further  the 
pupil  advances  on  the  scientific  path.  This  bw  affirms 
that  impressions  and  ideas  are  associated  by  resem- 
blance ;  and  the  perception  of  resemblance  lies  at  the 
root  of  all  the  higher  qualities  of  intellect.  There  is 
no  more  powerful  aid  to  memory  than  the  effort  to 
string  a  number  of  particular  experiences  on  a  common 
thread,  to  see  that  the  same  principle  is  illustrated  by 
a  host  of  particulars.  Once  let  the  general  expression 
or  law  be  comprehended,  and  the  details  can  be 
trusted  to  take  care  of  themselves.  All  who  have  been 
called  upon  to  master  a  host  of  details,  as  in  the  study 
of  Chemistry,  for  example,  will  bear  witness  how  be- 
wildering was  the  mass  of  observations  and  experi- 
mental results  at  first ;  and  the  task  of  remembering 
all  the  compositions  and  decompositions  seemed  hope- 
less until  substances  were  arrayed  in  serial  order,  and 
natural  alliances  were  made  plain. 

In  speaking  of  the  deliberate  training  of  the  memory, 
we  cannot  pass  by  a  question  which  has  been  often 
mooted  and  answered  in  very  different  fashion: 
whether  there  be  not  artificial  aids  to  memory  which  a 
thoughtful  teacher  mi^t  find  serviceable.  In  a  limited 
way  resort  has  been  had  to  artificial  mnemonics  in  the 
shape  of  doggerel  lines  for  the  permanent  preservation 
of  some  important  piece  of  information  which  cling  to 
the  memory  and  save  the  effort  of  distinct  recollec- 
tion. Mnemonics  are  sometimes  based  upon  the 
*  Law  of  Contiguity,'  as  in  the  case  of  the  rhythmical 
flow  of  verse  which,  by  the  alternate  rise  and  £sdl  of 
the  voice,  suggest  a  continuity  that  would  be  lacking 
in  plain  prose.  In  other  cases  the  '  Law  of  Similarity ' 
is  invoked,  as  in  certain  aids  to  the  remembering  of 
numbers,  by  framing  a  memaria  technica^  which  repre- 
sents numbers  by  letters,  and  embeds  the  latter  in 
some  phrase  descriptive  of  the  event  whose  date  is 
to  be  re-called.  Despite  the  utility  of  such  mnemo- 
nics in  certain  peculiar  cases,  I  apprehend  that  as  a 
rule  purely  artificial  auxiliaries  are  undesirable. 

The  case  of  numbers  is  a  decided'  exception,  but  an 
exception  which  justifies  the  rule.  Numbers,  as  per- 
fect abstractions,  can  have  no  natural  associations. 
All  numerical  changes  being  rung  on  ten  digits,  to 


expect  the  human  mind  to  remember  more  than  a 
very  few  events  by  endeavouring  to  strike  up  a  co- 
hesion between  a  concrete  fact  and  the  permutations 
of  a  highly  ambiguous  set  of  symbols,  is  utterly  un- 
reasonable. But  when  we  have  excepted  numbers  I 
do  not  know  that  there  are  any  cases  where  a  scientific 
treatment  would  justify  the  systematic  employment  of 
mnemonics.  Mnemonics  are  not  applied  psychology, 
and  applied  psychology,  one  form  of  which  is  mental 
discipUne,  must  be  a  lawful  deduction  from  the  laws 
of  mind.  Individuals  may,  if  they  please,  avail  them- 
selves of  mtmoruB  technic(By  but  the  use  of  such  must 
always  remain  empirical,  and  what  is  a  help  to  one 
may  be  a  hindrance  to  another  mind.  The  genuine 
training  of  the  memory  consists  in  detecting  and  em- 
ploying the  threads  of  association  ndiich  the  mind 
gathers  in  its  spontaneous  operation.  These  methods 
are  necessary,  and  the  art  which  leans  upon  them  is, 
what  it  should  be,  '  nature  better  understood.'  Exer- 
cise strengthens  the  contiguous  bond — ^perception  of 
cause  and  effect,  and  personal  experimentation ;  and 
the  logical  laws  of  the  intellect  must  be  obeyed  to 
gain  command  over  groups  of  facts. 

As  mental  progress  of  all  kinds  is  dependent  upon 
a  good  memory,  it  is  evident  that  the  Discipline  of  the 
Mind  should  before  all  things  take  care  that  this  fun- 
damental power  be  strengthened  to  the  utmost,  and 
carefully  preserved  from  deterioration.  Nothing 
is  more  injurious  to  real  acquisition  than  to  exact  from 
the  mind  more  than  its  stage  of  development  will 
justify,  or  to  endeavour  to  assimilate  faster  than  the 
nutritive  forces  permit.  It  will  not  be  difficult  to  dis- 
cover what  the  right  pace  of  acquisition  for  any  mind 
really  is,  if  the  learner's  natural  interests  be  carefully 
studied.  It  may  be  regarded  as  certain  that, 
where  there  is  great  eagerness  for  any  study, 
a  strong  memory  will  be  an  unfailing  accompaniment ; 
our  proclivities  point  out  pretty  plainly  what  sort  of 
food  we  shall  most  readily  assimilate.  When  the  inte- 
rest is  weak  and  the  thoughts  easily  wander,  the  cost 
of  acquisition  will  be  considerable,  and  the  wise  teacher 
will  be  very  careful  how  he  endeavours  to  hasten  the 
pace.  The  effect  may  be  that  the  mind  is  actually 
thrown  back  in  its  course ;  it  is  filled  with  make-be- 
lieve knowledge,  which  is  retained  until  it  has  an- 
swered its  purpose,  say  of  some  '  examination,'  and 
then  the  seemingly  fair  fabric  of  acquired  truths  van- 
ishes utterly,  leaving  barrenness  and  a  sense  of  weari- 
ness behind  it  Again,  when  the  mind  has  attained  a 
fair  amount  of  abstract  power,  nothing  is  more  detri- 
mental to  solid  acquisition  than  too  extensive  reading. 
How  common  it  is  to  find  men  and  women  who  have 
read  everything,  and  yet  know  nothing,  who  have  not 
a  general  idea  within  their  grasp,  their  intellectual 
power  having  been  frittered  away  in  the  mere  accu- 
mulation of  facts,  or  who  cannot  bring  their  disorderly 
knowledge  to  converge  upon  any  desired  point. 

We  enfeeble  the  memory  by  trusting  too  largely  to 
contiguous  association,  and  neglecting  logical  concate- 
nation. Whoever  would  have  a  powerful  memory- 
must  reflect  quite  as  much  as  observe.  Less  stress 
should  also  be  laid  on  repetition  than  on  discernment 
of  right  relations.  A  subject  is  generally  more  fully  mas- 
tered by  once  seeing  it  in  its  proper  proportions  than 
by  any  number  of  re-readings.  Nor  must  we  despise  the 
aid  of  the  emotions  in  the  cultivation  of  memory.  If 
an  enthusiasm  can  be  aroused  for  a  subject,  there  is 
little  doubt  that  the  result  will  be  permanent,  but  if 
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the  intellect  be  flogged  to  its  task,  if  the  eye  is  straying 
wistfully  after  some  other  passionately-desired  object, 
progress  will  be  insignificant 

A  pictorial  imagination  is  a  good  aid  to  memory, 
but  an  ill  balanced  constructive  imagination  is  a  doubt- 
ful ally.  By  a  constructive  imagination  is  meant  an 
imagination  that  decomposes  its  experiences  and  re- 
constructs them  to  subserve  some  particular  feeling. 
Now  memory  is  worthless  that  is  not  faithful^  hence  a 
too  exuberant  fancy  is  antithetic  to  real  acquisition. 
But  an  imagination  which  depicts  objects  to  the  mind 
as  they  really  are  is  an  invaluable  aid,  and  may  indeed 
become  of  supreme  importance. 

I  do  not  intend  hereby  to  undervalue  the  cortstruc- 
tive  imagination,  but  this  is  not  the  place  to  enlarge 
upon  its  part  in  the  intellectual  economy.  Here  the 
object  is  to  show  how  the  mind  may  become  a  mir- 
ror of  reality,  and  how  the  images  reflected  on  it  may 
be  saved  from  permanent  destructioa  Above  all 
things,  therefore,  we  have  to  guard  against  a  confused 
memory,  which  is  one  of  the  most  unmistakable 
marb  of  an  ill-trained  mind.  How  difficult  it  is  to 
obtain  a  clear  and  precise  narrative  of  observed  events  1 
The  narrator  not  unfrequently  intermingles  figments 
of  his  own  unbridled  imagination,  and  mixes  up  with 
the  fragments  of  direct  perception  patches  of  other 
days' experiences  or  ill-grounded  inferences.  For  a 
just  memory,  then,  we  require  an  habitual  self-restraint, 
a  habit  of  close  observation,  and  an  accurate  classing 
of  experiences  with  their  allied  forerunners.  We 
stumble  here  upon  a  truth,  of  which  the  student  of 
mind  is  never  long  without  reminder,  viz.,  how  arbi- 
trary are  our  classifications  of  the  mental  powers  and 
iimctions,  for  we  see  plainly  that  a  discussion  of 
memory  implicates  observation,  the  imagination, 
tbe  process  of  reasoning,  even  the  emotions  and  the 
vilL 

{To  be  continued.) 
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By  Edward  Aveling,  D.Sc  London. 

[This  series  of  articles,  whilst  dealing  with  the  subjects  required 
by  the  UmTeisity  of  London  for  the  Matriculation  Examination 
and  with  those  required  at  the  Elementary  Stage  of  the  Inorganic 
Chemistry  (Branch  X.)  Science  and  Art  Department,  is  intended 
as  a  practical  guide  to  Uie  philosophical  and  systematic  study 
of  the  non-metallics.] 

BAROMETERS. 

(i)  Construction  and  action. — If  a  wide,  clean  glass 
tubf,  about  800  mm.  long,  is  tilled  with  mercury,  and  the 


is  inverted,  placed  with  the  open  end  in  mercury,  and  the 
finger  removed,  the  column  of  mercury  in  the  tube  will 
descend,  until  at  last  it  ceases  to  fall,  and  remains 
stationary.  It  will  then  be  noticed  that  its  height  above 
the  level  of  the  mercurv  in  the  outside  vessel  is  about 
760  mm.  Such  a  tube  under  such  conditions  is  the  simplest 
form  of  barometer  (Fig.  7}.  The  mercury  in  the  tube  is 
sustained  by  the  pressure  of  the  air.  If  the  pressure  of 
the  air  increase,  the  column  of  mercury  will  rise.  If  the 
pressure  of  the  air,  from  any  cause,  diminish  at  the  par- 
ticular part  of  the  earth  where  our  barometer  is  situated, 
the  column  of  mercury  in  the  tube  will  fall  to  a  greater  or 
less  extent.  Hence  the  height  of  this  mercury  coluom  is 
a  measure  of  the  pressure  or  weight  of  the  air  at  any  given 
time  and  place.  Hence  the  name  of  the  instrument, 
/SapoT  (baro8)=:  weight,  i^rpw  (metron)= measure. 

Boyle's  and  Mariotte's  Law. 

A  gas  placed  in  any  enclosed  space  diffuses  over  the 
whole  of  such  space,  no  matter  how  small  may  be  the 
quantity  of  gas  concerned.  If  the  dimensions  of  such  an 
enclosed  and  enclosing  space  were  made  to  contract, 
pressure  would  now  be  exerted  upon  the  gas,  and  the 
volume  of  tbe  gas  would  be  lessened.  To  ascertain  tbe 
exact  connection  between  the  volume  occupied  by  gases 
and  the  pressure  exerted  upon  them  was  the  object  of 
Boyle  and  the  object  of  Mariotte.  These  two  observers, 
working  independently,  arrived  at  the  same  conclusion, 
that  is,  the  law  or  verbal  expression  of  an  observed  order 
of  events  is  known  sometimes  as  that  of  Boyle,  some- 
times as  that  of  Mariotte.  At  present  we  are  not  con- 
sidering the  temperature  of  the  gases  studied ;  that  tem- 
perature is  for  the  present  to  be  regarded  as  constant. 
A  bent  glass  tube  is  taken  with  one  limb  shorter  than 
the  other  (Fig.  8).    The  shorter  limb  is  closed,  and  a 
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Fig.  7. 
opca  end  being  ttmponirily  closed  by  the  finger,  the  tube 
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Fig.  8. 


Fig.  9. 


Fig.  la 


funnel  is  jointed  on  to  the  open  end  of  the  longer  limb  by 
a  piece  of  india-rubber.  At  present  the  tube  is  full  of 
air,  and  this  air  is  the  gas  on  which  the  experiment  is  to 
be  tried.  At  present  also  tbe  air  that  is  in  the  bent  tube 
is  under  the  pressure  of  the  atmosphere  outside,  as  are  all 
bodies  at  the  surface  of  the  earth.  Let  us  assume  that 
the  barometer  at  the  time  stands  at  760  mm.,  and  the  air- 
pressure  is  equivalent  to  that  exerted  by  a  column  of 
mercury  760  mm.  in  height.  Pour  mercury  in  through 
the  funnel  until  the  bend  of  the  tube  is  fillea,  and  the  air 
in  the  short  leg  is  completely  shut  off  from  the  air  in  the 
long  leg  (Fig.  9).  That  confined  air  is  the  especial 
portion  of  gas  on  which  the  experiment  is  to  be  made. 
It  is  still  only  under  the  air-pressure  equivalent  to  760  nmi. 
of  mercury,  transmitted  to  it  through  the  mercury  in 
the  bend.  Its  volmne  under  that  pressure  is  the  volume 
of  the  short  limb.    Denote  this  by  t/. 

Under  pressure =760  nun.,  theg^  occupies  volumes z^. 
Pour  in  more  mercury  vid  the  funnel.  The  mercury  rises 
more  rapidly  in  the  long  limb  than  in  the  short  closed 
one,  as  m  the  latter  its  inflow  is  resisted  bv  the  imprisoned 
air.  Continue  to  introduce  mercury  untu  the  fiuid  in  the 
short  limb  is  exactly  half  way  up  the  limb  (Fig.  xo).  The 
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volume  of  the  air  is  now  exactly  half  what  it  was  under 
pressure  760  mm.,  or  is  ^    Let  ns  see  what  pressure  it 

is  under.  First,  there  is  the  old  air  pressure  »  760  mm., 
still  acting  and  transmitted  through  all  the  mass  of 
inpoured  mercury.  Second,  there  is  the  pressure  due  to 
that  inpoured  mercury,  but  not  due  to  all  that  has  been 
introduced.  For  the  mercury  in  the  bend  of  the  tube 
exerts  no  pressure  upon  the  air  in  the  upper  part  of  ^^.S". 
Nor  does  the  mercury  in  the  lower  part  of  SS'  exert  any 
pressure  on  the  air  above  it.  It  cannot  press  upwards. 
It  is,  indeed,  pressing  downward  with  its  full  weight,  and 
would  fall  were  it  not  for  the  mercury  in  the  lon|^er  Umb. 
Just  so  much  mercury  in  the  long  limb  as  there  is  of  the 
fluid  in  the  short  limb  has  to  support  the  mercury  in  SS\ 
and  cannot,  therefore,  press  upon  the  air  in  SS'  at  all. 
What,  then,  is  left  to  exert  weight-pressure  upon  the 
enclosed  air  ?  The  column  of  mercury  from  n  to  m  in  the 
long  limb,  1./.,  from  a  line  level  with  the  level  of  the  quick- 
silver in  SS'  up  to  the  top  of  the  liquid  in  /;  a  column  of 
mercury,  in  brief,  whose  height  a=  the  difference  of  level  of 
the  fluid  in  the  two  limbs.  Measuring  Uiis  difference  of 
level  it  is  found  to  be  760  mm.  Hence  the  gas,  occupying 
one-half  its  former  volume  is  found  to  be  under  the  pres- 
sure of  (x)  the  air=76o  mm.  of  mercury;  (2)  760  mm.  of 
mercury. 

Under  pressure=76ox  2  ;  the  gas  occupies  volome=^. 

If  mercury  is  poured  in  until  the  volume  of  the  air  in  S  is 
reduced  to  ^,  the  difference  of  level  is  found  to  be  1520 
mm.,  or  twice  760,  and  as  the  air-pressure  is  still  acting 
and  is   still  transmitted,   under  pressure =760x3,    the 

gas  occupies  volume =?.    And,  generally,  it  is  established 

that  under  pressure  of  760  xff  the  gas  occupies  volume 
B^  f.^.,  the  volume  of  a  gas  at  constant  temperature 

varies  inversely  as  the  pressure  upon  it  And  this  is 
Boyle's  and  Mariotte's  law. 

Examples  on  Boyle*s  Law  {Solved.) 

(18)  A  Boyle's  tube  has  a  short  limb,  whose  contents  are 
60  cc  What  must  be  the  difference  of  level  of  mercury  in  the 
two  tubes  that  the  air  may  only  occupy  25  cc  ?  Barometer 
stands  at  750  mm. 

Given  a  Boyle's  tube  with  short  limb,  whose  contents =60  cc., 

and  the  barometer  standing  at  750  mm. 

It  is  required  to  find  the  difference  of  level  of  mercury  in  the 

two  limbs  if  the  air  occupies  25  cc. 

The  air  occupies  60  cc  under  a  pressure  of  750  mm.  mercury. 

I  II  II  750x60 

30 

2S  >i  II  jWxfio^  «^. 

—  rcoo, 

•  •.  the  difference  of  level  =  1800  -  750=1050  mm. 

(19)  A  Boyle's  tube  has  a  short  limb  two  decimetres  in  length. 
How  much  mercury  must  be  poured  into  the  tube  that  the  level 
of  that  in  the  closed  limb  may  be  two  centimetres  from  the  top  ? 
Barometer  at  76S  mm. 

Given  a  Boyle's  tube  whose  short  limb  has  a  length  of  20  cm., 
and  the  barometer  standing  at  76S  mm. 

It  is  required  to  find  how  much  mercury  must  be  poured  in, 
that  the  air  in  the  short  limb  may  occupy  2  cm.  length. 

18  cm.  in  the  short  limb  are  filled  with  mercury ;  .*.  18  cm.  are 
required  in  the  long  limb  to  balance  these,  and  total  mercury  Mot 
exerting  pressure  on  air =56  cm. =360  mm. 
The  air  occupies  20  cm.  under  a  pressure  of  768  mm.  mercury. 
II        II  I    II        91  ti  768x20 

»i        II  a    ti        II  »i  768x20_^g^ 

2 
Total  mercury  required =7680 -768+360=7272  mm. 

(20)  Into  a  Boyle's  tube,  whose  short  limb =3  centimetres  in 
length  and  is  i  square  millimetre  in  section,  water  is  poured  until 
the  air  only  occupies  10  millimetres  of  the  short  limb.  What 
weight  of  water  has  been  introduced  ?  Barometer  at  760  milli- 
metres. 

Given  a  Boyle's  tube,  whose  short  limb =30  mm.,  into  which 
water  is  poured  until  the  air  only  occupies  10  mm.  • 


19 


99 


91 


II 


19 


II 


II 


II 


It  is  required  to  find  what  weight  of  water  has  been  ntio- 
duced. 

20+20  mm.  of  water  are  required  to  balance  each  other  S40  mm. 
Air  occupies  30  mm.  under  pressure  of  760  mm.  mercury. 
I     II        II  II       II  760x30 

3 

But  a  pressure = 760  mm.  mercury  is  due  to  the  atmosphere,  and 
is  merely  transmitted,  .'.  2280  -760=1520  mm.  is  the  amount 
of  mercury  required.  The  specific  gravity  of  mercury  =13-5; 
.*.  1520  X  13*5=20520  mm.  water  are  required. 

Total  amount =40 +20520 =20560  cubic  mm. 

Now  the  weight  of  water  is  required. 

I  cubic  centimetre  =  I  gram., 

20560  cubic  mm.  =  Vi^^  cubic  centimetres  weighing 

20*56  grams. 

(20a)  Find  the  length  of  the  short  limb  of  a  Boyle's  tube,  if, 
after  altogether  243  cm.  length  of  mercury  have  been  poured  in, 
the  air  in  the  short  limb  occupies  2^  cm. 

Let  X  represent  the  length  of  the  mercury  column  in  the  short 
limb. 
.*.  (jr+25)  mm.  represents  the  length  of  limb. 
Under  pressure  760  mm.  vol.  =  j:+25 

I    99     99  =(jr+25)x76o 

II  II       760    „   (due  to  air)  + 

(2430  -  24:),  due  to  difference  of  level       (^^a5)x76o 

ot  mercury  =  -4: ^ — - — 


760  + 2430- 2JC 


mercury 

But  vol.  =25  mm. 
.   76o(jf+25)  _        .    i52(£+25}»- 

3190-24:  3I90-24f 

.*.  1 524: +3800  =15950-104: 
.*.  i624:=i2i5o 
8i4:=6o75 

9*= 675 
4r=75.      .-.  length =75  +  25=8 
100  mm.  ag  1  decim. 

(21)  10  litres  of  gas  are  measured  off  at  a  pressure =800  mm. 
of  mercury.  What  volume  will  they  occupy  under  normal  pres- 
sure? 

Given  that  10  litres  of  gas  are  measured  under  800  mm. 

It  is  required  to  find  what  volume  they  occupy  under  normal 
pressure. 

Normal  pressure =760  mm.  mercury. 
Under  a  pressure  of  800  nun.  the  gas  has  a  volume  of  10       litres. 

99  99  '     II  II  19  91       lOXoOO  „ 

if^  10  X  800 

91  II  7""   19  II  II  91     — -rzz — 

760 

=y,/^=io'526  litres. 

(22)  To  what  additional  pressure  must  i  litre  of  gas  under 
760  mm.  be  subjected  to  reduce  its  volume  to  3  decilitres  ? 

Given  that  i  litre  of  gas  under  760  mm.  is  reduced  to  3  ded*    1 
litres.  ' 

It  is  required  to  find  the  pressure. 
3  decilitres =^  litre. 

Volume  of  gas  is  10  decilitres  under  pressure  of  760  mm. 

I        „  „  „       ,,760x10 

760x10 


91 


II 


II 


19 


99 


19 


II 


II 


=  1^1^  =  2533*3 

.  •.  the  additional  pressure  is  2533*3  -  760=  1 773*3  mm. 

(23)  5  litres  of  gas  are  measured  over  water,  and  the  level  of 
the  water  outside  is  405  mm.  higher  than  the  level  of  the  water 
inside  the  gas-jnr.  What  would  be  the  volume  of  the  gas  under 
normal  pressure  ?  Barometer  at  770.  Specific  gravity  of  mer- 
cury, 13*5. 

Given  that  5  litres  of  gas  are  measured  over  water,  and  that 
the  water  outside  exerts  a  pressures  weight  of  column  of  water 
405  mm.  hi^h,  the  barometer  standing  at  770  mm. 

It  is  requireid  to  find  the  volume  of  the  gas,  under  pressures 
760  mm.  mercurv. 

The  gas  is  under  a  pressure  of  770  mm.  due  to  the  atmosphere, 

and  A_5  —30  mm.  mercury  ;  total  800  mm.  mercury. 
Under  pressure  8co,  volume  of  gas  is  5  litres. 

I  M  II     n    5><S00 

^g-  5  X  800    5  x  20 

760        „  „    ,.^  =  5.^^_ 

=¥8*^=5^^  mm. 
{To  be  continued,) 
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ANSWERS  TO 

May  3 1  ST,  1884. 

FIRST  YEAR 
Pupil  Teachers  at  end  of  First  Tear. 

Three  hours  and  a  halfaihwed. 
Arithmetic. 

MALES. 

1.  Reduce  to  a  fraction  i+i^V  of  A+I22Z5;   and    find  the 

6*25 

value  of  '0324  X  '085  -f  4'86. 

•0324 

UAofA+^??5  ^085 

6*25  1620 

= i + (A  X  A) + (T«Hir  »<  «*)  2592^ 

=i+A  +  Tl*  4*86)-oo27540( '00056.  Ans. 
-S5?+28o+9_  2430 

1500  3240 

=AVo-  Ans.  2916 

2.  Find  the  value  in  money  of  2*0175  of  £6  5s.  +  '3125  of  half 
a  guinea-  x&%  of  2ld. 

£     ;f   s.  d. 

2*0175  of  ;f6  5s.=2'oi75x6'25=i2  12  2^ 

s. 

'3125  of  half  a  guineas  -3125  x  ia5=  o    3  3t 

£1^  15    5f 
•o83of2jd.=/Ax|d.=  o    o    oA 

£1^  15    St^t-  Ans. 

3.  Give  a  rule  lor  finding  the  decimal  point  in  dividing  one 
decimal  l^  another,  and  illustrate  your  rule  by  dividing  '675  by 
'000625. 

RuU, — Subtract  the  no.  of  decimal  places  in  the  divisor  from 
the  no.  in  the  dividend,  and  mark  off  the  difference  in  the 
qnutient. 

If  the  no.  in  the  dividend  is  less  than  the  no.  in  the  divisor, 
o*s  most  be  added  and  brought  down,  till  the  subtraction  can  be 
m  de. 


•000625)  •67Sooo(  io8a  Ans. 
625 
5000 

$000 

o 

4.  A  man  after  selling  |  of  A  of  his  share  in  a  ship  finds  that 
he  owns  A  of  the  ship.    What  part  of  it  did  he  own  at  first  ? 

f  of  A  =  A't  of  share  sold. 
i-A»i=m        i>      Icept. 
Ht:  I  ::  A  :it    Ans. 


FEMALES. 

I.  What  will  be  the  cost  of  3  lbs.  9  ozs.  17  dwts.  12  grs.  at 
20  guineas  per  lb.  ? 

£   s.   d. 


6ocs.=i  lb. 


3  0C8.=jof  60ZS. 

10  dwts.  =i  of  3  ocs. 

5  dwts.  s  j[  of  10  dwts. 

2  dwts.  s=l  of  10  dwts. 
12  grs.    =t  of  2  dwts. 


21 

0 

0  = 
3 

63 

0 

0   r= 

10 

10 

0   = 

5 

5 

0   s 

0 

17 

6    s 

0 

8 

9    = 

0 

3 

6  = 

0 

0 

10  J  = 

=Cost  of  I  lb. 


^r^jiir 


3  lbs. 
60KS. 
3  ozs. 
10  dwts. 
5  dwts. 

2  dwts. 
12  grs. 

3  lbs.  9  ozs. 
17  dwts.  12  grs.  Ans. 


11 

19 

>9 
>> 


2.  Add  together  I03H>  if>  ^o^\k%  and  2\. 

i03H+i|  +  204H  +  2i 
,,o44+30+33+i6 

"^  48 

=3ioW 

=3«H 

g3'gA-  Ans. 

3.  Find  the  number  of  miles  in  the  radius  of  the  earth,  having 
»iven  that  it  is  the  least  number  which  is  divisible  by  2,  3,  4,  5, 
!,  8,  9,  10,  1 1,  and  12. 

The  least  No.  divisible  by  these  Nos.  is  their  LnCM. 


2 
3 

A  gf  4*  Iff  0*  ^*  9f  10,  II,  12 
4,9.    S.  ".    6 

4»3.     5.  ".    ^ 

L.C.M.S2X3X4X3X5XIIS3960.  Ans. 
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4.  Make  oat  the  following  bill : 

7  doz.  and  4  eggs  at  9d.  a  doxen. 
19  lbs.  of  soap  at  5^.  per  lb. 

18  lbs.  of  butter  at  is.  2d.  per  lb. 
134  lbs.  of  cheese  at  7 Ad.  per  lb. 

8  four-lb.  loaves  at  did.  each. 
\  lb*  of  pepper  at  i|a.  per  oz. 

II,  Market  Street,  Manchester, 
31st  May,  1884. 
Mrs.  Grander, 

Bought  of  Henry  Field. 

7  doz.  and  4  eggs  at  Qd.  a  doc.  ... 
19  lbs.  of  soap  at  5^.  per  lb. 
18  lbs.  of  batter  at  is.  2d.  per  lb.  ... 
13 J  Ib«.  of  cheese  at  7id.  per  lb.  ... 

8  four-lb.  loaves  at  4Jd.  each 
\  lb.  pepper  at  i^d.jper  oz. 


Grammar. 

MALES  AND  FEMALES. 

I. '      Covards  die  many  times  before  their  death. 
The  valiant  only  taste  of  death  but  once. — 

Shakespeare. 
Analyse  these  lines  and  parse  them. 

2.  Point  out  any  English  terminations  in  them;  and  give 
instances  of  words  witli  a  similar  ending. 


I 

8. 

d. 

0 

C 

6 

0 

8 

81 

I 

I 

0 

0 

8 

5i 

0 

3 

0 

0 

0 

10 

;f2 

7 

A 

SCDtCOCO. 

Kind  of 
Sentence. 

Subject. 

PKdkate. 

Object. 

(«) 

Cowards  die  man^ 
times  before  their 
death. 

P.S. 

Cowards 

die 

many     times 
before   their 
death  (time) 

(«) 

The   valiant  only 
taste  of  death  but 
once. 

P.S. 

Tlie  valiant 
only 

taste 

of  death 
(Ins.) 

but  once 
(time) 

C0zc;ar</jr  — noun,  com.*  masc.,  plu.,  3rd,  nom.  to  'die.' 
die — verb,  reg.  intrans.,  act.,  ind.,  pres.,  3rd,  plu.,  agreeing 

with  its  nom.  '  cowards.' 
many — ^adj.,  indef.  numl.,  qualifying  'times.' 
times — ^noun,  abs.,  neut.,  plu.,  3id,  obi.  of  time  to  'die.' 
many  times — advl.  phrase  (time),  quaufying  '  die.' 
before — prep.,  showmg  the  relation  between  '  death '  and 

'die.' 
their— ^ct,  pro.,  masc.,  plu.,  3rd,  poss.,  gov.  by  '  death.' 
death— nismiy  abs.,  neut.,  sin|[.,  3rd,  obj.,  gov.  by  '  before.' 
the—zdy  of  distinction,  pointing  out '  valiant.' 
valiant — adj.,  used  as  com.  noun,  masc*,  plu.,  3rd,  nom.  to 

'  taste.  *^ 
tfif^K— adj.  of  quality,  qual.  '  valiant.' 
taste--vtxhf  reg.  intrans..  act.,  ind.,  pres  ,  3rd,  plu.,  agree- 
ing with  its  nom.  'valiant.' 
^^prep.,  showing  relation  between  'death '  and  '  taste.' 
death — noun,  abs.,  neut.,  sing.,  obj.,  gov.  by  '  of.' 
^tt/^adv.  of  deg.,  qual.  '  once.' 
cnee — adv.  of  time.,  qual.  '  taste.' 

2.  -ard  in  cowards  ;  drunkard,  laggard,  dastard. 

-M  in  death  (from  die)  ;  mirth,  earth,  berth,  length. 
-7  in  many  ;  wealthy,  mighty,  any,  dreary. 
'ce  in  once  ;  hence,  thence,  whence. 
'ly  in  only  ;  badly,  purely,  wilfully. 

3.  What  is  meant  by  'Mood,'  and  how  many  'Moods 'are 
there  ?    Write  out  the  Imperative  Mood  of  the  verb  '  to  die.' 

Afood  is  the  inflexion  which  a  verb  undergoes  to  show  the 
mood  or  manner  in  which  the  action  is  present^  to  the  mind. 

Some  grammarians  say  Jive,  o\hen/our. 

By  the  first  the  Potential  is  considered  a  mood,  by  the  latter 
the  auxiliaries  which  are  said  to  form  the  Potential  Mood  are 
treated  as  auxiliaries  of  the  Indicative  and  Subjunctive  Moods. 

To  die. 
Imperative  Mood. 
Singular.  Present  Ttnse.  Plural. 

a.  Die  (thou.)  a.  lHi(jtor  you.) 


Geography. 

1.  Draw  a  full  map  of  Northumberland,  Durham,  and  York- 
shire. 

N.B. — Insert  the  lines  of  latitude  and  longitude. 

2.  Describe,  as  for  children,  the  formation  of  springs  and  the 
course  of  a  river  ;  showing  how  and  why  it  widens  and  deepens 
as  it  goes  on,  and  explaimng  the  geographical  terms  which  are 
applied  to  it.     Illustrate  by  examples. 

Snow  and  rain  fall  on  the  hills  and  mountains.  Some  of  the 
rain  runs  down  the  slopes.  Little  rills  from  all  the  hollows 
between  the  hills  join  together  and  form  a  stream.  Some  of  the 
rain  and  the  melted  snow  find  their  way  into  the  ground.  This 
water  sinks  till  it  comes  to  a  hard  rock  or  bed  of  clay,  through 
which  it  cannot  pass.  It  gathers  into  a  great  mass,  till  at  last  it 
forces  its  way  through  some  crack  or  crevice  to  the  surface  of 
the  ground.  Here  it  bubbles  up  and  forms  a  spring.  (Draw 
diagram  on  blackboard.)  The  water  overflows,  and  joiiling  the 
rills,  or  being  joined  by  them,  makes  the  stream.  The  place 
where  the  river  rises  is  called  its  source,  and  the  little  rills  which 
feed  the  stream  by  flowing  into  it  are  called  feeders,  tributaries, 
or  affluents.  Where  one  of  these  joins  the  larger  stream  is 
called  the  confluence.  The  hollow  worn  out  by  the  water  is 
called  the  bed;  the  land  on  either  side,  the  banks;  the  whole 
country  drained  by  the  river,  the  basin;  and  the  place 
where  it  joins  the  sea,  the  mouth.  If  the  water  divides  as  it 
nears  the  sea,  the  land  between  the  mouths  is  called  a  delta, 
(Show  on  map  or  draw  on  blackboard  a  map  of  any  river,  say 
the  Thames,  Point  to  Cotswold  Hills,  Kennet,  Wey,  Mole, 
etc.,  and  the  estuary.) 

3.  Describe  the  position  and  character  of  (Juebec,  Montreal, 
Ottawa,  Winnipeg,  St.John*s,  and  Halifax. 

Quebec,  on  a  bold  rocky  plateau  on  the  north  bank  of  the  St. 
Lawrence,  about  340  miles  from  its  mouth.  It  is  strongly  forti- 
fied, and  has  great  trade.     Capital  of  Quebec  province. 

Montreal,  on  the  S.£.  side  of  the  bland  of  the  same  name, 
near  the  confluence  of  the  Ottawa  and  the  St.  Lawrence,  in  the 
province  of  Quebec.    It  is  the  largest  town  of  the  dominion. 

Ottawa,  capital  of  the  dominion  of  Canada,  at  the  junction  of 
the  Rideau  Canal  and  the  Ottawa  river.  Has  a  population  of 
25,000. 

Winnipeg,  capital  of  the  province  of  Manitoba,  about  forty 
miles  south  of  Lsdce  Winnipeg,  and  on  the  Red  River.  A  seat 
of  the  fur,  lumber,  and  grain  trade. 

St,Johris^  on  the  S.E.  coast  of  Newfoundland,  of  which  it  is 
the  capital.     Strongly  fortified,  and  engaged  in  fisheries. 

Halifax,  on  the  S.E.  coast  of  Nova  Scotia,  of  which  it  is  the 
capital.  It  has  a  splendid  harbour,  which  is  the  chief  British 
naval  station  in  America. 

History. 

1.  In  the  time  of  Alfred  three  different  nations  occupied  this 
country ;  tell  who  they  were,  and  in  what  districts  they  were 
severally  found. 

The  three  different  nations  occupying  this  country  in  the  time 
of  Alfred  were  the  Ancient  Britons,  the  Saxons,  and  the  Danes. 

The  Britons  occupied  Wales,  Cornwall,  and  part  of  Devon, 
Cumberland,  Westmoreland,  and  Lancashire. 

The  Saxons  occupied  the  sonth,  south-east,  and  centre  of  the 
country. 

The  Danes  were  possessed  of  East  Anglia  and  Northumbria, 
stretching  as  far  inland  as  Watling  Street. 

2.  With  what  letter  do  the  names  of  most  of  our  Saxon  kings 
begin  ?  Write  dovoi  at  least  five  such  names  and  give  the  dates 
of  their  reigns. 


The  letter  E. 

A.D. 

•     Egbert 

•  •  • 

•  •  a 

827—836 

Ethelwulph... 
Ethelbald    ... 

•  •  • 

836-857 
858-860 

Ethelbert 

■  •  • 

860-866 

Ethelred 

«  •  • 

866—871 

Edmund 

■  •  • 

941—946 

Edred 

■  ■  • 

946-955 

Edwy 

•  «• 

95S-959 

Edgar 

•  ■  ■ 

959-975 

Edward 

•  •• 

975-979 

etc. 
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3.  What  were  the  distinguishing  ranks  of  society  in  the  tenth 
century?    Describe  their  condition. 

The  principal  person  in  the  kingdom  was  the  King,  elected 
to  that  office  bjr  the  Great  Council.  After  the  king  came,  the 
Eldermen,  or  Earls,  who  ruled  t>ieir  districts  called  shires,  and 
led  their  armies  to  battle  on  behalf  of  their  kin^  and  country. 
Then  came  the  lower  nobles,  called  Thanes,  ownmg  at  least  five 
hides  of  land.  Ceorls  were  the  l^st  class  of  freemen,  and  the  bur- 
gben  of  the  towns  were  engaged  in  trade.  Two-thirds  of  the 
people  were  in  a  state  of  great  degradation  amountingto  slaverv. 
Sale  and  purchase  of  men  were  quite  common.  The  people 
lived  on  the  lands  of  their  lord,  ana  were  not  allowed  to  remove 
without  permission.  The  life  ot  all  the  Anglo-Saxons  would  now 
be  considered  savage,  and  there  were  none  of  the  refinements  of 
the  present  day,  either  in  home,  or  dress,  or  food. 

Composition. 

Write  from  memory  the  substance  of  the  passage  read  to  you 
by  the  Inspector. 

There  is  a  story  told  of  Saint  Anselm,  that  he  was  out  riding 
one  day,  after  he  had  become  Archbishop  of  Canterbuiy,  when 
the  young  men  of  his  train  started  and  chased  a  hare  with  their 
dogs.  'Die  hare  took  refuge  under  Anselm's  horse.  Anselm 
rdned  in  his  horse ;  the  young  men  crowded  round  with  noisy 
triumph  at  the  capture,  but  Anselm  forbade  them  to  touch  the 
hare.  *  You  laugh,'  he  said,  <  but  for  the  poor  creature  there  is 
nothing  to  laugh  at ;  its  mortal  foes  are  about  it,  and  it  flies  to 
OS,  beseeching  for  shelter.  It  is  an  image  of  the  departing  soul 
of  man,  hunted  by  its  enemies  the  evil  spirits.'  Then  he  rode 
on,  and  with  a  loud  voice  forbade  both  men  and  dogs  to  pursue 
the  hare ;  and  the  creature,  glad  and  at  liberty,  darted  oft  to 
the  fields  and  woods. 

Needlework. 

FEMALES. 

Ont  hour  will  U  alhwed  for  this  exercise  im  the  afternoon. 

Music. 

A  qtuartir  of  an  hour  alhrndfor  this  paper, 
(N.B.— Pupil  Teachers  may  answer  the  questions  in  either 
the  Staff  Notation  or  the  Tonic  Sol-fa,  but  not  both.    The 
questions  in  the  Tonic  Sol-fa  NoUtion  will  be  found  at  the  end.) 
I.  Write  above  each  of  the  following  notes  its  value*namc 
(semibreve,  &c.),  and  below  each  its  pitch-name. 

'•  (I)     .  (2)  (3)  (4)  (5) 

Minim.  Quaver.  Semibreve.  Crotchet.        Semiquavtr. 


2.  Write  below  each  of  the  following  intervals  its  name  (major 
third,  &C.) : — 


•      (I) 

m 


{«) 


(3) 


(4) 


«: 


I 


I 


^^ 


Minor  3rd.  Major  or  Major  and.         Major  or 

Perfea  4th.  Perfect  5tli. 


3.  Add  proper  time-signatures  to  the  following : — 


TONIC  SOL-FA  NOTATION. 
I*  Write  a  iix-pulse  tone,  using  two-pulse  measures* 


d    :-  I-  :-  I-  :- 


I. 


2.  Write  the  names  of  the  following  intervals : — {i)me  \Osok\ 
(t)  seh  to  doh^ ;  (3)  soh  to  lah  ;  (4)  doh  to  soh, 

2,  (I) Minor  3rd;  (2)  Major  or  Perfect 4th;  (3)  Major  2nd; 
(4)  Major  or  Perfect  5th. 

3>  Write  the  following  an  octave  higher : — 
Pli    d|    111     8|     1|    ti    d 

>  ndnsltd' 


SECOND    YEAR. 
Pupil  TeaohoTS  at  end  of  Second  Year. 

FIRST  PAPER. 

7%rei  hours  and  a  hatfallowod, 

Euclid. 

MALES. 

[All  generally  understood  abbreviations  for  words  may  be  used.] 

1.  If  two  triangles  have  two  sides  of  the  one  equal  to  two  sides 
of  the  other,  each  to  each,  and  have  likewise  the  angles  con- 
tained by  those  sides  equal  to  each  other ;  they  shall  likewise 
have  their  bases  or  third  sides  equal,  and  the  two  triangles  shall 
be  equal,  and  their  oUier  angles  shall  be  e^ual,  each  to  each, 
viz.,  those  to  which  the  equal  sides  are  opposite. 

Euclid,  Book  I.,  Prop.  4. 

2.  If  two  triangles  have  two  sides  ot  the  one  equal  to  two  sides 
of  the  other,  each  to  each,  but  the  base  of  one  greater  than  the 
base  of  the  other ;  the  angle  contained  by  the  sides  of  the  one 
which  has  the  peater  base,  shall  be  greater  than  the  angle  con- 
tained by  the  sides,  equal  to  them,  of  the  other. 

Euclid,  Book  I.,  Prop.  25. 

3.  In  the  base  BC  of  a  triangle  ABC  any  point  D  is  taken. 
Draw  a  straight  line  such  that  if  the  triangle  ABC  be  folded 
about  this  straight  line,  the  point  A  shaU  fall  on  the  point  D. 


B 


In  the  given  triangle  ABC,  join  AD,  and  bisect  AD  in  E. 
Through  £  draw  FG  at  right  z  s  to  AD,  meeting  AB  and  AC 
in  F  and  G.    FG  is  the  line  required. 

Join  FD,  GD. 

Because  in  the  two  ^s  DEF,  AEF,  DEsAE  (Const.)  and 
EF  is  common,  the  two  sides  DE,  EF=two  sides  A£,  EF,  each 
to  each  ;  and  the  i  AEFs  z  DEF  (Const.),  .'.  base  DF=base 
AF  ;  and  i  FAE=  i  FDE  (I.  4.) 

In  like  manner  it  may  be  shown  that  AG=GD  and  l  GAEs 
I GDE. 

.'.  whole  ZGAF= whole  lGDF, 

Wherefore  if  the  ^  AFG  be  folded  about  the  line  FG,  it  will 
coincide  with  the  A  FDG,  and  the  point  A  will  coincide  with 
the  point  E  (I.  4.)  Q.  E.  F. 

Arithmetic 

FIMALIS. 

I.  To  the  sum  of  2 J  and  3}  add  the  difference  between  4I  and 
5(,  and  multiply  the  result  by  the  quotient  of  7f  divided  by  6}. 

(2i+3*)+(5t"4f)x(7H6J) 


=(6J+iA)xHf 


x(VxA) 


=  7l^x«f 
=WxHI 

^mi.    Ans. 
2.  Express  as  decimals  rh  <u^<l  AV 

,'003  -fn 

16 

=  ■000375.  Ans. 


Ans. 


222 


THE  PRACTICAL   TEACHER. 


July,  1884. 


3.  Find  the  difference  between  \\o{£i   13s.   9d.,  and  f  of 
;f  5  iSs.  5d.,  and  reduce  the  result  to  the  fraction  of  a  guinea. 

\\  of  jgi  13s.  9d.  -f  of  ;g5  ife.  5d. 
1  guinea 

252 
,675-609 

252 
=H-  Ans. 

4.  Find  the  cost  of  carpeting  a  room  34  it.  9  in.  long,  by  26  ft. 
6  in.  wide,  at  4s.  6d.  per  sq.  yd. 

(344x26J^9)x4is. 
=H*x¥xix| 

=5^23  OS.  sjd.  Ans. 

Orammmr. 


MALES  AND  FSUALBS. 


I. 


Immortal  glorits  in  my  mind  revive^ 
And  in  my  soul  a  thousand  passions  tirive. 
When  Rome's  exalted  heauHis  I  descry^ 
Magnificent  in  piles  of  ruin  iie.  Addison. 

Analyse  the  above,  parsing  the  words  in  italics. 

2.  Point  out  any  Latin  prefixes  in  the  above,  and  give  their 
meanings;  and  instance  other  words  in  which  they  occur. 

ANALYSIS. 


Sentence. 


Immortal  glones 
in  my  mind 
revive 

and  in  my  sool 
a  thoosand 
passions  strive 

ic) 
When  Rome's 
exalted  beau* 
ties  I  descry, 
magnificent  m 
iMles  of  ruin 


Kind  of 
Sent. 

Connec* 
tive. 

Subject. 

Pi«d. 

Object. 

Exten- 
sion. 

Princ 
Sent. 

Immor- 
tal glo- 
ries 

revive 

m  my 

mind 

(Jlac€) 

Princ.  co- 
ord, with 

and 

a  thou- 
sand 
passions 

strive 

in  my 

soui 

(Jlace) 

Adv.S. 

(time)  to 

(a)and(^) 

when 

I 

descry 

Rome's 

exalted 

beauties 

m'gnific'nt 

in  piles  of 

min  lie. 

PARSING. 

Glories — noun,  abs.,  neut.,  plur.,  3rd,  nom.  to  '  revive.* 
revive — verb,    reg.   intrans.,  act.,  ind.,  pres.,  plur,   3rd, 

a^eeing  with  '  glories.* 
a — adj.  of  distinction,  limiting  '  thousand.' 
thousand — adj.  of  number,  qualg.  '  passions.' 
a  thousand— comp.  adj.,  qualg.  'passions.' 
passions — noun,  abs.,  plur.,  neut.,  3rd,  nom.  to  'strive.' 
//Irw^— verb,  irreg.  intrans.,  act.,  pres.,  plur.,  3rd,  agreeing 

with  'passions.' 
a^A^ir— advl.  conj.,  joining  '  glories  revive '  and  '  I  descry.' 
exalted— ^9jiX.  adj.  of  quality,  qualg. '  beauties.' 
beauties — noun,    com.,  neut.,  plur.,  3rd,    obj.,    gov.    by 

'descry.' 
^^^T—verb,  reg.  trans.,  act.,  ind.,  pres.,  ist,  sing.,  agree- 
ing with  '  L' 
magnificent— 2jdi,  of  quality,  qualg.  '  beauties.' 
/£f— verb,  irreg.  intrans.,  act.,  inf,  pres.,  gov.  by  'descry.' 

3.  Paraphrase  the  following : — 

He  that  holds  fast  the  golden  mean. 
And  lives  contentedly  between 

The  little  and  the  great. 
Feels  not  the  wants  that  pinch  the  poor, 
Nor  plagues  that  haunt  the  rich  man's  door, 

Imbittering  all  his  state. 

The  man  who  is  wise  enough  to  be  perfectly  contented  with  a 
medium  position  in  life,  without  aspiring  to  be  great  or  fearing 
to  be  little,  is  preserved  from  feeling  the  pangs  of  hunger  and  the 
sore  needs  of  the  poor;  while  he  is  also  Sree  from  the  petty 
annoyances  which  continually  surround  the  home  said  mar  the 
happmess  of  the  rich. 


Geography. 

{Answer  Two  Questions.) 

1.  Draw  a  map,  showing  the  coast-line  of  the  Baltic  Sea,  and 
full  physical  features  of  Norway  and  Sweden. 

N.B. — Insert  the  lines  of  latitude  and  longitude. 

2.  What  causes  affect  climate  ?  Give  illnstratioDs  from  the 
different  British  possessions. 

Among  the  prmcipal  causes  which  affect  climate  are : — 

(a)  Nearness  to  the  Equator, — Countries  near  are  hotter  than 
those  more  remote  ;  thus  India  is  hotter  than  Cape  Colony,  and 
Cape  Colony  than  Canada. 

{b)  Proximity  to  the  sec^ — The  sea  moderates  the  climate ; 
lands  near  the  sea  arc  moister  and  more  temperate  than  those 
inland ;  thus  British  Columbia  has  more  rain  and  is  milder  tbao 
Quebec. 

{c)  Elevation. — Mountainous  countries  are  colder  than  flat, 
low-lying  countries.  Europeans  go  to  the  hills  during  the  hot 
season  in  India  to  escape  the  heat  of  the  plains. 

{d)  Direction  of  the  mountain-chains^  and  general  slope  of  the 
country. — Mountain-chains  may  be  so  placed  as  to  moderate  the 
climate  whether  as  regards  heat  or  cold,  as  the  Himalayas  do 
in  India. 

[e)  Cultivation,  character  of  the  soil,  etc. — Presence  of  trees 
alter  the  amount  of  moisture.  Where  planted,  as  in  Cape  Colony, 
or  some  districts  of  Australia,  the  climate  is  more  moist. 

3.  Describe  fully  the  basin  of  the  Ganges. 

The  basin  of  the  Ganges  embraces  an  area  of  nearly  400,000 
square  miles,  and  extends  from  the  Himalayas  in  the  north  to 
the  Vindhyas  in  the  south,  and  from  the  high  lands  separating 
it  from  the  basin  of  the  Indus  in  the  west  to  the  Bay  of  Bengal 
in  the  east.  The  river  rises  in  the  Himalayas  at  a  height  of 
11,000  feet,  and  flows  through  the  range  for  a  distance  of  two 
hundred  miles.  On  entering  the  great  plain  it  is  not  more  than 
1000  feet  above  the  level  of  the  sea,  and  the  basin  is  thos 
remarkably  fiat  for  nearly  1300  miles.  The  basin  includes 
numerous  tributaries  to  the  mam  stream,  among  others  being 
the  Tumna  from  the  Himalayas  and  the  Sone  from  the  Vindhyas 
on  the  right  bank,  and  the  Goomtee,  Gunduck,  and  Godra,  on 
the  left,  are  from  the  Himalayas. 

At  a  considerable  distance  from  the  sea  the  river  forms  many 
mouths,  and  receives  the  Brahmapootra,  the  lower  course  of 
which  is  thus  included  in  the  Ganges  basin,  which  is  verv  fertile, 
and  covered  with  a  vast  population  in  large  cities  and  towns, 
Calcutta,  Delhi,  Benares,  ratna,  and  Allahabad,  being  the  chief. 

SECOND  PAPER- 

Tivo  hours  and  a  half  allowed. 

Needlework. 

FEMALES. 

The  needlework  specimens  will  be  collected  by  the  Inspector 
at  the  expiration  of  one  hour  after  the  distribution  of  the  examin- 
ation papers. 

Arithmetic. 

MALES. 

1.  If  I  get  £$  I2S.  6d.  for  the  loan  of  ;f  375  for  4  months,  what 
rate  per  cent,  per  annum  of  interest  do  I  get  ? 

Rate  for  £yi^  fo^  4  mos.  =  Sf 

375 '<  4 
_5f  X  100  X  12 

375x4 
=4^.  Ans. 

2.  If  I  invest  jf  2925  in  railway  stock  at  97^,  what  would  I 
lose  in  capital  if  the  stock  fell  to  95)  ?    (Omit  brokerage.) 

97i-95J=i4 
Loss  on  £97^=1% 

^-% 

974 

2925    =-^ ^ 

97i 
=  £52  IPS.  .Ans. 

3.  A  merchant  has  four  ships,  the  ist  of  which  brings  him  a 
profit  of  ;^I200  in  10  months,  the  2nd  ;^I500  in  12  months,  the 
3rd  jf  700  in  9  months,  and  the  4th  a  loss  of  ^500  in  8  months. 
Find  his  average  gain  per  month. 


»» 


f* 


It 


100  „  12 


II 


II 


II 


»i 
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Profit  per  mo.  on  ist=^ffA=jfi20 

3rd=  ^*  =      77t 


I 


Total  gains    322^ 
Loss  per  mo.  on  4th,  =  A|«  =     62^ 

;C26oA-  Ans. 

4.  If  the  true  discount  on  a  bill  of  £^7  108.  be  ;f  12  los., 
interest  being  at  5  per  cent,  per  annum,  in  how  many  months 
wiU  the  biU  be  due  ? 

Present  worth =;f  387  i06.-jf  12  I08.=;f375. 

Int.  on  ;£'375  for  i  year  at  5  per  cent«=;£'i8  15s. 
£    s,    £    s.      mo8.  mos. 
18  15  :  12  10  ::   12  :  8.  Ans. 

History. 

MALES  AND  FKMALKS. 

1.  Under  the  feudal  system  what  were  the  chief  advantages 
claimed  by  the  lord  ? 

(a)  He  claimed  homage  from  the  vassal,  who  swore  ftalty  to 
his  lord,  and  assisted  him  against  his  enemies. 

{b)  Also  aids  on  special  occasions. 

\c)  Reiufs  or  payments  made  by  vassals  on  succeeding  to  the 
estates  of  their  predecessors. 

{i)  He  had  the  power  to  give  wards  in  marriage. 

(e)  He  exacted^iuv  when  land  was  alienated. 

{f)  He  tsckioUd  the  property  when  the  vassal  left  no  heirs. 

2.  When  and  for  how  long  did  Richard  II.  reign  ?  Tell  the 
names  and  nationality  of  his  wives,  and  compare  his  character 
with  that  of  hi&  father. 

Richard  II.  reigned  from  1377  to  1399.  He  married  (i)  Anne 
of  Bohemia  ;  (2)  Isabella  of  France.  Richard  had  some  ability, 
bat  vras  of  a  violent  temper  and  deficient  in  jud^ent,  both 
qualities  rendering  him  unfit  to  reign.  When  he  did  assert  his 
will  his  conduct  became  tyranni<»l.  On  the  other  hand,  the 
Black  Prince,  his  father,  was  of  a  brave,  prudent,  active,  and 
warlike  disposition.  When  he  died  he  had  the  reputation  of 
possessing  all  the  virtues  of  perfect  chivalry,  although  the  latter 
part  of  his  life  was  marred  by  some  instances  of  cruelty. 

3.  When  did  Cade's  insurrection  occur,  and  what  complaints 
were  then  made  by  the  people  ? 

In  the  reign  of  Henry  VI.,  1450.  The  people  of  Kent  whom 
he  led  complained  that  it  was  rumoured  Kent  was  to  be  deso- 
lated because  of  Suffolk's  death,  that  prosperity  was  driven  from 
the  land  by  misgovemment,  that  the  people  were  not  paid  for 
stuff  taken  for  the  King's  use,  that  places  of  trust  were  filled  by 
mean  and  corrupt  persons,  that  they  had  been  greatly  overtaxed, 
that  the  sheriffs  were  guilty  of  extortion,  and  that  they  had  not 
been  allowed  freely  to  elect  Members  of  Parliament. 

Teaching. 

What  common  mispronunciations  arc  to  be  found  in  your 
district,  and  how  would  you  correct  them  in  a  reading  lesson  ? 

Nolt, — The  answers  to  this  question  would  be  very  varied, 
according  to  the  districts  in  which  the  examinations  were  held. 
The  following  is  an  example  for  one  district  only. 

The  principal  mispronunciations  in  this  district  are  of  words 
in  whidi  the  letter  r  occurs,  words  like  length  and  stren^h,  the 
g  being  left  out,  words  ending  in  'ten  and  -ting  being  similarly 
pronounced,  and  words  in  -ecum  bein^  made  into  two  syllables. 

To  correct  the  first,  practice  is  given  with  an  exaggerated 
sound  of  the  letter  in  pronouncing  the  syllables  0r,  tr^  ir^  or,  ur; 
the  position  of  the  tongue  is  shown,  and  all  words  are  spoken 
slowlv.  V^th  the  letter  ^  the  words  are  divided  into  two 
sounds,  the  Ung  being  said  first  and  the  sound  of  -th  added.  In 
been  and  being  the  hard  sound  of  the  g  is  made  prominent  till  the 
distinction  is  seen.  Practice  in  slow  pronunciation  and  imitation 
of  the  teacher's  pattern  voice  and  formation  of  mouth  correct  the 
Utter. 

Mnsic 
A  qmarUr  of  an  hour  aUowtdfor  this  Paper. 

(N.B. — Pupil  Teachers  may  answer  the  questions  in  either 
the  Staff  Notation  or  the  Tonic  Sol-fa,  but  noi  both.  The 
questions  in  the  Tonic  Sol-fa  Notation  will  be  found  at  the  end.) 


I.  Write  below  each  of  the  following  intervals  its  name  (minor 
third,  &c.) : — 


I. 


(I)  U) 


(3) 


jta: 


1 


xa: 


I 


Minor  and. 


Major  or  Major  or 

Perfea  stb.  Perfect  4th. 


2.  Write  the  scale  of  A  major,  placing  the  necessary  sharps 
before  the  notes  to  be  sharpened. 


2. 


I 


2a: 


4fi— :Si. 


I 


3.  Add  bars  to  the  following  i-* 

-I ^     »     »     l>>      I K-l 


TONIC  SOL-FA  NOTATION. 

I.  What  is  the  interval  (major  third,  &c.)  (0  between  U  and 
doh^ ;  (2)  between  me  and  te  ;  (3)  between  doh  vjkdfah  ? 

1.  (I)  Minor  2nd;  (2)  Major  or  Perfect  5ih ;  (3)  Major  or 
Perfect  4th. 

2.  What  is  the  mental  effect  {i)oime7  (2)  oisoh  ? 

2.  (1)  Steady,  calm,  placid ;  (2)  grand,  bold,  and  bright. 

3.  Write  (i)  the  pulse  signs  for  a  four-pulse  measure ;  (2)  a 
six-pulse  measure. 


(1) 


I 


(2) 


I 


THIRD  YEAR. 
PnpU  TM«h«n  at  end  of  Third  Tear. 

FIRST  PAPER. 

Thret  hours  and  a  halfaOowed. 

Euclid. 

MALES. 

[All  generally  understood  abbreviations  for  words  may  be  used.] 
Answer  two  Questions,  including  No.  3,  if  you  can. 

1.  Straight  lines  which  are  parallel  to  the  same  straight  line 
are  partdlelto  each  other. 

Euclid,  Book  I.,  Prop.  30. 

2.  If  a  parallelogram  and  a  triangle  be  upon  the  same  base, 
and  between  tlie  same  parallels;  the  parallelogram  shall  be 
double  of  the  triangle. 

Euclid,  Book  I.,  Prop.  41* 

3.  Construct  a  triangle  having  the  vertical  angle  four  times 
each  of  the  angles  at  the  base. 


Describe  an  equilateral  triangle  ABC  (I.  i.)    Bisect  each  of 
he  i.  *s  ABC,  ACB  by  BD,  CD  meeting  in  D  (I.  9.) 
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.P^/^^^o*'^'""*  •'*  '"'»«^  ^  <'««We  of  each  of  the 

Since  every  equilateral  A  is  equiangular  (Cor.  I.  5),  and  the 
three  l  *s  of  every  a  =  two  right  z  's  ; 

/.  each  of  the  z  's  of  A  ABC  =  j^rd  of  two  richt  L  *s  : 

.-.  also  DBC,  pCB  each  =  ^th  of  two  right  L  \  and  to- 
gether  they  =  ^rd  of  two  right  z  *s  ; 

.;.  rcmg.  z  BDC  of  a  DBC  =  f  rds.  or  ^ths  of  two  right  l  's. 

ue.  ine  L  BDC  =  four  times  each  of  the  l  \  DBC,  DCB. 

Q.  E.  F. 

Algebra. 
{Answer  two  Questions,  including  Question  z,  if  you  can.) 

I.  If  ass  3,  ^=4,  r=s,  ^=6,  find  the  numerical  value  of— 

{a-¥b){c+d)  -  {h-\-c){d+a) 
ab-bc-k-cd-da 


W 


and  also  of  ^  Vg'+^+ v^g^+^^-^a 

ab  -  be  ■\' cd  —  da 
-  (3+4)  (5  +  6)  -  (4  +  5)  (6  +  1) 

12-20  +  30-18 
-.77-81 


Ans. 


d'C-^-b-a 

=  g\/9+i6  +  v^27+64+i2S 
,    6-5+4-3 

2 
=:  8.    Ans. 

2.  State  and  prove  the  rule  for  finding  the  L.C.M.  of  two 
expressions,  and  find  the  L.C.M.  of  ^-/-2  and  3!r3l  ,o^T 

^.l^^'t'T?'^"^^  .°"*  °^  ^.®  expressions  by  their  G.C.M.    Then 

i^'?l^^Mf  ?"^?''?  ^*"^  ^^  ^^^'^  expression  together;  the 
product  will  be  the  L.C.M.,  or—  ^         ' 

Divide  each  of  the  expressions  by  the  G.C.M.  Then  mult 
the  quotients  and  the  G.C.M.  for  the  L.C.M. 

If  two  numbers  are  prime  to  each  other,  the  only  no.  which 
will  contain  them  is  their  product.  But  if  twi  nos.  have  a  common 
factor,  then  the  least  no.  which  will  contain  them  bo\h  mus" 

^^^1X^1%"^.^  °'  ^^^"^  ^""^  -  P"-  to  each 

For  let  a=zcx  and  b^^cy.  Then  x  and^  are  prime  to  each 
other,  and  r  is  common,  and  the  least  multiple  to  £)ntain  ex  and 
CK  «  cxy.  But  c  is  the  G.C.M.  of  a  and  b,  and  ;c  and  Tare  ^he 
parts  prime  to  each  other.  '  ^ 

And  exy=aysibx9  _. 

c 

3^3-ICX««-7jr.4)9j:S-     x«2  (3 

»y'-30ur'^2ix-i2 
io)3ojr*  +  20j:+io 

3^:*+  2Jf+   l)3Ji:*-iae-7x-4(;r-4 

-i2jr«-&r-4 
-I2j:*-&r-4 

G.C.M.=»3r>+2ar+i      " 

3j:'  +  2^  +  I)3x3-iq»»-7:c-4.  QJt3~j~2 

*-4»3*  -2 
L.C.M.  =(3^+2j:+  I)  (jr-4)  (3^-2) 
=(9a:»-;r-2)(j:-4) 
=»a:^-3&x»~j:«+2jr+8.  Ans. 

V\}'J^  ^^^  "^^  *^  <^"*^  pe«on  six  more  than  one  fourth  of 
ms  sheep,  to  another  one  fifth  of  the  remainder,  and  to  a  third 


two  more  than  one  sixth  of  those  now  left.     If  he  has  still 
eighteen  unsold,  how  many  had  he  at  first  ? 

Let  jr=No.  he  had  at  first, 

then  -  +6= No.  in  first  sale, 
,  4 
and  f  jf  -  6  =  No.  after  first  sale 
then  i  (J  X  -  6) = No.  in  second  sale 
and  i{Jj?-6)=No.  after  second  sale 
then  I  of  f(fx-6)  +  2=No.  in  third  sale 
and  ^  of  KJJT  -  6)  -  2  =  18,  No.  after  third  sale. 

--::«.2=,8 
2 

x-8-4=36 

^=48.  Ans. 


Mensuration. 

The  area  of  a  square  field  is  equal  to  the  area  of  a  rectangle 
whose  sides  are  21  ft.  11  in.  and  197  ft.  3  in. ;  find  the  side  of 
the  square. 

21  ft.  II  in.  X 197  ft.  3  in. 
=  263x2367 
=622521  sq.  inches. 

^/62252I 
s 789  inches 
=65  feet  9  inches.  Ans. 


Arithmetic^ 

FEMALES. 

I.  Simplify  -  ^^    *       and  express  your  answer  decimally, 

4'4+l 

7-375 -i+* 
4*4+ -6 


7'37S- '"5  +  75 
=  '625.  Ans. 


2.  Reduce  }  of  a  guinea +*  of  |  of  ;f  i  +^  of  }  of  a  crown  + 
t  of  f  of  is.  to  decimals  of  £1  and  of  >f  loa 


s. 


=Ws. 


Jgui.  =  ixV=V=Wi 

iof  Jof;fi=ix»xV=V=W 
}of|ofacr.=|xf  x}=  4=|f 

toff  of  IS.  »A=:,4    , 

vis.  to  the  dec.  of  ;^i=V«^x  A=»J=74375.  Ans. 
To  dec  of  ;gioo=  74375  +  100=  -0074375.  Ans. 

3.  A  man  undertakes  a  journey.  He  walks  i  of  the  disUncc 
the  first  day ;  -25  of  what  remained  on  the  second  day;  '5  of 
what  still  remained  on  the  third  day,  thus  leaving  12  miles  for  the 
fourth  day.     What  was  the  length  of  the  journey  ? 

First  day  walked  i  left  i 
Second  day  walked  '25  of  i=t    left=i-4=S 
Third  day  walked -3  of  i=|of|=t    left={xJ=J 

.*.  t=i2  nules 

^  =  12x4=48  miles.  Ans. 

4.  What  is  a  decimal  fraction  ?  State  and  prove  the  rule  for 
converting  a  decimal  into  a  vulgar  fraction,  and  apply  \-our  rule 
to  the  conversion  of  207  into  a  vulgar  fraction. 

A  decimal  fraction  is  one  whose  denominator  is  10  or  a  power 
of  10,  the  denominator  being  known  by  fixing  a  point  as  many 
figures  to  the  right  of  the  numerator  as  there  are  cyphers  in  the 
denominator. 

Write  as  many  o*s  prefixed  by  i  as  there  are  decimal  places 
in  the  number. 

'«>7=AWr. 

Since  a  figure  one  step  to  the  right  from  the  units'  pUce  is 
Ath  the  value  of  the  same  figure  in  the  units,  and  in  the  second 
place  rirth,  and  in  the  third  place  nAnrth,  it  follows  that  -207= 
A»  tIt»  and  tWv<  The  common  denominator  of  these  fractions 
is  1000,  and  when  reduced  the  numbers  are  aoo,  o,  7,  which, 
added,  yield  -f^^. 
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Grammar. 

MALES  AND  FEMALES. 

I.  An  ineuhtrient  step  may  crttsh  the  snail, 

That  crawls  at  tt/ening  in  the  public  path  ; 
But  he  that  has  humanity ^  fcrtwarmd^ 
VViU  tread  aside  and  let  the  reptile  Hve, 

Analyse  the  above  passage,  parsing  the  words  in  italics. 

ANALYSIS. 


ScntcDOBi 


Aa  loadvoteot 
step  may  crush 

the  snail 

.        <*\ 
Uat   cnwls  at 

evcDtng  in  the 

pobiic  path 

ic) 
bot    he,    fore- 
vanacd,^  will 
txtad  aside 

{d) 
udlct  the  rq>> 
tile  live 


ie) 
tbt    has 
inanity 


ho- 


Kind 
of  Sent 


P.S. 


Adj.  to 
smailm 


P.S. 

adver.«. 

to  (a) 


Prise, 
co-ord. 
with(c) 


Adj.  to 
he  in  {fi) 


Con- 
nee* 
tive. 


Inrtl 


but 


and 


tnr^. 


Snbject. 


An  inad- 

vertent 

step 

that 


he,  fore- 
warned 


Ihe] 


that 


Pr«di. 
cate. 


mav 
crush 


crawls 


will 
tread 


wUl  let 


has 


Object. 


the  nail 


the  reptQe 
(to)  five 


hunuuuty 


Bxtension. 


at  evening 

(/riw«)inthe 

public  path 

(Jtace) 

aside  (/lace) 


Parsing. 

Inadvertent — Adj.  of  quality,  qual.  'step.* 

may—ZMx.  verb  to  '  crush,*  indicating  pot.  mood. 

crush — ^verb,  ree,  trans.,  act.,  inf.,  gov.  by  'may.* 

may  crush — verb,  reg.  trans.,  act.,  pot.,  pres.,  3rd,  sing., 

agreeing  with  'step.' 
Mo/— rel.  pro.,  3rd,  sing.,  com.,  nom.  to  'crawls J 
miw/r— verb,  reg.  intrans.,  act.,  ind.,  pres.,  3rd,  sing. 

agreeing  with  '  that.' 
evening—noMn^  abs.,  neut.,  sing.,  3rd,  obj.,  gov.  by  '  at.' 
i^*— pro.,  pers.,  masc,  sing.,  3rd,  nom.  to  '  will  tread.' 
that— pro.,  rel.,  masc,  sing.,  3rd,  nom.  to  'has.' 
humanity — abs.  noun,  neut.,  sing.,  3rd,  obj.,  gov.  by  'has.' 
forewarned— 'paji,  adj.  of  quality,  qual.  'he. 
tt*//— aux.  verb  to  '  tread,  indg.  future  tense 
/«flrf— verb,  irreg.  intrans.,  act.,  inf.,  pres.,  gov.  by  '  will.' 
will  tread — verb,  irreg.  intrans.,  act.,  ind.,  fut,  3rd,  sing., 

agreeing  with  'he.' 
aside— 'Sidv.  of  manner,  qualg.  '  will  tread.' 
^/— verb,  irreg.  trans.,  act.,  inf.,  gov.  by  'will.* 
/«/— verb,  reg.  intrans,  verb,  act.,  inf.,  gov.  by  'will  let.' 

2.  Explain  how  the  word  *  aside  *  is  formed,  and  give  instances 
of  adverbs  of  similar  formation. 

Aside  is  formed  from  the  prefix  a,  which  means  in  or  an,  and 
the  noun  side,  A  having  the  force  of  a  preposition,  the  word 
may  be  said  to  be  formed  of  a  preposition  and  a  noun. 

Other  adverbs : — abed,  afoot,  ashore. 

3.  Point  out  a  Latin  prefix  and  a  Latin  suffix  in  the  above. 

Prefix  :  in  in  inadvertent. 
Affix :  ent  in  the  same  word. 

4.  Correct,  if  needful,  the  following  sentences  : — 

(a)  It  is  I  that  he  fears. 
\b)  He  is  a  bov  of  nine  years  old. 
(r)  Who  can  tnis  letter  be  from  ? 
\d\  I  feel  coldly  this  morning. 

(a)  It  is  I  whom  he  fears. 
\h)  He  is  a  boy  nine  years  old. 
(r)  Whom  can  this  letter  be  from  ? 
\d)  I  feel  cold  this  morning. 

Qeography. 

1.  Draw  a  full  map  of  Egypt,  showing  the  position  of  the 
Sottdan  and  of  the  places  connected  with  the  present  war, 
N.B.^Insert  the  lines  of  latitude  and  longitude. 


2.  Gives  notes  of  a  Lesson  on  '  China,  its  physical  character, 
chief  towns  and  rivers,  and  the  character  of  the  people.* 

Physical  character. — 1600  miles  long,  1300  miles  broad.  Con- 
sists of  a  series  of  large  river  basins  opening  out  to  a  long  flat 
coast  in  the  east,  but  the  watersheds  are  mountainous  in  the 
west.  Chief  ranges  Pe-ling,  Nan -ling,  Sin*  ling,  Yun-ling,  in 
China  proper;  Thian-Shan,  Tangua  Oola  separating  it  from 
Siberia,  and  the  Himalaya  from  India ;  Kling  Khan  in  Mon- 
golia ;  In-shan  in  the  centre.  Between  the  Himalayas  and  the 
Thian-Shan  lies  the  sandy,  rainless  desert  of  Gobi,  extending 
1000  miles  from  east  to  west. 

Rivers, — Amoor  in  the  N. ,  partially  in  Siberia :  Hoang-ho  and 
Yang-tse-kiang,  rising  near  each  other  and  flowing  eastward, 
the  Canton  river,  and  the  Peiho  river.  Volume  of  water  great, 
carries  down  great  quantities  of  mud,  (hence  Yellow  river  and 
sea.)    Describe  '  bore  *  caused  by  water  meeting  tide. 

Chief  towns, — China  very  populous  ;  hence  towns  large  with 
narrow  streets,  crowded  houses  and  streets. 

Pekin^  on  Peiho,  capital,  walled,  fortified,  end  of  great  canal, 
770  miles  long;  Nankin,  formerly  capital,  nearly  a  million 
people,  ruins,  pagodas,  temples  ;  Canton,  or  Se-kiang,  800,000 
people,  first  port,  great  nver  population ;  Amoy,  Foochew^ 
Ning'Po,  Shang-hai,  are  ports,  Tien-  Tsin  on  canal. 

People, — Very  industrious,  possessing  much  manufacturing 
skill  and  ingenuity,  performing  with  ease  delicate  work  of  dif- 
ferent kinds;  fond  of  their  country,  to  which  they  retura  if 
possible,  after  having  made  money  elsewhere.  Averse  to  mixing 
with  strangers,  who  were  excluded  from  the  country  till  recently. 
Disciples  of  Confiicius,  a  deist,  or  worshippers  of  Fo,  probably 
the  same  as  Hindoo  Buddha. 

3.  What  are  Monsoons  ?  Where  are  they  felt  ?  And  what 
are  their  effects  ? 

Monsoons  are  trade  winds,  modified  by  the  climates  of  the 
countries  over  which  they  pass.  They  are  felt  alone  the  east 
coast  of  Africa,  but  more  especially  in  India.  They  blow  from 
N.E.  from  November  to  March,  and  from  S.W.  from  April  to 
October.  When  once  established,  the  S.W.  Monsoon  coming 
across  the  Indian  Ocean  is  charged  with  moisture,  which  falls  in 
great  showers  of  rain  on  the  W.  Ghauts.  The  west  of  India 
has  thus  periodical  rains  as  one  result  of  the  monsoons.  The 
N.E.  Monsoon  in  a  similar  manner,  carries  rain  to  the  coast  of 
Africa.  At  the  time  of  the  change  of  monsoons,  ^eat  quantities 
of  rain,  attended  by  storms  of  thunder,  are  precipitated. 

Monsoons,  not  so  decided  as  those  of  the  Indian  Ocean,  are 
common  between  Australia  and  China,  and  on  the  Coasts  of 
Mexico  and  Brazil. 

SECOND  PAPER. 

7W  hours  and  a  hedf  allowed* 

Needlework, 

FEMALES. 

The  needlework  specimens  will  be  collected  by  the  Inspector 
at  the  expiration  of  one  hour  afler  the  distribution  of  the  examin- 
ation papers. 

Arithmetic. 

MALES. 

0 

1.  If  I  buy  railway  stock,  paying  a  dividend  of  6}  per  cent., 
at  I29l>  what  rate  per  cent,  do  I  get  for  my  money,  the  usual 
brokerage  being  charged  ? 

I  receive  £6^iox  £{i2^-¥i), 
.*.  Rate  of  interests  As  130  :  100  ::  6^  :  ^.  Ans. 

2.  What  principal  will  amount  to  ;^594'88  at  compound 
interest  in  2  years  at  4  per  cent,  per  annum  ? 

100 

4 
104       End  of  1st  year. 

4'i6 


4  p.  c.=A 

4  p.  C.=|?y 


lo^'io  End  of  2nd  year. 

£  £  £       £ 

.*.  lo8'i6  :  594*88  ::  100  :  550.    Ans. 

3.  State  the  rule  for  pointing  in  square  root.    Find  to  three 
places  of  decimals  the  square  roots  of^  i68'i,  *2,  and  ot. 

Place  a  point  over  the  units  figure,  and  then  over  every  second 
figure  to  the  left,  and  also  to  the  right  when  there  are  decimals. 
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If  a  period  is  not  complete  in  the  decimal  fraction,  add  a  o  to 
complete  it 

16ft'i6o(So6(i2'96.t;.     Ans. 

22r68 
44 
249)  2410 
2241 

2586)  16900 
15516 


25935)  138400 
129625 

J32i 

*26odo6('447.  Ans. 

ii 

84)  400 
136 

887)    6400 
6209 

191 


*oiilii('io^.  Ans. 
I 

205)     nil 
1025 

86 


4.  If  a  grocer  by  selling  tea  at  2s.  6d.  per  lb.  gains  12  per 
cent.,  what  did  it  cost  him  per  cwt.  ? 

Selling  price=2s.6d.  xii2=;fi4 
„        „     scost  price+gain 

=  100+12 

=  112  percent. 

£       £      £      £  ^' 
:.  112  :  100  ::  14  :  12  'o 

History. 

HALES  AND  FEMALES. 

I,  Trace  the  descent  of  Queen  Victoria  from  James  I. 
James  I. 


Elizabeth  mar.  Fredk.  of  Bohemia. 
Sophia,  mar.  Elector  of  Hanover. 

I 

George  I. 

j 

George  II. 

George  III. 

Edward,  Duke  of  Kent. 

VictcMria. 

2.  Who  was  Queen  Anne  ?  Mention  persons  illustrious  in  war 
and  in  literature  during  her  reign. 

Queen  Anne  was  the  younger  daughter  of  James  II.  She 
succeeded  to  the  throne  of  England  on  the  death  of  her  brother- 
in-law,  William  III.,  in  1702. 

fVar, — Duke  of  Marlborough,  Prince  Eugene,  Sir  George 
Rooke. 

Literature, — ^John  Locke,  Sir  Isaac  Newton,  Alexander  Pope, 
Joseph  Addison,  Sir  Richard  Steele,  Daniel  De  Foe,  Dean 
Swift. 

3.  How  do  you  account  for  the  success  of  the  American  colo- 
nists in  the  War  of  Independence  ? 

The  colonists  were  fignting  for  the  independence  which  they 
had  enjoyed  since  leaving  th&  country.  They  were  roused  as  a 
whole  nation  to  the  con£ct.  They  were  cheered  by  success  at 
the  first.  They  were  led  by  men  of  superior  ability,  in  whom 
they  placed  every  confidence,  while,  m  some  instances,  the 
British  forces  were  led  by  men  much  less  fit  for  their  work.  They 
had  everything  to  gain,  and  much  to  lose  in  the  conflict,  and 
inspired  by  help  from  France,  and  the  lukewarmness  of  many  of 
the  English,  there  was  little  wonder  that  they  were  successful. 

Teaching. 

Write  the  notes  of  a  lesson  to  a  Sixth  Standard  on  '  Latin 
Prefixes.* 

Formation  of  fT^Tr^.— Recapitulate  results  of  previous  lessons 
in  Standard  V.  on  '  Word  Building.'  Show  now  compound 
words  were  made  of  two  simple  words,  and  that  gradually  one 
part  of  the  word  changed  in  form,  and  sometimes  in  meaning, 
^•g*  I  be-cause  for  by-cause,  a-foot  for  on-foot. 

Prefixes* — When  these  words  have  lost  their  original  form,  or 


when  they  are  put  before  other  words,  we  call  them  prejixa. 
The  meaning  of  many  is  arrived  at  by  comparing  many  words. 
Numbers  of  prefixes,  and  especially  in  Latin,  are  only  the  Latin 
prqx)sttions  put  to  roots  of  verbs  or  nouns. 

t/u  of  Prefixes, — For  forming  words  from  roots.  Words  so 
formed  called  Deriuatmes,  Give  examples,  and  show  how 
some  of  the  prefixes  take  different  forms  to  adapt  themselves  to 
the  roots  to  which  they  are  prefixed,  r.^.,  con  becomes  co,  cop, 
col,  com  ;  e  has  the  form  of  ex,  ef.  Compare  the  same  prefix  m 
different  words,  and  show  that  the  meaning  varies  with  the  use 
of  words.  Recapitulate,  and  ask  for  division  of  words  into 
roots  and  prefixes  to  show  that  the  lesson  has  been  understood. 

Music. 

A  quarter  of  an  hour  alUfwedfor  this  paper , 

(N.B. — Pupil  Teachers  may  answer  the  questions  in  either 
the  Staff  NoUtion  or  the  Tonic  Sol-fa,  but  not  both.  The 
questions  in  the  Tonic  S0I-&  Notation  will  be  found  at  the  end.) 

I.  Write  a  minor  sixth  above  each  of  the  following : — 
(I)  (2)  (3) 


i 


i 


I 


I. 


(I) 


m 


(2) 


(3) 


3 


-4»- 


i 


is: 


•^p ' 


I 


2.  Re- write  the  following,  doubling  the  value  of  eveiy  note  and 
rest : —  


3.  State  briefly  the  meanings  of  the  following  terms : — (i)  Da 
Capo ;  (2)  Dal  Segno ;  (3)  Vivace, 

3.  (i)  Repeat  from  the  beginning ;  (2)  repeat  from  the  sigi; 
(3)  lively,  sprightly. 

TONIC  SOI^FA  NOTATION. 

1.  Write  minor  sixths  above  the  following :— (i)  me ;  (2)iak\ 
(3)  /^. 

l.{i)doh'',  (2)/«iA';  (z)soh\ 

2.  What  are  the  five  kinds  of  measure  commonly  used? 

2.  Two-pulse  ;  three-pulse ;  four-pulse ;  six-pulse  ;  nine-pulse. 

3.  Exphiin  the  following  terms  :—(i)  Da  Capo;  (2)  M 
Segno;  (3)  Vivace, 

3.  (i)  Repeat  from  the  beginning ;  (2)  repeat  from  the  sign; 
(3)  lively,  sprightly. 

FOURTH  YEAR. 
Papil  Teachers  at  end  of  Fourth  Tear. 

FIRST  PAPER. 

Three  hours  and  a  half  allowed. 

Euclid. 

MALRS. 

[All  generally  understood  abbreviations  for  words  may  be  used.] 
AnsTver  two  Questions^  including  No.  3,  if  you  can  do  so, 

1,  If  a  straight  line  be  divided  into  two  equal  parts,  and  also  into 
two  unequal  parts  ;  the  rectangle  contained  bv  the  unequal  parts, 
together  with  the  square  on  the  line  between  the  poinU  of  section, 
is  equal  to  the  square  on  half  the  line. 

Euclid,  Bk.  II.,  Prop.  5. 

2.  In  obtuse-angled  triangles,  if  a  perpendicular  be  drawn 
from  either  of  the  acute  angles  to  the  opposite  sideprodnced,  the 
square  on  the  side  subtending  the  obtuse  angle,  is  greater  tlun 
the  squares  on  the  sides  containing  the  obtuse  angle,  by  twke 
the  rectangle  contained  by  the  side  upon  which,  when  produced, 
the  perpendicular  falls,  and  the  straight  line  intercepted  widiottt 
the  triangle  between  the  perpendicuuur  and  the  obtuse  angle. 
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Euclid,  Bk.  II.,  Prop.  12. 

3.  Construct  a  triangle  having  each  of  the  angles  at  the  base 
one  and  a  half  times  the  vertical  angle. 


At  point  A  in  straight  line  AB  erect  perpendicular  AC. 
Bisect  L  BAG  by  straight  line  DA  (I.  9).  Bisect  L  DAC  by 
straight  line  AE  (I.  9).  At  point  B  make  L  ABEs  L  BAD. 
Produce  BE  aod  AE  to  meet  in  E.  BAE  is  the  triangle 
required. 

'.'  BAG  is  a  right  / ,  and  DA  bisects  it,  zBAD  is  half  a 
r^ht  L ,  and  *.'  L  DAC,  which  is  half  a  right  L  ,  is  bisected  by 
tk,  ^DAE  is  ith  of  right  Z.  .*.  z  BAE  is  Jths  of  aright 
L  ;  and  (Const.)  L  ABE  is  also  jths  of  a  right  L . 

And  since  three  z  's  of  a  A  sstwo  right  L  *s,  L  AEB  is  half  a 
r^ht  L, 

.'.  Each  of  the  L  's  at  the  base  is  one  and  a  half  times  the  L 
at  the  vertex.  Q.  E.  F. 

Algebra. 
Answer  tauo  QMestUm^  includiiig  the  first  QuestwH,  if/au  can, 

I.  Prove  the  mle  for  multiplying  and  for  dividing  a  fraction  by 

an  integer. 

Multiply  together  \^f.  It?,  and  ^+-^ 

Proof  Jor  muitiplicttticn : 

yfhen  the  numr.  is  multiplied.   Let  •  denote  any  frac.  and  s 

u)y  integer  :  then  ~  x  i  s  ^.    For  in  each  of  the  fracs.  -  and 

y       y  y 

',  the  unit  is  divided  into^  parts  and  s  times  as  many  parts  are 
taken  in  —  as  in      :    hence  —  is  2  times  - 

y        y  y  r 

When  the  dcnr.  is  divided.    Let—     be  any  frac.  and  %  any 
integer.    Then-^xsss*     For  in  each  frac.    --  and  -,    the 

yz       y  y*        y 

Dumr.  is  the  same,  but  each  part  in  -  is  ;;  times  as  large  as  in  — 
because  in  —  the  unit  is  divided  into  z  times  as  many  parts  as 

y^ 

in   ,  hence  -  is  z  times  as  great  as  -  - 
y  y  ^  yz' 

o-ttr'    a-^-er  i-a 

^(1+^)  a(i+a)        I-<i 

=Lli.  Ans. 


2.  Find  the  relation  between  a,  ^,  r,  in  order  that  tu^-^-bx-^-c 
may  be  a  perfect  sq. 

Extract  the  square  root  of— 

jf*  -  4*3  +  io«*  -  1 2-r  +  9. 


Extract  the  sq.  root  of  ax*+^x+r,  and  equate  the  remaixider 
to  zero;  thus. 


ax^ 


(*Vi 


b 

%tja 


*'>/^+77iK+ 


bx^?L 
7 


^- 


4« 


The  relation  is  therefore,  that 


r- — sso,  or  that  ^=4«f. 
4a  ._ 

jt*  -  4Jc' +  KM*  -  laar +9(**  -  2* + 3 


2jr*-ftr)    -4*8+ laa:* 
-4*9+  4«* 


ajc"-2x+3) 


6jr»-iaji:+9 
6j:*-hx4-9 


3«  Solve  the  equations — 


(i)  I iijp--^ssa  =3^2^-37*. 
Ill         37 

(a)  4f-a  +  — i-.=:6. 
x-a 

(I)  iiix-JLaa(L) 
III 

"37*+ ^=2  n. 
37 

Mult.  II.  by  3 

Iii4f--^=a 
III 

-iiijf+^=»6 
III 

III 

8^=888 
>a=iii.  Ans. 

Substitute  value  of/  in  I. 
„„-IH=a 

III 

iii:t-isa 
iiijr=3 

jr=^.  Ans. 

(a)4f-«+-^=6 

(jr-tf)«-6(x-fl)=-S 
(x-is)»-6(4P-fl)+3*=9-S 

jf-fl-3=s±2 

jra^+o.  Ans. 


Or,  xssa  +  i.  Ans. 


Mensuration. 


Show  that  the  area  of  a  drenlar  ring  may  be  (approximately 
found  .by.  multiplying  together  the  sum  and  difference  of  the  inner 
and  outer  diameters  and  f^. 


Let  ACB  and  DEF  be  two  circles,  DEF  being  the  leas,  having 
diameters  of  6  and  4  respectively. 
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Then  the  area  of  ring = area  of  large  -  area  of  less  circle. 
Area  of  large  circle =6'  x  7854=28*2744 
small    „    =4' X  7854=12^664 

ring  =157080 

(6  +  4)x{6-4)xH=W  =  'f*=i57i4i  Ans. 

Arithmetic. 

FBMALBS. 

I.  Divide  ;^22  9s.  2d.  among  3  persons  so  that  one  has  twice 
as  much  as  the  second,  and  three  times  as  much  as  the  third. 
Their  shares  will  be  in  the  ratio  of  6,  3,  2, 
Total  shares,  11. 

;^  s.  d.   ^  s.  d. 
The  first  will  get  ^  of  22  9  2  =  12  5  o] 

=  6  2  6  V  Ans. 


I 


„  second 
„    third 


99 
99 


99 
99 


=  4  I  8j 


2.  Find  the  cost  of  carpeting  a  room  18  ft.  9  in.  long  and  17  ft. 
6  in.  broad,  with  carpet  2  ft.  wide  at  4s.  9d.  a  yard. 

No.  of  yds,  reqd.=iMiii7i 

2x3 

andthecost=iM2ii2iiS4t 

2x3 
=VxYxVxJxJ 

gsjCi2  19s.  9 Ad.  Ans. 

3.  A  merchant  buys  a  50  gallon  cask  of  wine  for  ;f  62  los.  and 
sells  it  at  26s.  per  ^lon ;  what  is  his  total  gain  and  gain  per 
cent.  ? 

£    s. 

Selling  price = 26s.  x  50 = 65    o 

Cost  price  =62  10 

Total  gains  210.  Ans. 

;f    8.        £       £   s.      £ 
.'.  62  10  :  100  ::  2  10  :^Gain  per  cent. 

4.  A  person  wishes  to  make  an  income  of  ;£^ioo  per  annum  by 
investing  £2666  13s.  4d.  in  the  3  per  cent.  Consols ;  find  what 
price  they  must  be  quoted  at  when  he  buys  in. 

100  is  produced  by  2666I 

2666I 


99 


99 


99 


99 


100 


—-^^=^80;  the  price.  Ans. 


Grammar. 

MALES  AND  FEMALES. 


I. 


Mighty  winds. 
That  sweep  the  skirt  of  %oxa!t  far-spreaditig  wood 
Of  ancient  growth,  make  music  not  unlike 
The  dash  of  ocean  on  its  winding  shore, 
And  lull  the  spirit  while  they  fill  the  mind. 

Analyse  the  above,  parsing  the  words  in  italics. 

ANALYSIS. 


ScntenoB. 


Mighty  winds  make 
muMcnot  nnlike 
the  dash  of  ocean 
on  his  winding 
shore 

(*) 
that  sweep  the  skirt 
of  some  far-spread' 
ing  wood  of  an- 
cient growth 


and  lull  the  spirit 


while  they  fill  the 
mind 


Kind  of 
Sentence. 


Princ. 

se&t. 


Adj. 

sent,  to 

ivindM  in  a 


Princ. 

sent. 

co-ord. 

with  a 

Adv. 

wnt- 

(time) 

toaandtf 


Con- 
nec- 
tive. 


In 

ftl. 

pro. 


and 


while 


SabjccL 


Mighty 
winds 


that 


[they] 


they 


Predi- 
cate* 


Object. 


make 


sweep 


IttU 


fill 


mosic  not 
nnlike  the 
dash  of 
ocean  on 
his  winding 
shore 

the  skirt  of 

some     far« 

spreading 

wood    of 

ancient 

growth 

the  spirit 


the  mind 


PARSING. 

H^inds — noun,  com.,  neut.,  plur.,  3rd,  nonu  to  'make.' 

that — pro.,  rel.,  neut.,  plur.,  3rd,  nom.  to  '  sweep.' 

far-spreading'— com^Mud  part,  adj.,  of  quality,  qiul. 
'wood. 

growth— noan,  abs.,  neut.,  sing.,  3rd,  obj.,  gov.  by  '  of.' 

mahe — ^verb,  irreg.  trans.,  act.,  ind.,  pres.,  3rd,  plur., 
agreeing  with  '  winds.' 

music — noun,  com.,  sing.,  neut.,  3rd,  obj.,  gov.  by 
'  make.' 

not — adv.  of  negation,  qual.  'unlike,' 

unlike — adj.  of  quality,  qual.  'music' 

dash — noun,  abs.,  neut.,  3rd,  sing.,  obj  ,  gov.  by  adj. 
'unUke.' 

/m//— verb,  reg.  trans.,  act.,  ind.,  pres.,  3rd,  plur.,  agree- 
ing with  *  they '  und. 

2.  What  sort  of  word  is  '  far-spreading '  ?  Give  examples  of 
^/^r  combinations  in  compound  adjectives. 

Far-sprtading  is  a  compound  adjective,  made  up  of  a  participle 
and  an  adverb. 

Other  combinations  :  Noun  and  Adjective — snow-white,  wil- 
ful, brand-new,  stone-blind. 

Verb  and  Adverb  : — well-bred,  under-done,  over-done,  high- 
born. 

3.  What  is  the  force  of  '  un '  in  the  word  '  unlike,*  and  what 
other  meaning  has  it  when  prefixed  to  a  verb  ?    Give  examples. 

Vn  in  unlike  means  not.  It  also  means  back,  as  untie,  unlock, 
undo,  unroll,  unfold,  unbar. 

4.  Mention  some  of  the  principal  events  that  have  contribated 
to  bring  our  language  into  its  present  form. 

English  is  a  Teutonic  language,  brought  over  by  the  Saxons 
from  Germany  at  the  invasion  m  the  4th  century.  It  is,  how- 
ever, very  largely  mixed  up  with  words  which  have  a  different 
origin,  these  words  having  been  introduced  in  the  following 
ways : — Some  words  were  adopted  from  the  ancient  inhabitants 
of  this  country.  These  are  Keltic.  A  few  Latin  words  from  the 
Romans  are  found  in  the  language  ;  the  bringing 'of  Christianity 
by  missionaries  introduced  many  more  connected  with  the 
Cfhurch.  When  the  Normans  invaded  England  they  brought  still 
more  Latin  words,  slightly  changed  in  form  by  coming  tnroagh 
the  French.  The  revival  of  learning  in  the  15th  century  added 
more  still.  The  great  amount  of  commerce  England  has,  her 
connection  with  every  nation  in  the  world,  and  the  importance 
of  the  country  generally,  have  added  words  from  nearly  every 
known  language.  In  this  way  we  have  Spanish,  Italian, 
Portuguese,  Turkish,  Hindu,  Persian,  Malay,  American,  and 
other  words  in  the  language,  making  English  Uie  most  composite 
of  known  languages. 

Geography. 
(Answer  two  Questions  including  Q»  l.) 

1.  Draw  a  full  map  of  Australia,  including  Tasmania.  Insert 
lines  of  latitude  and  longitude. 

2.  Give  notes  of  a  lesson  on  '  Day  and  Night.'  Illustrate  by 
diagrams. 

JntroductioH. — Draw  attention  to  ports  of  day,  eliciting  names, 
morning,  forenoon,  noon,  afternoon,  evening,  midnight,  dawn, 
and  twilight.    Also  that  light  is  derived  from  sun. 

Cause  0/ Day  and  J^t^ht. — Show  that  phenomena  might  be 
caused  in  two  ways — (a)  by  earth  turning  round  on  its  axis ;  or, 
(2)  by  sun  going  round  the  earth.  Latter  formerly  believed. 
Hence  common  expressions,  sunrise  and  sunset,  sun  going  /rem 
east  to  west,  etc.  Former  the  real  cause.  Illustrate  by  candle 
and  globe,  or  by  sun  shining  through  window  on  globe.  From 
same  illustration  show  the  way  in  which  dawn,  sunrise,  sunset, 
and  twilight  are  caused. 

Z>a^  and  night  at  different  times  in  different  places, — Morning 
at  all  places  on  same  meridian  at  same  time.  (Show  how).  There 
being  360"  round  the  earth,  and  a  rotation  of  the  earth  taking 
place  every  24  hours,  time  is  one  hour  later  for  every  15^. 

Show  globe  or  map,  and  give  exercises  and  examples. 

Benefits  of  day  and  night, — Time  of  rest,  provision  for  radia- 
tion, cooling  of  earth,  formation  of  dew  necessary  to  the  earth  s 
vegetation. 

3.  'All  the  long  and  gentle  slopes  descend  towards  die 
Atlantic  Ocean ;  all  the  aSort  and  rapid  slopes  towards  the 
Pacific,  and  its  continuation,  the  Indian.* 
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Show  from  each  continent,  as  fully  as  you  can,  that  this  state- 
meot  is  trae. 

In  America  the  Rocky  Mountains  and  their  continuation,  the 
Aodes,  are  within  a  comparatively  short  distance  from  the 
P^c ;  and  all  the  great  rivers,  Mississippi,  St.  Lawrence, 
Aicazon,  Orinoco,  La  Plata,  etc.,  flow  to  the  Atlantic  No  large 
rirers  flow  into  the  Pacific. 

In  Europe  the  rivers  are  all  drained  into  the  Atlantic  Ocean 
and  its  seas,  and  the  axis  of  the  mountain  chains  is  much  nearer 
the  southern  part  of  the  Continent  than  the  northern. 

In  Africa  the  high  lands  are  near  the  coast,  but  the  mountains 
of  southern  Soudan  are  much  nearer  the  Indian  than  the 
Atlantic  Ocean,  thus  leaving  the  longest  slope  towards  the 
Atlantic. 

In  Asia  the  mountain  chains  run  from  N.E.  to  S.W.,  the 
ranges  beginning  near  the  Pacific  and  keeping  near  that  ocean 
and  the  Indian  throughout  their  entire  length.  The  southern 
slope  of  the  Himalayas  is  abrupt  and  rugged,  but  long  and  gentle 
10  the  north  till  it  reaches  the  Arctic  Ocean. 

SECOND  PAP£R« 

Two  Acurs  ami  a  half  aUcfwed. 
Needlework. 

FEMALES. 

The  needlework  specimens  will  be  collected  by  the  Inspector 
at  the  expiration  of  one  hour  after  the  distribution  of  the  exami* 
nation  papers. 

Arithmetic. 

MALES. 

I.  If  a  cubic  foot  of  water  weighs  62*5  lbs.,  and  half  a  pint 
weighs  10  OS. ,  find  the  number  of  cubic  inches  in  a  gallon. 

One  gallons  16  half-pints ; 

Then  weight  of  one  gall,  s  16  x  10=  160  oss. 
62*5  lbs.  a  1000  ozs. 
oz.     oz.    cub.  in.  cub.  in. 
.'.   1000  :  160  ::  1728  ;  276*48.  Ans. 


z  A  man  wishes  to  divide  ;f  ii,4CX>  amongst  his  two  sons  and 
(laBgfater  in  such  a  way  that  the  eldest  son  may  get  half  as  much 
again  as  the  second,  and  the  second  son  half  as  much  again  as 
tK  daughter.     Find  their  shares. 

Their  shares  will  be  in  the  proportion  of  i,  i|,  and  2^,  or  4,  6, 

and  9.    Total  shares  19. 
The  eldest  son  will  get  iV  of  £^  1400=^^400.  Ans. 

The  second  son     „      A  n      =^2SS  '^*' 

The  daughter         „      A  »i      =;g2400.  Ans. 


3-  A  man  invests  money  in  the  3  per  cents,  at  97I,  and  after  a 
jrear  sells  out  at  ioi{,  and  the  interest  and  profit  on  the  sale 
saxnnt  to  ^^145.  Uow  much  money  did  he  invest,  brokerage 
being  charged  on  each  transaction  ? 

The  buying  price  of  Stock  was  97|+i=:97j^. 
„    selling  „    „        „ioiJ-J=ioif. 

The  gain  on  each  ;^97)  spent  was  ioi{-97}s4i. 

TTie  interest + gain = 4i + 3  =  7}. 

No.  of  ;f97^'s  spent  was  I:^s20. 

7i 
Amount  invested =97}  x  2oa;fi95o.  Ans. 

4-  A»  who  walks  4^  miles  an  hour,  and  B  who  walks  4},  start 
together  to  walk  round  a  ring  6  miles  in  circumference ;  find 
when  they  will  be  together  next,  and  at  what  distance  from  the 
starting-point 

B  gains  on  A  (4I- 4i)=l  m.  per  hour. 

As  the  course  is  6  m.  round,  he  will  overtake  him  in 

6-r{hr.=:  16  hours. 
In  16  hrs.  A  travels  4^  x  i6=:68  miles. 
f»      M      B       „    4fx  16=74    » 
68  miles  is  1 1  times  the  course  +  2  m. 
74       II     12      ,,  „  +2  m. 


They  would  therefore  be  2  m.  from  the  starting- pomt. 
i6houn^amil«^ns. 


I 


History. 

MALES  AND  FEMALES. 

1.  '  No  living  Englishman  can  say  with  certainty  that  the 
blood  of  Celt  and  Gaul,  Welshman  and  Irishman,  Frisian  and 
Flamand,  French,  Huguenot,  and  German  Palatine  does  not 
mingle  in  his  veins.'    Explain  the  statement. 

The  ancient  inhabitants  of  this  country  were  Celts,  and  in 
1066  there  was  an  invasion  from  Gaul,  the  Normans  remaining 
in  the' country.  Welshmen  and  Irishmen  have  settled  in  this 
country  at  all  times  since  the  conquest  of  these  countries  in  the 
1 2th  century.  Frisians  were  among  the  invaders  and  settlers  in 
the  4th  and  later  centuries.  Flamands  came  in  the  time  of  the 
Conqueror,  and  made  a  descent  on  Suffolk  in  the  time  of 
Henry  II.,  and  were  encouraged  to  settle  by  Edward  III.  The 
French  Huguenots,  to  the  number  of  50,000,  settled  in  England 
after  the  revocation  of  the  edict  of  Nantes,  while  of  Germans 
the  main  body  of  English  may  be  said  to  be  composed.  Having 
all  settled  and  intermarried  in  the  course  of  many  centuries  a 
general  mixture  of  the  races  has  taken  place. 

2.  What  is  meant  by  a  convention  parliament  ?  Give  particu- 
lars of  any  such  parliaments. 

A  convention  parliament  is  one  which  is  summoned  for  a 
specific  purpose,  without  having  been  called  by  the  king. 

After  the  dissolution  of  the  Long  Parliament  by  its  own  act  in 
1660  a  new  parliament  met  for  the  purpose  of  recalling 
Charles  II. 

In  1688,  after  the  flight  of  James  II.,  a  convention  parliament 
met  for  the  purpose  of  offering  the  Crown  to  William  Prince  of 
Orange. 

A  mird  convention  parliament  met  in  1788  during  the  insanity 
of  George  III.,  for  the  purpose  of  deciding  upon  a  Regency 
while  the  king  was  unfit  to  perform  the  duties  ot  his  office. 

3.  What  causes  produced  the  Irish  rebellion  of  1798  ? 

During  the  latter  part  of  the  eighteenth  century,  attempts 
were  made  to  do  away  with  the  legislative  independence  of 
Ireland,  and  in  the  sixth  year  of  George  I.  the  Irish  House  of 
Lords  was  deprived  of  its  appellate  jurisdiction,  and  the  Act  also 
declared  that  the  English  Parliament  had  the  right  to  make  laws  to 
bind  the  Irish  people.  The  Irish  Parliament  was  filled  with  per- 
sons in  the  pay  of  England.  A  rebellious  spirit  now  arose  in  the 
country.  The  FreematCs  Journal  was  established.  Attacks 
were  made  on  the  English  Government.  Secret  societies  were 
formed  in  large  numbers,  and  sedition  was  rife.  Grattan  wished 
and  worked  for  legislative  independence,  and  when  the  American 
war  broke  out  (1774)  his  opportunity  arrived.  The  volunteers 
formed  a  Convention  to  assist  him,  and  the  result  was  the  repeal 
of  the  Act  of  the  sixth  year  of  George  I.  Then  differences 
arose  between  the  leaders.  Some,  the  more  embittered  against 
England,  were  not  satisfied,  and  these,  roused  bv  the  success  of 
the  French  revolution,  determined  to  fight  for  freedom.  Their 
chief  lesiders  were  Tone,  Fitzgerald,  and  O'Connor.  The  former 
obtained  the  assistance  of  a  French  fleet,  which  was,  however, 
destroyed  by  bad  weather.  The  Government  became  alarmed, 
sent  soldiers  over  to  Ireland  in  large  numbers,  who  were  lodged 
in  diflerent  parts  of  the  country,  and  committed  great  excesses. 
The  people  then  rose  in  rebellion. 


Teaching. 

Write  out  notes  of  a  lesson  on '  Water  and  its  Forms.' 

Apparatus  needed, — If  possible  have  water,  a  test  tube,  spirit 
lamp,  and  piece  of  ice. 

I.  Water  as  a  liquid, — Draw  attention  to  water  as  commonly 
seen  as  a  liquid^  and  show  that  (a)  its  particles  move  freely  about ; 
(b)  that  it  is  nearly  incompressible ;  (c)  that  it  presses  equally 
on  all  sides ;  (d)  and  that  it  finds  its  level. 

Call  attention  to  fact  of  its  wide  difiusion,  ocean,  seas,  rivers, 
lakes. 

II.  Water  as  a  gas. — Pour  a  little  water  on  a  slate,  place  over 
spirit  lamp.  Ol»ervations  made — (a)  heat  turns  water  into 
steam  ;  (b)  steam  invisible  ;  (r)  when  partially  condensed  called 
vapour;  {d)  heat  expands  water  (seen  m  test  tube). 

Eflect  of  sun  on  surface  of  earth  similar.  Roads  dry  up  ;  vast 
quantities  of  vapour  raised  from  sea  form  clouds.  Condensation 
by  coming  in  contact  with  cold.  Examples  :  breath  on  slate, 
vapour  in  a  room,  clouds,  fog,  mist,  dew. 
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III.  WaUr  as  a  solid. — Show  ice*  expose  to  heat  turn  to 
water.  From  experiment  derive — {a)  water  exists  as  a  solid  as 
ice ;  other  forms,  snow  and  bail ;  {b)  that  it  is  converted  into 
liauid  by  heat ;  (e)  that  ice  when  melted  occupies  less  space 
wnen  liquid  than  when  solid. 

Music. 
A  quarUr  tfan  hour  aOawtd  for  tkU  pt^» 

(N.B.— Pupil  Teachers  may  answer  the  questions  in  either 
the  Staff  Notation  or  the  Tonic  Sol-fa,  but  nU  bpth.  The 
questions  in  the  Tonic  Sol-la  Notation  will  be  found  at  Uie  end.) 

I.  Write  above  (i)  an  augmented  second  ;  above  (2)  an  dug* 
mented  fifth  ;  above  (3)  a  major  third : — 

(I)  (2)  (3) 

I 

I. 


i 


I 


I 


:    «   "    1 


2.  Write  the  ascending  scale  of  E  minor,  using  the  minor 
sixth  and  the  sharp  sevenu,  placing  the  necessary  sharps  before 
the  notes  :— 


2. 


i 


^aS 


*= 


m 


3.  Complete  each  of  the  following  by  adding  the  necessary 
imt  or  rests  : — 

3C 


--»»J'>H 


TONIC  SOL-FA  NOTATION. 

I.  Write  above  {i)  fah  an  augmented  second  ;  above  (2)  sok 
an  augmented  fifth  ;  above  (3)  ray  a  major  third. 

1.  (l)sei  (2)fr»;  (3)/<r. 

2.  In  the  minor  mode  (a)  what  is  the  essential  uxth;  and 
{b)  what  is  the  essential  seventh  ; 

2.  {a)fak  ;  (b)  se. 

3.  Re-write  the  following,  doubling  the  value  of  eveiy  note 
and  rest. 

n    :-.•  If.  :n. 


;-  H  :•    If 


In 


•^ 


BY  HIS  PtrPIL,  HEINRICH  HOFFMAN. 

IL— {continued,) 

BxjT  great  as  were  their  difficulties,  neither  Frobel 
nor  his  friends  despaired  of  ultimate  success.  In  1828 
Frobel  wrote  to  Barop : — 

'Our  outer  life  is  still  in  its  undeveloped  state,  and  still 
shrouded  in  dark,  stormy  night,  the  black  clouds  of  which  may 
at  any  time  send  forth  their  disastrous  flash  of  lightning.  How- 
ever, so  far,  God,  with  His  mighty  arm,  has  ever  held  His 
protecting  slueld  over  us,  and  like  chickens  in  a  storm  beneath 
the  sheltering  wings  of  their  mother,  so  we  have  been  permitted, 
amidst  the  terrors  of  the  tempest,  to  rest  in  the  lap  of  the  faith- 
fully tender  mother.  .  .  .  Never  mind  what  they  say  about  us  in 
Berlin  ;  continue  to  act  faithfully  to  your  conviction.  As  to 
myself,  everything  becomes  clearer.  That  which  formerly  was 
foundMt  in  my  behef,  in  my  conviction,  and  but  partially  in  my 
own  intuition,  I  now  see  in  all  creation,  in  the  development  of 
things,  in  nature,  in  Divine  dispensation,  and  in  the  course  of 
culture  in  mankind  ;  God  in  creation,  in  nature,  and  in  the  order 
of  the  universe,  in  the  culture  of  mankind.  God  the  original 
idea  of  man's  education^-this  is  the  foundation  stone  of  my  mner 


and  outer  life  !  On  this  foundation  you  may  maintain  the  rights 
of  nature  with  more  than  Lutheran  rock-like  finnness,  and  thos 
act  as  a  champion  for  our  educational  scheme.' 

What  a  very  checkered,  motley  life  was  Probers ! 
What  ups  and  downs ;  what  sudden  changes  between 
brilliant  flashes  of  light  and  utter  darkness !  And 
what  is  the  meaning  of  the  grand  rising  of  that 
luminous  star  yonder  ?  Will  it  at  last  lead  the  stonn- 
beaten  mariners  to  a  safe  port  ?  Yes,  so  it  seems. 
The  Duke  of  Meiningen  had  his  attention  drawn  to 
the  wonderful  doings  at  Keilhau ;  had  desired  Frobel 
to  initiate  him  in  his  educational  schemes ;  had  held 
frecjuent  interviews  with  him,  and  proposed  to  found  a 
national  school  on  an  extensive  scale,  where  Frobel 
could  carry  out  his  plans  unfettered  and  quite  in  his 
own  way.  The  preliminaries  were  agreed  upon. 
Frobel  was  to  have  the  large  estate  of  Helba,  with  all 
the  extensive  grounds  belonging  thereto,  and  an  annual 
subsidiary  grant  of  one  thousand  florins. 

What  a  festival  of  joy  at  Keilhau  when  thus  the  long- 
hoped-for  harbour  came  in  sight!  Frobel  was  all 
excitement,  all  animation,  all  eagerness,  to  draw  up 
the  plans ;  and  never  was  any  scheme  more  exactly 
and  carefully  elaborated,  even  to  the  minutest  detail. 
With  restless  energy  he  worked  at  it  for  several 
months,  and  we  can  imagine  his  delight  as  he  thought 
of  the  bright  vision  before  him ! 

Mere  teaching  could  not  satisfy  Frobel.  Practical  ex- 
ercises in  wood,  in  paper,  in  pasteboard,  in  garden  and 
field,  were  to  supplement  and  elucidate  the  oral  lessons; 
practical  work  was  to  stimulate  theoretical  inquiry ;  on 
it  theory  was  to  rely  for  confirmation.  Man  was  to  be 
educated  not  merely  as  a  receptive  being  but  as  an  active 
and  producing  one.  Work,  instruction,  and  play  were 
to  form  one  undivided  whole.  Rapidly  his  plans  ex- 
panded to  stupendous  dimensions.  Not  only  would  be 
have  an  educational  institution  for  boys,  but  also  a  home 
for  motherless  children  and  orphans  firom  three  to 
seven  years  of  age,  a  college  of  German  art  and  in- 
dustry, whilst  Keilhau  was  to  be  raised  to  a  high 
school  where  young  men  could  be  prepared  for  the 
University. 

'  All  in  vain,'  seems  to  be  the  natural  sigh  of  our 
disappointed  minds  when  we  learn  how  the  jealousy  of 
narrow-minded  ministers  had  been  at  the  mean  work 
of  poisoning  the  Duke's  mind  against  FrobeL 
Although  the  agreement  was  signed,  and  the  institu- 
tion publicly  advertised,  Frobel  withdrew  at  once  when 
he  detected  a  lurking  distrust. 

No,  '  All  in  vain '  would  be  a  short-sighted  verdict ; 
to  call  the  whole  aflair  a  will-o'-the-wisp  would  not  be 
quite  correct,  inasmuch  as  with  the  assiduous  and 
careful  working  out  of  the  plans,  a  great  and  decisive 
step  had  been  taken  towards  the  crowning  of  his  life's 
labours. 

To  us,  who  can  survey  at  one  glance,  cause,  facts,  and 
results  of  a  bygone  period,  it  matters  but  little  that  such 
ardent  hopes  and  expectations  were  again  doomed  to 
disappointment.  Keilhau  was  now  too  narrow  for  him ; 
he  had  tried  his  wings,  and  found  them  strong  enough 
for  a  higher  flight.  Besides,  with  so  small  a  number 
of  pupils,  it  was  impossible  to  keep  up  an  establish- 
ment of  three  or  four  families.  So  Frobel  proceeded 
to  Frankfort  to  consult  his  dear  friends.  Frau  yon 
Holzhausen  proved  once  more  his  faithful  genius 
She  introduced  him  to  Herr  Schnyder  von  Wartensee, 
a  musical  composer  of  great  renown,  a  pupil  oi 
Beethoven,  and,  at  one  time,  the  music  master  at  Pesta- 
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bzzi's  establishment  at  Yverdun.  This  gentleman  was 
quite  fascinated  with.  Frobel's  educational  views,  and 
being  possessed  of  considerable  means,  he  liberally 
offered  him  his  chateau,  'Wartensee,'on  lake  Sempach, 
in  Switzerland,  for  the  realization  of  his  plans.  On 
the  i2th  of  August,  1831,  an  official  docimient  was 
delivered  to  Herr  Schnyder,  which  deserves  to  be 
recorded : — 

'  The  Educational  Council  of  the  Canton  of  Luf  em  to 

'  Herr  Xaver  Schnyder  von  Wartensee. 

'  Most  Esteemed  Sir, — ^We  take  great  pleasure  in  communi- 
eating  to  you  and  to  Herr  Fried  rich  Frobel  the  decree  of  the 
Committee,  by  which  your  plan  to  establish  a  private  school 
at  Wartensee,  has  been  approved  of,  and  leg^  permission 
thereof  granted. 

'  We  congratulate  our  canton  on  the  acquisition  of  a  school 
which,  under  such  intelligent  leaders,  cannot  fail  to  exercise  the 
most  beneficial  influence  on  all  our  scholastic  institutions,  and 
have  the  honour  to  offer  you  our  special  protection,  and  to 
assure  yon  of  our  hearty  co-operation,  on  which  ^ou  may  always 
rely  in  anything  that  can  nirther  the  prospenty  of  so  philan- 
thrope, and  so  noble  an  undertaking. 

*  Accept,  sir,*  etc. 

Such  a  welcome  must  have  been  encouraging  in- 
deed !  With  a  noble  generosity  not  often  met  with, 
Schnyder  placed  at  Frobel's  service  a  fine  mansion, 
furnished,  not  only  completely,  but  in  a  style  almost 
princely,  with  even  a  rich  store  of  plate.  Really, 
the  key  to  his  Eldorado  seemed  to  be  in  his  hands  at 
last!  His  nephew,  Ferdinand  Frobel,  son  of  his 
brother  Christian,  joined  him  in  this  promising 
vork. 

No  sooner  had  the  new  undertaking  been  adver- 
tised in  the  public  papers  than  a  most  infamous  libel 
appeared  in  the  Appcnzcller  Zeitung^  October  i,  1831, 
in  which  scurrilous  calumnies  and  lies  were  shame- 
iiilly  hurled  against  FrobeFs  character  and  his 
institution  in  Keilhau.  Frobel  declared  that  he  con- 
sidered it  unworthy  of  him  to  reply  to  an  anonymous 
article,  but  since  his  life  and  all  his  doings  were  open 
to  all  the  world,  he  requested  that  the  writer  should 
come  forth  publicly,  should  re-issue  his  charges  in  the 
Rudohtddter  Wochenblatt^  as  well  as  in  the  National 
Zeitung  der  JDeutuhen^  in  Gotha;  and,  moreover,  send 
a  copy  of  it  to  the  Government  in  Rudolstadt  Then 
only  would  he  engage  to  clear  himself  of  the  frivolous 
charges. 

In  the  same  month  several  articles  appeared  in  the 
Aargauer  Zeitung^  eulogising  Frobel  and  Schnyder, 
and  speaking  in  high  terms  of  Keilhau. 

That  the  wanton  attack  had  completely  failed  to  set 
the  Wartensee  public  against  the  undertaking,  was 
soon  manifested  in  a  most  satisfactory  manner  by  the 
large  number  of  day-pupils.  Sempach  and  other 
neighbouring  villages  also  sent  a  considerable  number, 
but  the  expected  influx  of  boarders  failed;  and  a 
serious  disappointment  this  proved  to  be,  inasmuch 
as  the  financial  exigencies  had  to  be  met  principally 
from  that  source.  How  far  this  failure  may  be  attri- 
buted to  the  scandalous  article  referred  to  above,  or 
to  the  secret  undermining  of  hostile  priests,  will 
probably  never  be  ascertained. 

It  is  touching  to  see  how  faithfully  the  Keilhau 
friends  stood  by  their  leader.  Scanty  as  were  their 
iesources,and  all  but  overwhelming  their  own  anxieties, 
they  still  managed  to  send  welcome  support;  but  when 
in  the  second  year  matters  did  not  appear  to  improve, 
Barop  was  commissioned  to  investigate  thoroughly  the 
state  of  things  at  Wartensee.     Under  great  personal 


privations,  and  as  a  poor  pedlar,  he  managed  to  accom- 
plish the  long  journey  on  foot.  He  found  the  public 
greatly  in  favour  of  the  school ;  the  only  objection  they 
had  to  Frobel  and  his  associates  was  that  they  were 
'heretics.'  The  buildings,  designed  for  a  palatial 
residence,  were  not  at  all  suitable  nor  efficient  in 
accommodation  for  a  large  school,  nor  was  the  slightest 
alteration  permitted;  so,  after  careful  deliberation,  they 
found  that,  in  the  face  of  the  secret  sinister  influences 
at  work,  the  school  could  not  hold  its  own  and  had 
better  be  removed,  but  whither  they  knew  not. 

They  still  had  confidence  in  the  guidance  of  Him 
whose  work  they  believed  they  were  accomplishing, 
and  disappointments  are^  and  ever  will  be  among  His 
best  and  most  effectual  means  of  education. 

One  evening  they  sat  at  the  village  inn,  so  much 
absorbed  in  earnest  deliberation  that  they  failed  to 
notice  the  deep  interest  with  which  their  conversation 
was  listened  to  by  three  strangers,  who  subsequently 
introduced  themselves  as  commercial  men  from 
Willisau,  Canton  Luzem,  and,  with  great  animation, 
besought  Frobel  to  transfer  his  school  to  their  town. 
They  promised  him  every  assistance ;  and  in  a  short 
time  a  formal  application  was  received,  signed  by 
twenty  of  the  leading  families,  already  formed  into 
an  association  for  the  promotion  of  Frobel's  educational 
schemes. 

Frobel  readily  consented ;  the  committee  procured 
the  grant  of  the  large  Government  house,  and  so  far 
the  way  was  made  plain.  During  the  interval  pre- 
vious to  the  opening  he  visited  Keilhau,  and  also 
his  mother-in-law  at  Berlin  (February,  1833).  A 
most  valuable  acquisition  to  the  staff  of  teachers  was 
made  in  Adolph  Frankenberg,  who  had  just  finished 
his  theological  studies  in  Gottingen,  but  on  account  of 
the  dissolution  of  the  University  under  King  Ernest 
George  was  obliged  to  forego  his  examination.  He 
joined  the  friends  with  heart  and  soul,  proved  to  be 
admirably  adapted  to  his  position,  and  henceforth 
devoted  his  life  to  the  sacred  cause  with  earnest  and 
indefatigable  faithfulness. 

Meanwhile  the  Roman  Catholic  clergy  had  left  no 
stone  unturned  to  crush  the  new  project.  They  had 
used  all  their  influence  in  Government  circles  against 
Frobel,  and  it  was  not  before  March  that  Barop  could 
inform  him  of  final  victory.  In  April  the  official 
documents  arrived,  and  Frobel  and  his  wife  repaired  to 
their  new  destination.  The  school  was  opened  with 
thirty-six  pupils.  The  hearty  co-operation  and  the  high 
esteem  of  the  educated  classes  certainly  never  flagged ; 
but,  bad  as  the  fanatical  intolerance  of  the  priests  had 
been  at  Wartensee,  it  proved  infinitely  worse  in 
Willisau.  Not  only  did  they  prevent  boarders  from 
coming,  but  they  excited  the  mob  against  them  in  a 
most  unscrupulous  manner.  Frobel  and  his  friends 
were  repeatedly  cautioned  by  kindhearted  people  not 
to  take  their  regular  walks  in  the  same  direction,  as 
their  lives  were  in  danger. 

They  never  failed  to  attend  public  worship,  and  did 
everything  they  could  to  make  the  people  forget  that 
they  were  of  a  different  creed. 

Once  they  assisted  at  some  church  festival  by  con- 
ducting the  musical  part,  when,  as  a  singular  recognition 
of  their  services,  a  most  vehement  philippic  was  hurled 
against  them  from  the  pulpit,  and  the  frightened  con- 
gregation was  exhorted  to  secure  to  themselves  an 
everlasting  treasure  in  heaven. 

(To  be  continued.) 
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publications  9Elebietneli« 

Life,  Function,  Health.  Studies  for  Young  Men. 
By  H.  Sinclair  Paterson,  M.D.  London  :  Hodder 
and  Stoughton. 

This  is  a  volume  of  lectures  by  a  talented  writer,  on 
various  biological  and  physiological  matters.  It  really 
consists  of  tlu-ee  portions,  each  containing  eight  lectures, 
which  were  separately  published  after  their  delivery  be- 
fore the  Young  Men's  Christian  Association. 

The  first  part  contains '  Studies  in  Life ' ;  and  discusses 
the  characteristics,  origin,  varietie*,  natural  history,  ene- 
mies, and  results  of  life<  The  author  shows  throughout 
a  strong  religious  bias,  with  which  we  thoroughly  sym- 
pathise ;  but  nowhere  does  he  allow  this  to  prevent  his 
clear  description  of  scientific  theories,  or  lead  him  into 
rancorous  ooposiiion  to  the  theories  of  those  scientific 
leaders  who  hold  different  views  from  his  own.  On  the 
contrary,  a  liberal  spirit  and  a  knowledge  thoroughly  con- 
versant with  scientific  matters  is  constantly  manifested. 

The  chapter  on  the  '  Enemies  of  Life '  is  particularly 
interesting  from  a  sanitary  standpoint. 

The  second  part  discusses  '  The  Human  Body  and  its 
Functions.'  It  is  really  a  popular  description  of  the  broad 
facts  and  principles  of  physiology,  statCKl  in  a  thoroughly 
untechnical  and  lucid  manner,  which  will  be  interesting 
to  all.  The  descriptions  of  the  Commissariat  and  Intel- 
ligence Departments,  and  what  we  may  venture  to  name 
the  Sewage  Department,  are  all  simple  and  instructive  ; 
while  the  chapter  on  the  Executive  Department,  in  which 
the  evolution  of  energy  in  the  body  is  discussed,  ought 
to  be  read  by  all. 

The  third  part  consists  of  '  Health  Studies,'  and  may 
be  regarded  as  an  application  of  the  principles  stated  in 
the  previous  sections  to  the  maintenance  of  health.  Food 
and  smpetite,  exercise,  worry,  rest,  and  sleep  are  care- 
fullv  oiscussed,  and  many  valuable  health  lessons  may  be 
gathered  from  these  chapters.  The  chapter  on  *  Fastness ' 
deals  carefully  and  delicately  with  an  important  subject, 
and  one  on  which  voung  men  sadly  lack  advice ;  while, 
under  the  head  of  'A  Merry  Heart,'  the  influence  of  mind 
on  body  is  discussed. 

The  chapter  on  '  Disease  Germs '  contains  much  use- 
ful information,  though  the  division  of  zymotic  diseases 
into  epidemic,  endemic,  and  infectious  is  by  no  means 
logical. 

The  last  chapter  on  the  '  Rational  Principles  of  Medi- 
cine '  tells  us  wnat  notX.o  expect  from  doctors,  and  no  one 
would  be  gladder  than  medical  men,  if  the  common 
notion  of  specifics — that,  in  other  words,  for  every  disease 
there  is  a  remedy,  which  only* needs  to  be  employed 
after  a  rule-of-thumb  fashion — ^were  completely  smashed. 
Such  a  notion  is  derogatory  to  the  true  honour  of  the 
medical  profession,  and  reduces  medical  men  to  the  level  of 
quacks.  Dr.  Paterson  uses  a  happy  illustration  in  refer- 
ence to  this  popular  delusion,  when  he  says  that,  in  the 
vulgar  mind,  diseases  are  like  rats  in  a  house — you  require 
to  poison  them  to  get  rid  of  them. 

The  book  has  scattered  throughout  it  illustrative  anec- 
dotes, which  lighten  the  way.  It  is  clearly  printed  and 
well  bound.  We  highly  recommend  it  to  all  teachers. 
They  will  find  in  it  invaluable  material  for  teaching 
purposes. 

Gospel  ManuaL  Grade  III.  of  the  'Mimpriss 
System  of  Graduated  Simultaneous  Instruction.' 
London:  *The  Systematic  Bible  Teacher' 
Depository,  67,  Paternoster  Row. 

The  fact  that  this  little  manual  has  reached  its  eighth 
edition  shows  the  favour  which  it  has  deservedly  received 
at  the  hands  of  teachers  and  students.  To  those  who  are 
not  practically  acquainted  with  the  details  of  the  system 
on  which  the  book  is  based,  a  careful  perusal  of  the  intro- 
duction—in which  an  ideal  lesson  is  iiilly  described— will 
be  both  Interesting  and  instructive.  It  may  be  well  to 
mention  that  the  manual  consifts  of  one  hundred  lessont. 


which  deal  with  the  whole  Gospel  history,  and  are 
carefully  harmonised  and  arranged  in  chronological  order. 
Each  page  is  divided  into  three  columns,  the  middle  one 
containing  the  lesson,  compiled  from  the  four  Gospels ; 
the  first  the  geographical  questions,  parallels,  lessons,  etc., 
in  connection  therewith ;  and  the  third  a  series  of 
explanatory  notes  and  illustrative  remarks — ^all  evidently 
arranged  by  one  whose  acquaintance  with  Gospel  history 
is  as  wide  as  his  knowledge  of  Sunday-school  require- 
ments. The  only  failing  under  which  the  volume  labours 
is  the  smailness  of  print  necessitated  by  its  present 
size.  If  the  book  were  made  larger,  and  the  size  of  t>pe 
correspondingly  increased,  we  feel  sure  the  chang;e  would 
be  welcomed  by  the  greater  proportion  of  its  readers. 

Sundry  Attacks  on  Private  Schools  and 
Strictures  Thereon,  By  Richard  W.  Hiley, 
M.A.    London  :  Longmans,  Green  and  Co. 

The  proximate  raison  iTitre  of  this  book  seems  to  have 
been  some  disparaging  remarks  anent  private  middle-class 
schools  made  at  the  meetings  of  the  National  Society  for 
the  Advancement  of  Social  Science,  in  1875,  1876,  and 
1883,  and  also  in  the  columns  of  the  press  during  the  same 
period  The  sweeping  nature  of  these  strictures  may  be 
gathered  from  the  fact  that  one  speaker  described  private 
schools  as  being  'the  speculation  of  men  and  women 
without  culture,  without  elevation  of  character,  often 
without  manners — men  who  have  undertaken  to  teach 
without  having  learned  anything ' ;  and  another  said  that 
any  one, '  whatever  his  qualification,  may  open  a  school, 
and,  provided  that  he  can  induce  parents  to  believe  in 
him,  may  conduct  it  as  he  pleases,  with  what  assistants  he 
pleases,  and  with  what  modicum  of  real  teaching  he  can 
or  will  give. ...  It  is  on  the  ignorance  and  helplessness  of 
the  parents  that  educational  quackery  thrives.' 

In  reply  to  these  condemnatory  remarks  Mr.  Hiley 
writes  strongly,  and  to  the  purpose.  He  frankly  owns 
that  there  are  black  sheep  amongst  private  schoolmasters 
as  in  every  other  profession,  but  strongly  deprecates  the 
injustice  of  denouncing  Uie  whole  class  for  the  sins  of  the 
few.  Then,  as  some  of  the  most  pronounced  adverse 
critics  were  masters  of  large  public  schools,  he  carries  the 
war  into  the  enemies'  quarters  by  pertinently  inciuiring  if 
public-school  education  as  given  in  great  establishments, 
such  as  Rugby  and  Harrow,  is  regarded  as  immaculate 
by  those  who  have  tried  it.  Mr.  Hiley,  by  advancing  the 
testimony  of  the  Rev.  Sidney  Smith,  Anthony  Trollope, 
and  Serjeant  Ballantine,  conclusively  answers  this  ques- 
tion in  the  negative.  We  must  refer  our  readers  who  are 
interested  in  the  question  of  private  middle-class  schools 
to  the  booklet  itself  for  fuller  details  ;  but  before  closing 
our  remarks  we  would  emphasize  one  point  to  which  Mr. 
Hiley  refers.  This  point  is  the  tendency  in  the  present 
day  in  certain  quarters  to  use  the  expressions  'adventure' 
and  '  adventurer '  in  connection  with  private  schoolmasters 
and  their  establishments  in  a  way  that  conveys  reproach. 
Mr.  Hiley  conclusively  proves  the  absurdity  of  this 
practice  by  showing  that  those  very  schools — Harrow, 
Rugby,  and  the  like,  considered  to  be  the  very  antitheses 
of  private  adventure  schools — have  all  the  trade  aspects 
which  constitute  an  adventure  school  inherent  in  them- 
selves, they  being  to  all  intents  and  purposes  but  an 
aggregation  of  private  schools,  kept  by  the  various  house 
masters.  Mr.  Hiley  has  our  sympathies  as  the  defender 
of  a  class  which  numbers  amongst  its  component  units 
some  of  the  most  energetic  and  most  advanced  practical 
educationalists  of  the  day. 

Swift's '  Gulliver's  Travels.'  Edited  by  T.  Pany, 
F.R.G.S.  Longman's  Modem  Series.  London: 
Longmans,  Green  and  Co. 

This  issue  of  Swift's  celebrated  work  has  been  carefully 
edited  and  prepared  for  school  use,  and  being  well  anno- 
Uted  and  illustrated,  affords  a  reading  book  rather  oat  of 
the  ordinary  school  run,  to  be  appreciated  accordingly. 
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An  Introduction  to  the  Study  of  Shakspeare 
and  Milton.  London  and  Liverpool :  George 
Philip  and  Son. 

From  a  memorandum  accompanying  this  volume,  we 
gather  that  it  has  been  written  and  arranged  with  the 
vieir  of  affording  teachers  an  opportunity  df  introducing 
their  pupils  to  Uie  study  of  Shsucspeare  and  Milton  in  a 
more  comprehensive  and  systematic  manner  than  is  the 
case  when  any  single  play  or  poem  is  studied  to  the 
exdusion  of  the  rest.  The  plea  is  made  that,  considering 
the  necessarily  limited  time  that  can  be  given  to  the 
stndy  of  Shak^>eare  and  Milton,  even  in  the  best  schools, 
more  benefit  would  be  derived  from  a  judicious  selection 
than  from  the  study  of  any  single  part  Though  we 
admit  there  is  much  truth  and  force  in  this  statement,  we 
Toy  much  doubt  if  teachers,  at  any  rate,  in  upper  and 
middle-class  schools,  are  to  any  great  extent  free  agents 
in  the  matter.  In  those  schools  Uie  study  of  Shakspeare 
or  Milton  is  regulated  simply  bv  the  particular  examina- 
tion for  which  the  students  are  being  prepared,  so  that  as 
long  as  the  examination  councils  of  management  set 
single  plays  and  poems,  so  long  will  teachers  be  obliged 
to  confine  themselves  in  a  similar  manner.  We  do  not 
wish  to  implv  that  in  our  opinion  the  study  of  single 
plays  should  be  discontinued.  We  hold  quite  ue 
rererse,  and  consider  that  a  lad  who  has  during  his 
school-days  carefully  gone  through  two  or  three  plays,  is 
iiilly  prepared  in  after  years  to  read  with  inteUicence  and 
advantage  to  himself  the  remaining  works,  shouM  he  have 
any  inclination  so  to  do. 

For  schools,  however,  in  which  it  is  possible  and 
advisable  to  use  excerpts,  the  present  volume  is  admirably 
adapted,  the  selections  being  judiciously  made,  the  notes 
and  critical  reviews  copious  and  thorough,  and  the  book 
being  illustrated  with  numerous  wood-cuts. 

Dictionary  of  the  Portugueae  Language.    In 

two  parts : — (i)  Portuguese-English ;  (3)  English- 
Portuguese.  By  Alfred Elwes.  London:  Crosby 
Lockwood  and  Co. 

This,  the  latest  addition  to  that  estimable  series  of 
manuals  known  as  the  Weale  Series,  is  a  thoroughly 
serviceable  volume.  The  compiler — Mr.  Alfred  Elwes — 
has  had  much  experience  in  similar  work,  and  has 
evidently  kept  wdl  in  view  that  idea  of  utility  which  is 
the  distinguishing  feature  of  the  series.  We  have 
pleasure  in  recommending  it  as  a  clearly-printed,  and,  as 
far  as  we  have  tested  it,  an  accurate  dictionary  of  the 
Portuguese  tongue. 

Poynter's  South  Kensington  Drawing  Books. 
Human  Figure,  Elementary.  Books  I.,  II.,  III., 
and  IV.     I^ndon :  Blackie  and  Son. 

These  are  the  first  four  books  of  an  elementary  series 
on  the  human  figure,  and  it  would  be  difficult^if  not 
wdl-mgh  impossible— to  devise  a  more  practical  and 
serviceable  set  Book  I.  contains  a  series  of  examples  of 
the  various  parts  of  the  face,  based  on  studies  taken  from 
the  colossal  statue  of  David,  by  Michael  Angelo  ;  Book 

II.  deals  with  heads,  full-£aced  and  profile ;  whilst  Book 

III.  furnishes  numerous  examples  of  hands,  and  Book 

IV.  of  feet.  As  all  the  examples  have  been  taken  from 
celebrated  statues,  illustrative  of  the  highest  Greek  art, 
and  the  drawings  have  been  made  under  the  personal 
direction  of  Mr.  Edward  Poynter,  R.  A,  there  is  no  fear 
that  the  student  who  uses  these  books  will  have  anything 
to  uideam  in  style  or  treatment. 

A  Course  of  Simple  Object  Lessons  for 
Infants*  Second  Series.  By  W.  Hewitt, 
B.Sc.    London  :  Longmans,  Green  and  Co. 

This  Uttle  book  contains  a  series  of  thirty  lessons  on 
subjects  carefiilly  selected  to  suit  the  capacities  of  children 
sue  or  seven  years  of  age.  Each  lesson  is  treated  in 
considerable  detail,  and  many  of  them  contain  hints  for 


interesting  supplementary  lessons,  which  will  prove  useful 
either  in  extending  the  course,  should  that  be  thought 
necessary,  or  as  simstitutes  for  those  lessons  which  may 
be  considered  unsuitable  in  certain  cases.  We  have 
pleasure  in  reconmiending  the  little  book  to  the  attention 
of  teachers^ 

The  Latin  Handbook  of  Passages  set  at  Civil 
Service  and  other  Examinations.  By  W.  K. 
Dalgleish,  B.A.  London  :  Longmans,  Green  and 
Co. 

This  handbook  is  apparently  one  of  a  series  of  open 
competition  handbooks  now  m  preparation  under  the 
editorship  of  W.  }.  Chetwode  Crawley,  LL.D.,  and  will, 
in  our  opinion^  prove  of  inunense  service  to  those  teachers 
whose  task  it  is  to  prepare  candidates  in  Latin  for  any 
of  the  great  open  competitions.  It  contains  all  the 
important  passafi^es  set  for  many  years  past  at  the 
examinations  held  by  the  Civil  Service  Commission  and 
at  the  Army  Entrance  examination,  and  the  book  shows 
abundant  evidence  in  its  careful  arrangement  and  atten- 
tion to  detail  of  being  the  work  of  a  practical  teacher. 
The  indexes  at  the  end,  being  complete  and  copious, 
enable  the  teacher  with  very  littie  difficulty  to  form  an 
estimate  of  the  kind  of  Latin  pieces  usually  selected  for 
translation  at  sight  at  the  various  examinations. 

The  Student's  Proper  Psalms,  being  Notes, 
Historical  and  Explanatory.  By  the  Rev.  G.  W. 
Wall,  M.  A.,  Incumbent  of  Bickerstaffe.  London  : 
Walter  Smith. 

Those  who  desire  a  concisCi  interesting,  and,  we  believe, 
trustworthy  manual,  explanatory  of  the  Psalms  as  they 
are  appointed  to  be  read  in  the  service  of  the  Church  of 
England,  can  hardly  do  better  than  procure  this 
volume.  The  Rev.  u.  W.  Wall  is  to  be  congratulated 
on  having  produced  a  work  both  scholarly  and  under- 
standable by  all— a  regrettablv  rare  combination.  The 
notes  are  concise  without  baldness,  and  show  abundant 
evidence  of  careful  and  laborious  research. 

Exercises  in  Arithmetic.  Standards  I.-VII.  By 
George  Ricks,  B.Sc.  Lond.  *  The  Modem  School 
Arithmetics.'  London:  Cassell  and  Company, 
Limited. 

This  series,  up  to  Standard  VII.,  seems  excellentiy 
adapted  for  its  intended  purpose,  being  carefully  gradu- 
ated, clearly  printed,  and  serviceably  brought  out.  The 
examples  are  very  copious  and  the  miscellaneous 
questions  and  test  exercises  at  the  end  of  each  book  are 
weU  calculated  to  emphasize  the  more  important  rules, 
and  to  serve  for  exammational  purposes.  It  may  be  as 
well,  however,  to  mention  that  Standard  Vll.  has  not 
been  quite  altered  to  suit  the  requirements  of  the  1884 
Code,  as  it  contains  discount  and  stocks. 

Probably,  too,  in  a  fre^h  issue  that  eyesore  to  all 
teachers — ^the  insertion  of  lists  of  errata  and  alterations, 
— which  at  present  disfigures  the  last  two  standards,  will 
be  removed.  When  this  has  been  done,  the  series  may 
be  correctiy  described  as  being  adapted  to  the  latest  re- 
quirements of  the  Code. 

Casseirs   Modem  School  Drawing  Copies. 

Adapted  to  the  requirements  of  the  Science  and 
Art  Department  First  and  Second  Grade — 
Freehand.  London:  Cassell  and  Company, 
Limited. 

These  packets  of  drawing  copies  deserve  commenda- 
tion, being  well  printed  on  stout,  serviceable  card.  Each 
set  contains  twelve  cards,  and,  as  the  latter  have 
examples  on  both  sides,  twenty-four  drawing^ropies.  The 
designs  are  carefully  graduated  throughout,  and  seem 
adimrably  adapted  to  assist  the  learner  in  acouiring  that 
fodlity  and  accuracv  of  pencil  manipulation  wnich  is  the 
desideratum  in  fireeiumd  drawing. 
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She  Stoops  to  Conquer.  Edited  by  Harold 
Littledale,  B.A.  Blackie's  School  Classics. 
London :  Blackie  and  Son. 

This  issue  of  Goldsmith's  humorous  play  is  brought 
out  in  the  excellent  characteristics  of  the  publishing 
firm  whose  imprint  it  bears.  In  type,  arrangement, 
explanatory  notes,  paper,  and,  indeed,  m  all  respects  it 
is  an  ideal  school  book. 

Readings  from  the  Spectator.  Being  a  selection 
of  papers  contributed  by  Addison.  With  Notes. 
London :  Blackie  and  Son. 

We  have  pleasure  in  recommending  this  book  to  the 
notice  of  all  teachers  desiring  an  interesting  and 
instructive  reading-book  for  the  upper  standards  in  their 
schools.  It  would  be  gilding  fine  gold  to  say  anything 
in  conmiendation  of  the  subject-matter :  suffice  it  to  say 
that  whoever  has  made  the  selections  understood 
school  requirements  and  has  done  his  work  with  care 
and  judgment.  The  biographical  sketch  at  the  com- 
niencement  of  the  volume,  and  the  explanatory  lists  of 
difficult  words,  Latin  derivatives,  etc.,  at  the  end, 
complete  a  very  serviceable  addition  to  school  literature. 

The  Practical  Arithmetical  Test  Cards.    By 
P.   Parkington.      Wigan:    R.  Piatt.     London: 
Simpkin,  Marshall  and  Co. 
This  is  a  set  of  Cards  for  Standards  II.-VII.,  in  six 
packets  of  thirty-six  cards  each,  with  two   copies   of 
answers  to  each  packet.    The  compiler's  aim  has  been  to 
provide  a  set,  which,  while. keeping  within  the  limits  of 
the  Code,  presents  difficulties  somewhat  greater  than  the 
cards  in  use  by  the  majority  of  inspectors.   As  an  alterna- 
tive set  they  will  prove  useful,  the  examples  being,  as  the 
name  indicates,  practical^  but  a  due  admixture  of  easier 
examples  would  have  rendered  them  still  more  worthy 
of  the  name.    The  set  is  well  printed,  and  has  different 
coloured  cards  for  each  standard. 

Code  Standard  English  Grammar.  Part  V. 
C.  P.  Mason,  B.A.  London :  Bell  and  Son. 
This  is  a  very  ^ood  sequel  to  the  parts  of  this  Grammar 
already  noticea  m  these  columns.  It  presents  all  the 
work  required  in  word-building  in  Standards  V.-VI.  in  a 
clear  and  intelligible  form.  Numerous  examples  are  pro- 
vided for  practice,  and  the  method  indicated  of  using  the 
Latin  prefixes  with  a  number  of  common  roots  wUl,  if 
followed,  be  sure  to  add  considerably  to  the  intelligence 
of  children  using  the  book. 

Sight-Singing  for  Schools,  and  Elements  of 
the  Theory  of  Music.  National  Society's 
Depository. 

In  many  respects  these  form  an  excellent  manual  of 
practical  and  theoretical  music  for  schools  and  pupil 
teachers.  The  sight-singing  is  based  upon  the  staff  nota- 
tion, and  the  '  movable  doh.'  Much,  therefore,  of  what  is 
specially  valuable  in  the  sol-fa  notation,  viz.,  the  prin- 
ciples of '  tonal  relationship'  and  'mental effect,'  is  incor- 
porated in  this  course  ;  but  it  is  much  to  be  regretted  that 
the  names  used  by  solfaists,  and  so  universally  known, 
are  discarded  in  favour  of  others  which  appear  to  be  a 
compromise  between  those  of  the  '  fixed  doh '  and  the 
*  tonic-solfa.*  Thus,  instead  of  Doh^  Ray^  Me,  Fahy  Soh^ 
luihy  and  TV,  we  have  the  names,  Do,  Ra,  Me^  Fa,  So,  La, 
and  Te.  The  course  is  carefully  graduated,  and  contains 
a  large  number  of  suitable  songs  and  exercises. 

The  account  of  the  minor  scale  in  its  various  forms 
(Chapter  IV.,  Elements  of  the  Theory  of  Music)  can 
scarcely  be  regarded  as  quite  satisfactory,  nor  is  the 
statement  that '  the  minor  scale  is  formed  of  the  same 
sounds  which  constitute  the  major  scale,  but  taken  in  a 
different  order,'  scientifically  correct. 

Waiving  these  points,  however,  as  belonging  rather  to 
the  theorist  than  to  the  practical  teacher,  the  woik  may 
be  safely  recommended  as  a  valuable  text-book. 


Imperial  Handbooks  of  English  History :  (a) 

England  under  the  Normans,  (d)  England  under 
the  Tudors.  By  Rev.  R.  O.  Thomas.  London : 
Thomas  Murby. 
The  plan  adopted  by  Mr.  Thomas  in  compUing  these 
handbooks  is  sure  to  be  appreciated  by  students  prepar- 
ing for  examinations,  and  any  who  may  use  them  will 
feel  glad  that  they  have  had  them  introduced  to  their 
notice.  A  brief  sketch  of  each  of  the  reigns  of  the 
several  periods  is  first  given.  The  second  part  is  occu- 
pied with  the  principal  events,  treated  at  greater  length. 
Under  such  headings  as  wars,  treaties,  laws,  commerce, 
customs,  biographical  sketches,  etc,  there  is  no  part  of 
the  history  on  which  questions  can  be  formed  which  has 
been  overlooked.  Still  further  aids  in  the  shape  of  maps, 
tables,  and  sununaries  have  been  added,  rendering  the 
study  easy  and  pleasant,  while  an  ample  assortment  of 
questions  from  various  examinations  (pupil  teacher,  civil 
service,  and  university  local)  provides  opportunities  for 
testing  the  knowledge  obtained.  We  very  cordially  recom- 
mend the  volumes. 

Chambers's  Historical  Readers.    Books  I.  and 

II.     London     and    Edinburgh:     W.    and   R. 

Chambers. 

These  are  enlarged  editions  of  these  popular  Readers, 

and  are  now  perfectly  suited  to  the  requirements  of  the 

last  circular  respecting  the  size  of  reading-books.    They 

are  well-written,  suitably  illustrated,  strongly  bound,  and 

properly  adapted  for  the  standards  for  which  they  have 

been  prepared. 

Chambers's  Graduated  Readers.  Book  I. 
London  and  Edinburgh  :  W.  and  R.  Chambers. 
The  requirements  of  the  Department  have  necessitated 
changes  in  most  of  the  reading- books  in  use.  Some 
additional  pages  were  needed  in  the  Graduated  Reader, 
and  the  publication  of  the  enlarged  edition  gives  us  an 
opportunity  of  noticing  its  merits  and  suitability  for  use  ia 
Standard  I.  The  book  is  very  attractive  in  all  its  features, 
and  a  child  cannot  fail  to  like  the  book,  with  its  gems  of 
illustrations,  its  pretty  stories,  and  pleasant  rhymes. 
Teachers  in  need  of  a  good  reader  for  Standard  I.  should 
see  the  ^  Graduated.' 

The  Promised   Land :    A  Service  of  Praise  com- 
piled by  T.  Austin.    London  :  Wesleyan  Metho- 
dist Sunday  School  Union ;  Curwen  and  Sons. 
This   '  Service    of    Song '  comprises  some  excellent 
hymn-tunes    by  well-known    composers,  together   with 
original  compositions  by  the  compiler.    We  are  sorry  to 
be  obliged  to  say  that  the  original  productions  are  by  no 
means  the  best.    The  accompanied  solos  are  fairly  good, 
but  the  sanctus,  which  contains  in  the  third  score  an  un- 
necessarily doubled  leading-note,  in  addition  to  consecu- 
tive perfect  fifths  between  bass  and  tenor  in  stepwise 
similar  motion,  and  '  'Tis  the  Church  triumphant  sing- 
ing,' are  weak  specimens  of  four-part  harmony. 

Carols  for  Christmas  Services.    The  Children's 
Home,    Bonner    Road.       Wesleyan   Methodist 
Sunday  School  Union. 
It  would  be  out  of  place  to  criticize  as  a  musical  com- 
position this  little  book,  containing  half-a-dozen  carols, 
with  words  and  music,  published  at  a  penny,  in  aid  of  the 
Children's  Home.    In  lurtherance  of  this  laudable  object, 
we  can  only  hope  that  the  book  will  have  a  wide  circula- 
tion. 

Cornhill  Magazine.  June,  1884.  London:  Smith, 
Elder  and  Co. 
The  June  issue  of  this  well-known  magazine  contains 
much  that  is  fresh  and  interesting.  'Dr.  Greatrex's 
Engagement '  is  a  striking  story  of  the  effect  produced 
upon  nervous,  highly-strung  temperaments  by  the  perusal 
of  medical  works  on  insanity.    The  article  entitled '  My 
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Anb^'  which  depicts  in  simple  and  unexaggerated  lan- 
guage the  daily  life  of  the  average  London  gamin^  will  be 
read  with  considerable  interest,  now  that  the  condition  of 
the  London  poor  is  attracting  so  much  attention. 


Italian  Primer,  with  Exercises.  By  the  Rev.  A.  C. 
Clapin,  M.A.    London  :  George  Bell  and  Sons. 

This  concise  and  well-arranged  little  book  will,  if  we 
mistake  not,  be  heartily  welcomed  by  teachers  of  Italian, 
and  may  perhaps  encourage  many  students  to  take  up  the 
language  as  one  of  their  subjects  for  examination.  The 
author  is  already  favourably  known  as  a  writer  of  French 
and  German  Grammars  for  school  use,  and  we  doubt  not 
that  the  present  work  will  meet  with  the  same  appre- 
ciation. 

Enunciations  of  Propositions  in  Geometrical 

Conic  Sections.     By  W.  H.  Besant,  MA., 

Sc.D.,  F.R.S.    Cambridge:    Deighton,  Bell  and 

Ca 

This  book  contains  the  enunciation  of  the  propositions 

in  geometrical  conic  sections,  together  with  the  figures 

and  definitions  appertaining  to  them.    The  little  volume 

calls  for  no  review  save  that  it  is  well  printed,  and  the 

figures  drawn  with  clearness  and  exactitude^  . 

GilPs  New  Music  for  the  Code  1883.  By  R. 
H.  Macartney,  A.Mus.  T.C.L. 

A  series  of  Tests  and  Schools  Songs,  arranged  in  three 
books.  Being  printed  in  both  staff  and  sol-fa  notations, 
these  books  will  be  found  useful  in  most  schools.  The 
style  of  printing  is  excellent,  and  the  absence  of  the  typo- 
graphical errors  which  deface  so  many  of  the  collections 
of  school  songs  recently  produced  shows  that  the  books 
before  us  have  been  carefully  prepared. 

The  songs,  especially  in  Part  III.,  are  pleasing  and 
melodious,  and  are  set  to  good  standard  poetry.  We 
have  DO  hesitation  in  saying  that  the  teacher  will  find 
these  songs  a  valuable  addition  to  the  repertoire  of  school 
music. 


S^ali^  anir  (Sbucaturn  at  Sjout^f  ^enstirgtofit. 

Thb  idea  of  holding  an  exhibition  of  the  various  ap- 
pliances connected  with  Health  and  Education  was 
a  happy  one,  and  has  already  proved  to  be  a  great 
success.  At  the  first  glance  many  failed  to  see  any 
reason  why  Education  should  be  included  in  the  pro- 
gramme of  this  year's  display  at  South  Kensington, 
but  a  moment's  reflection  will  show  how  intimately 
education  b  connected  with  the  proper  appreciation 
of  hygienic  laws  and  appliances.  Indeed,  the  first 
thought  that  suggests  itself  to  an  intelligent  visitor  on 
entering  the  Health  Exhibition  is  that  education  alone 
has  rendered  such  an  exhibition  possible.  A  few 
years  ago  the  public  mind  was  so  ill-informed  on 
matters  relating  to  science  and  sanitation  that  such  a 
collection  of  objects  as  is  now  to  be  seen  at  the  exhi- 
bition would  have  attracted  no  attention.  But  thanks 
to  the  advance  in  education  all  along  the  line  the 
great  success  of  the  Fisheries  Exhibition  seems  likely 
to  be  surpassed  by  that  of  the  present  year.  It  is  also 
to  a  further  development  of  popular  education  that 
we  must  look  for  an  extension  of  sanitary  knowledge 
among  the  masses,  and  for  that  improvement  of  the 
national  health  which  all  desire  to  see  accomplished. 

An  ordinary  visitor  to  the  exhibition  at  the  present 
time  (Jtme  21st)  would  probably  fail  to  see  any  of  the 
educational  exhibits,  except  those,  perhaps,  contributed 
by  the  enterprising  little  kingdom  of  Belgium.  Indeed, 
it  cannot  be  truly  said  that  the  educational  section  of 


the  exhibition  is  yet  open.  High  up  in  the  ^lery  of 
the  Albert  Hall,  remote  from  the  more  attractive  parts 
of  the  exhibition  are  to  be  found  the  stalls  of  various 
well-known  publishers  and  school  furnishers,  and  in  the 
Belgian  Court  is  an  interesting  and  unique  collection 
of  school-work  and  school-appliances.  But  the  main 
part  of  the  educational  section  is  to  be  shown  in  the 
new  buildings  of  the  City  and  Guilds  Central  Institute, 
which  are  now  nearly  completed.  By  the  time  these 
lines  are  in  the  hainds  of  our  readers.  His  Royal 
Highness  the  Prince  of  Wales,  the  President  of  the 
exhibition,  will  have  declared  the  section  open.  The 
great  interest  taken  by  the  Prince  in  everything  re- 
lating to  the  welfare  and  education  of  the  people  was 
shown  by  his  presence  at  the  inauguration  of  the 
International  Juries  immediately  after  his  rettun  to 
England,  and  by  the  active,  personal  interest  he  has 
taken  in  the  work  of  organising  the  present  exhibition. 
It  will  therefore  not  be  our  aim  in  the  present  notice 
to  offer  any  criticisms  on  the  objects  in  the  education 
section  or  on  their  arrangement,  but  rather  to  give  a 
general  outline  of  the  character  and  position  of  the 
exhibits  already  exposed  to  view. 

Entering  the  building  at  the  main  entrance  in 
Exhibition  Road  the  visitor  in  search  of  the  educational 
appliances  must  make  his  way  to  the  northern  side  of 
the  gardens,  either  through  the  central  avenue  or  by  the 
eastern  gallery,  until  he  reaches  the  great  conservatory. 
He  will  pass  on  his  way  innumerable  specimens  of 
stoves,  fire-places,  and  cooking-ranges,  and  if  the  day 
be  hot  will  be  glad  to  pass  to  the  cooler  air  of  the 
Albert  HalL  Having  arrived  in  the  corridor,  he  may, 
if  he  has  time  to  spare,  take  his  turn  for  the  lift,  by 
which  he  will  be  gratuitously  wafted  aloft  to  the  higher 
region  dedicated  to  education.  Here  the  visitor  will 
find  sufficient  to  occupy  his  attention  for  many  hours. 
School  desks  innumerable  are  there,  some  so  compl*- 
cated  in  form  and  adjustments  that  we  presume  they 
combine  the  scientific  principles  of  physiology  with  the 
discomfort  of  the  scholar.  School  maps,  scientific 
apparatus,  school-books,  blackboards,  and  other  heavy 
articles  of  school  furniture  are  also  here  exhibited  in 
bewildering  profusion,  and,  we  regret  to  say,  without 
any  arrangement  enabling  the  visitor  to  make  a  com- 
parison of  the  merits  of  the  same  class  of  objects  by 
different  makers.  Many  of  the  appliances  here  shown 
are  new,  and  not  a  few  are  successfully  designed  to 
improve  the  health  of  scholars  and  teachers.  Among 
the  principal  exhibitors  we  notice  Hammer,  Edwardr, 
Stanford,  Northern  Educational  School  Furnishing 
Company,  Educational  Supply  Association,  Gill  and 
Sons,  Joseph  Hughes,  and  others.  The  specimens  of 
single  desks  are  numerous,  and  are  infinitely  superior 
to  the  so-called  dual  desks  which  appear  to  combine 
all  the  disadvantages  of  expensiveness  and  incon- 
venience. We  observe  that  in  the  present  exhibition 
the  marked  prices  of  school  apparatus  take  a  much 
wider  range  than  heretofore,  the  extension  being  in 
both  directions,  some  towards  cheapness  and  others, 
^.^.,  the  *  University '  desks,  towards  excessive  cost. 

It  is  a  distinct  loss  that  the  educational  exhibits  of 
different  countries  cannot  be  seen  in  juxtaposition 
to  each  other.  For  example,  it  would  have  been 
much  better  if  the  school  desks  of  all  countries  had 
been  shown  together,  and  the  same  is  true  of  the 
maps  and  physiological  models.  It  is  by  comparison 
only  that  the  relative  merits  of  the  various  specimens 
can  be  properly  assessed,  and  such  an  arrangement  as 
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we  desiderate  would  have  greatly  facilitated  the  work 
of  the  jurors.  We  understand  that  the  obstacle  to 
this  better  arrangement  of  exhibits  was  the  desire  for 
each  country  to  keep  its  contribution  to  the  exhibition 
intact,  and  the  same  difficulty  was  raised  in  a  less 
degree  b^  even  the  English  exhibitors. 

A  rapid  and  cursory  glance  at  the  arrangements  in 
the  City  and  Guilds  Institute  enables  us  to  say  that 
the  teachers  and  educationalists  who  intend  to  visit  the 
building,  have  a  great  treat  in  store.  The  rooms  fitted 
up  by  the  Natio^  Society,  the  London  School  Board, 
the  Glasgow  School  Board,  the  Christian  Brothers,  and 
others,  are  full  of  novel  and  interesting  specimens  of 
school  books,  appliances,  and  school  work.  If  we 
mistake  not,  this  part  of  the  exhibition  will  become 
highly  popular,  and  will  attract  during  the  holidays  a 
la^e  number  of  practical  teachers  from  all  parts  of  the 
country. 

Arrangements  are  in  progress  for  holding,  in  connec- 
tion with  the  Exhibition,  an  International  Educational 
Conference,  which  is  to  take  place  on  August  5th  and 
following  days.  The  presence  in  London  of  educa- 
tional experts  from  all  parts  of  the  world  will  give  to 
this  conference  a  special  interest  We  hope  that  by 
means  of  this  conference,  it  may  be  possible  to  arrive 
at  a  more  accurate  estimate  of  the  comparative  position 
of  English  and  Continental  schools,  and  that  the 
excellencies  and  defects  of  foreign  systems  may  be 
authoritatively  noted  for  the  benefit  of  the  country. 
The  following  subjects  for  discussion  have  been  pro- 
posed by  the  Committee  of  Management  of  the 
Conference,  of  which  Lord  Reay  is  Chairman. 

1.  Conditions  of  Healthy  Education. — Under  this  head  may 
be  included— the  consideration  of  the  structure,  fitting,  and 
equipments  of  a  School ;  gymnastics,  and  other  physicu  exer- 
cises ;  the  right  apportionment  of  time  to  different  subjects  of 
instruction  in  schools  of  yarious  classes ;  the  indirect  effect  of 
pictorial  or  other  decoration  in  improving  the  taste  and  cultiva- 
ting the  ims^nation,  and  in  increasing  the  scholars'  interest  in 
their  work. 

2.  Infant  Training  and  Teaching.'^ {a)  Kindei^;arten ;  (^)In- 
Mruction  generally. — Under  this  heaid  may  be  included — the  right 
structure  of  schools  and  class  rooms  for  very  ]roung  children ; 
the  apparatus  needed  for  play  and  for  instruction ;  the  exercises, 
mental  or  manual,  best  fitted  to  awaken  the  faculties ;  the  distri- 
bution of  time  ;  pictures,  decoration,  collections  of  objects,  etc 

3.  Technical  Teaching, — (a)  Science ;  (^)  Art ;  {c)  Handi- 
crafts; {d)  A^culture;  (e)  Domestic  Economy. — Under  this 
hod  may  be  included :  (0)  methods  of  teaching  the  different 
branches  of  physical  and  of  natural  science,  the  equipment  of 
school  laboratories,  the  value  of  experimental  work  by  pupils, 
the  organisation  of  evening  science  classes  and  of  science  schools, 
the  connection  between  the  teaching  of  pore  and  applied  science ; 
(b)  the  teaching  of  drawing  and  of  colouring  as  a  preparation 
for  designing  and  decorative  woik  ;  (c)  the  value  of  special  and 
general  workshop  instruction  in  elementary,  higher,  and  evening 
schools,  the  equipment  of  school  workshops  ;  (d)  the  teadiing  of 
agricultural  science  in  elementary,  in  intermediate,  and  higher 
soiools,  in  evening  science  classes,  in  special  colleges,  and  in 
the  universities,  methods  of  teaching,  experimental  farms ;  (e) 
methods  of  teaching. cookery  in  schools,  e-g.^  by  book-lessons,  by 
demonstrative  lectures,  and  in  school  kitchens. 

4.  Teaching  of  Music  in  Schools, 

5.  Museums^  Libraries^  and  other  Subsidiary  Aids  to  Instruc- 
tion  in  Connection  with  Schools, — Under  this  bead  may  be  in- 
cluded the  means  of  establishing  and  managing  school  libraries  ; 
the  promotion  with  the  help  of  the  scholars  or  otherwise,  of 
museums  of  art  and  science,  illustrative  of  the  local  fauna,  flora, 
industry,  history, archxology,  etc.,  etc;  School  Savings  Banks ; 
botanical  and  other  field  excursions ;  vbits  to  picture  galleries 
and  museums  ;  voluntary  evening  classes  for  singing,  reatations, 
etc.  ;  and  generally  the  means  of  connecting  the  influence  of  the 
school  with  home  life  and  self-improvement. 

6.  Training  of  Teachet:  — Under  thb  head  will  be  considered 
the  right  professional  preparation  for  Teachers  in — (a)  Elemen- 


tary ;  {b)  Intermediate  and  Higher ;  (r)  Special  and  Tcdmical 
Schools. — ^The  relative  advantages  of  training  in  q>ectal  institu- 
tions and  in  colleges  for  general  education.  Normal  colleges : 
their  constitution,  conditions  of  admission,  pr(^;ramme  of  studies. 
Apprenticeship.  Model  and  practising  schools.  Universities 
and  their  relations  to  the  training  of  teachers.  Professorships 
and  lectureships  on  education.  Examination  for  diplomas  and 
certificates.  Legal  recognition  of  such  diplomas  and  certificates. 
Registration  of  teachers. 

7.  Inspection  and  Examination  of  Schools, — (a)  By  the  State; 
[ff)  By  the  universities ;  (r)  By  other  public  bodies. 

8.  Organisation  of  EUmentetry  Education, 

9.  Organisation  of  Intermediate  and  Higher  Education, 

10.  Organisation  of  University  Education, 

IX.  Systems  of  PMic  Instruction  in  vctrious  Countries, 

It  will  be  seen  that  many  of  the  subjects  proposed 
for  discussion  are  of  the  greatest  importance  to 
practical  teachers.  We  shall,  therefore,  hope  to  give 
carefully  summarised  notices  of  such  discussions  in  the 
Practical  Teacher,  and  to  place  before  our  readers 
during  the  present  year  all  points  of  practical  useful- 
ness arising  from  the  remarkable  display  at  South 
Kensington. 

0 


C0rrie8p(m]trtnct* 


To  the  Editor  oj  the  Practical  Teacher^ 

Dear  Sir, — I  see  that  you  have  sometimes  inquiries  for 
the  back  Nos.  of  the '  P.T.',  now  out  of  print  I  should  take 
it  as  a  favour  if  you  would  refer  any  inquirers  to  me,  as  1 
wish  to  dispose  of  mine  from  the  commencement  to  the 
present  month.  The  first  two  volumes  are  well  bound  in 
the  cases  supplied  from  the  office ;  the  rest  are  in  num- 
bers. I  am  leaving  the  profession  and  the  country  at  the 
end  of  July,  or  I  should  not  care  to  part  with  what  I  have 
found  to  be  the  most  useful  of  professional  papers,  and 
which  I  have  induced  many  friends  to  take  in. 

I  am,  yours  truly, 

W.  Howard. 


Bell  and  Sons  (G.)— 
The  Code  English  Grammar.  Part  V.  By  C.  P.  Mason,  B.A. 

BofiTue  (David)— 
The  House  of  Lords  :  An  Address  by  Sir  J.  Bennett. 

Oassell  and  Ck>.,  Iiimited— 
The    Modern  School   Drawing  Copies,   First  and    Second 
Grade  Freehand. 

Bducational  Supply  Associatiozi,  The— 
Practical  Geometry. 
Gray's  •  Elegy,*  with  Notes. 
Drawing  to  Scale  Test  Papers. 
•  Trades'— The  Printer  (Mounted). 

Grant  and  Ck>.— 
The  New  Code,  1884.    By  R.  Gowing.    With  Notes,  etc 

Haywood  (John)— 

Local  Examination  History.     By  Dr.  R.  S.  Pringle. 

Hodder  and  Stoucrhton— 
How  Sorrow  was  Changed  into  Sympathy.   By  Mrs.  Prentiss. 
Guides  and  Guards  into  Character  Building.    By  Dr.  Payne. 

LettSk  Son,  and  Ck>.,  Limited- 
Letts*  Illustrated  Household  Magaxine  for  June. 

Looaxnans  and  Oo.— 

A  Course  of  Simple  Object  Lessons  for  Infants.    By  H. 

Hewitt,  B.Sc 
Longman's  Magazine  for  June. 
Selections  from  Shakspere's  'King  John.*    By  T.   Party, 

F.RGvS. 

Murby  (T.)— 
Murby's  Scripture  Manuals— Judges. 
England  under  the  Tudors.    By  Rev.  R.  O.  Thomas. 
England  under  the  Normans.     By  Rev.  R.  O.  Thomas. 
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Smith,  Hldon  and  Oo.— 

The  Coinhill  Magazine  for  June* 

Swale  (T.  S.),  Widnes— 
Tlie  Edacational  Franchise.    By  J.    Ilargreaves,  F.C.S., 
F.A.S. 


^sssagM  for  S^ranslaiton 

From  books  not  pnscribedy  set  at  the  June  MatriculaiUn  Ex- 
aminatioH  of  the  London  University. 

I.  Cn.  Lentnlns  consul,  cum  in  contione  de  Magni  Pompei 
nlmia  potentia  quereretur  adsensusque  ei  clara  voce  univeisus 
p(^QS  esset,  'addamate'  inquit,  'Quiiites,  adelamate,  dum 
icet ;  iam  enim  Tobis  impune  fiicere  non  licebit' 

3.       In  nemus  ire  libet,  pressisque  in  retia  cerrb 
Hortari  celeres  per  iuga  sununa  canes, 
Ant  tiemnhim  excosso  laculum  vibrare  lacerto 


Aut  in  gnuninea  ponere  corpus  humo. 
Saepe  iuvat  versare  leves  in  pulvere  currus 
Torquere  et  frenis  or»  filgacis  equi. 

^.  Diogenes  Svracusis,  cum  olera  ei  lavanti  Aristippus  dixisset 
'si  Dionysium  adulari  vdles,  ista  non  esses,' '  immo,  inquit,  *  si 
tu  haec  esse  velles,  Dionysium  non  adularere.' 


rtfi 


2.  AlSoprog  ToC.  Tt$pai6orov  rd/cvoXXa  BC^pa,  el  dri\$oi  ix 
rijt  X^itpos,  direKpiparo  6  'AytiolXaoSf  cD  TiOpadora,  pofdj^ercu. 
Tap*  lifup  Tfp  d/>xof^(  K^SXiop  tXpcu  Hip  orpaniuf  ^  iavri^ 
rXovrliHipf  Kal  rafid  tQp  foXtftUifp  XA^vpa  fiSXKop  mip&oBai 
Ij  8Qpa  \afi§dP€ip, 

3.  IloXXwr   roft/af   Zc^   ip   *0\6fiwtp, 
ToXXd   9*   &A«T(M    Kpalpwoi   0€ol  *  ' 
Kol  rd  doKii$4pT*  oAr   irtXioSfi 

iHp  d*  ddotci^top   v6pop  c6pe   Btis. 


Qtttvs  Cobtsnu 

RULES. 

I.  Each  conespondent  is  restricted  to  one  quisHan.  We  should  be  mudi  obliged  if  correspondents,  who  send 
questions  for  solution,  would  give  (if  possible)  the  required  answer,  and  the  source  from  which  the  question  is 
obtained. 

3.  No  query  can  be  answered  unless  accompanied  by  the  real  name  and  address  of  the  sender,  not  necessarily 
for  publication,  but  as  a  guarantee  of  good  fiedth  and  for  facility  of  reference. 

8.|V  When  a  pseudonym  is  adopted  it  should  be  written  at  the  end  of  the  query,  and  the  real  name 
md  address  on  a  separate  pieee  of  paper,  — — 

4.  Correspondents  are  requested  to  write  their  queries  hgibfyt  and  on  one  side  of  the  paper  only. 

5.  Replies  wiU  not  be  sent  through  the  post 

6.  Queries  must  reach  the  office  not  hUtr  than  thi  12th  of  thi  months  or  they  cannot  be  attended  to  in  the 
following  issue, 

*^*  All  communications  for  this  column  should  be  addressed — '  Tki  Query  EdUori  Ifu  Practical  Teacher^ 
PUgrm  Stnet,  Ludgatc  HiU^  London^  £.  C. 


Arithmetic. 

I.  Ll. — ^A  tax  of  5d.  in  the  pound  is  paid  on  a  certain  sum, 
and  a  further  tax  of  l^  per  cent,  on  the  remainder.  The  sum 
DOW  remaining  is  £$1  2s.  9d.  Find  the  original  sum.  {Scholar- 
ship,  1883.) 

Amount  left  out  of  £1  after  paying  first  tax  a  19s.  yd. ; 

„  „         second  tax 

2:98^  per  cent  of  196.  yd. 


t» 


fl 


ft 


\240 


40 


£ 
197 


£ 

20 

622 
12 


s.  d.         £ 

29::  9600  :  Original  sum. 


159 
_iS9X40y. 

197 

3.  Inquisitive. — A  can  beat  B  in  a  one  hundred  yards*  race 
by  5  yards  and  C  l^  10  yards ;  by  how  many  yards  wiU  B  beat 
C?    (^Edinburgh  Uiuversity  Medical  Prelimtnary^  lSS4.) 
A  runs  lOO  yds.  while  B  runs  95  yds.. 


3.  O.  H.  F. — A  model  of  the  earth  is  made  on  a  ^lobe  30  ft. 
in  radius.  Express  as  the  fraction  of  an  inch  the  height  of  the 
highest  mountain  upon  it,  takin{[  the  earth's  diameter  as  7,946 
mues,  and  the  height  of  the  highest  mountain  as  29,000  ft. 
{CerHJicaU  Examination^  1882.) 

Radius  of  earth=7946  miles4  2 

=3973  miles; 
miles,    ft.  ft. 

.*•  3973  :  30  :  •  290CO  :  Height  on  globe. 

/^ 
.'.Height=30.x5^^^/^in. 

137     40 
II 

«iWVin. 

=j  in.  nearly  Ans. 

4.  M.  R.  S. — By  selling  ^£4500  in  the  India  5  per  cent 
stock  at  I  I2i,  and  mvesting  the  proceeds  in  Egjrptian  7  per  cent, 
stock,  a  person  finds  his  income  increased  by  Z168  15s.  What 
is  the  price  of  the  latter  stock  ? 

Income  in  ist  case =5  per  cent  on  ^^4500 


f« 


and 


jf  168  15s. 


9t 

B 


99 
•  9 


99 
95  99 


99       99 


100 


91 


99 
99 

99 


c 
c 


99 

99 

99 


99 


90 
18 


(gx,oo)yds. 


.   . 


Amount  realised  for  stocks:;^ (i  12^ x  45) 

=:;f5o62i; 

/  ::  S062J 
4 


£ 
393i 

4 


Price  of  Egyptian  stock. 


. . 


'9       , 

=94H  yds. 

B  will  beat  C  by  (ioo*94)t)  yd3.=s^A  yds,  in  loo  yds. 


Ans. 


1 


5.  Grateful. — A  man  rows  down  a  river  18  miles  in  4  hours 
with  the  stream,  and  returns  in  12  hours  ;  find  the  rate  at  which 
be  rows,  and  the  rate  at  which  the  stream  flows.  (ffanUdin 
Smith.) 
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»> 


i» 


fl 


ti 


t> 


tf 


Rate  per  hour  with  the  stream  as  Y-  miles 

against       „     =H     ii    5 

=  1*     n    ; 
of  rowing  s  (4^  + 1 ) )  miles  ^  2 

=3  miles ; 
„  stream = (4^  -  3)  mi^cs 

8s  14  miles. 

ASi^.— Perhaps  90  per  cent. 

6.  Gbntil. — If  a  person  has  ;f  550  in  the  3  per  cent,  stock 
at  8i|»  and  sell  the  same  for  90],  and  with  the  proceeds  buy  ^^ 
per  cent,  stock  at  105},  does  he  gain  or  lose  in  income  by  the 
transaction?    \BraMakt.) 

Income  in  ist  easels  per  cent,  on  ;f  550 

=£i6  los. : 

^    ^    ^   .  ,  .   . 
io5{  :  9o|  : :  550  :  Stock  m  and  case. 

7 

Income  in  the  2nd  cases3i  per  cent,  on  i,^*f^ 

ss£l6   108. 

.'.  Income  is  the  same  in  both  cases. 
A^/.— Reckoning  brokerage  in  each  transaction. 

£       £         £ 
106  :  90I  : :  550  :  Stock  in  and  case. 

106x8*' 
II 

Income  in  2nd  case=f  ?2SiLl^<?  ^  ^\  £ 

V  106x8    x^/** 

4 

3392  ^ 

=;f  16  9s.  iHW-  5 
.-.  Difference  in  incomesGfi6  ios.-;fi6  98.  i}Hd.)de- 

=  io/,M.  decrease.  [cj^^ase 

7.  J.  Edwards. — A  piece  of  metal  weighing  12  cwt.  60  lbs. 
has  been  formed  by  compounding  three  metals  in  quantities, 
which  by  measure  are  as  5  :  3  :  2,  but  the  weights  of  equal 
volumes  of  them  would  be  as  7  :  11  :  13.  What  weight  of  each 
of  the  comoonent  metals  has  been  used? — {Lower  Dhnsian, 
October,  1883.) 

Weights  of  the  three  metals  are  as, 

5x7  :  3x11  :  2x13; 

As,  35  :  33  :  26 ; 

35  +  33  +  26=94; 

.*.  Weight  of  Ist  metal =}t  o^  12  cwt.  60  lbs. 

702 

= — — —  lbs. 

47 
=  «W*lbs. 

=522|f  lbs. 

=c4  cwt.  74|f  lbs.  ; 


ft 


2nd 


If 


=33217^  Its. 
47 

47 
-492H  lbs. 
=4  cwt.  44|f  lbs. ; 


3rd    „     = 


?i2l72?lbs. 
47 

=AW*  lbs. 
=388if  lbs. 
=3  cwt.  S2Ulbs. 

8.  J.  £. — A  sum  of  money  doubles  itself  at  compound  interest 
in  4  years ;  how  many  fold  will  it  be  increased  in  16  years  ? 


Amount  in  4  years —Twice  original  sum  ; 
8    „    =  4  times    „ 
12    ,.    =  8 


>> 
If 


16 


99 


f* 


=  16 


If 

II 


If 
If 


II      f 

* 

II      I 

l»     • 


A^o/e, — Perhaps  95  per  cent. 

9.  Magister. — Four  horses  and  6  cows  together  find  sufficient 
grass  on  a  certain  field  ;  and  7  cows  eat  as  much  as  9  horses ; 
what  must  be  the  size  of  a  field  relatively  to  the  former,  which 
will  support  18  horses  and  9  cows  ?    (Barnard  Smith,) 

9  horses  eat  as  much  as    7  cows, 

.-.  4      „        „  „         l^  cows 

9 
=3i  cows, 

4  horses  and  6  cows    „  „         9)-  cows ; 

18  horses    „  ,,        14  cows, 

18  horses  and  9  cows    ,,  „       23  cows ; 

•  '.  Second  field  :  First  field  ::  23  :  9^, 

::  207  ;  82. 

10.  RoGO. — ^The  capital  of  a  trading  company  consists  of  4000 
A  shares  of  ;f  80  each,  and  2000  B  shares  of  ^25  each ;  in  dividing 
the  profits,  5  per  cent,  of  the  amount  of  each  share  is  first  paid, 
«nd  then  the  remainder,  if  any,  is  divided  equally  amongst  the 
shareholders.  The  profits  of  the  undertaking  in  one  year  were 
;£^34i853  I2S.  6^. ;  how  much  would  be  paid  to  the  holder  of  an 
A  share ;  and  how  much  to  the  holder  of  a  B  share  ? — {ist  Stagt 
MatAematia,  1883.) 

Total  capital = (j^8o  x  4000)  +  {£2$  x  2000) 
=;t320>ooo+;f  50,000 
=;f  370,000; 
5  per  cent,  on  ^370,000=^  18,500 ; 
(A34.853  I2S.  6id.-;f  18,500) -^6ooo 
=;fi6,353  I2S.  6^.-S-6ooo 
=£2  14s.  e^Msd.  ; 
.  *.  Holder  of  an  A  share  receives  5  per  cent,  of  £9o 

+jf2  14s.  6d. 
=£4+ £2  14s.  6d. 
js£6  145.  6d.  ; 
Holder  of  a  B  share  receives  5  per  cent,  of  £2$ 

+£2  148.  6d. 
=£t  Ss,-h£2  14s.  6d. 
=£3  19s.  6d. 

11.  CuPiDiTAS. — Two  towns  on  a  uniformly-flowing  river  are 
27  miles  apart ;  a  steamboat  takers  an  hour  and  a  half  on  its 
down  trip  trom  one  town  to  the  other,  and  a  row-boat  three 
hours.  The  steamboat  returns  against  the  stream  in  one-tenth 
of  the  time  that  the  row-boat  takes.  Required  the  velocity  of 
the  river  and  speed  of  boats  in  still  water. 

Rate  per  hour  of  steamboat  with  the  stream 

:=27  miles -r  li=  18  miles  ; 
Rate  per  hour  of  row-boat  with  the  stream 

=27  miles 73 =9  miles; 
Rate  of  steamboat  -  Rate  of  river 

=  10  times  (Rate  of  row-boat  -  Rate  of  river), 
.*.  (18  miles  ~  Rate  of  river)  -  Rate  of  river 

=  10  times  {(9  miles  -  Rate  of  river)  -  Rate  of  river}, 
18  miles  -  Twice  rate  of  rivers  10  times  (9  miles 

-  Twice  rate  of  river), 
18  miles  -  Twice  rate  of  river =90  miles 

-  20  times  rate  of  river, 
20  times  rate  of  river  -  Twice  rate  of  river 

= 90  miles  - 1 8  miles, 
18  times  rate  of  river =72  miles, 
.*.  Rate  of  river  per  hour =4  miles. 

Rate  of  steamboat  per  hour  in  still  water=(i8-4)  miles 

=  14  miles ; 
„        row-boat  „  „  =(9 -4)  miles 

s=5  miles. 

Note. — The  other  query  is  a  question  in  mensuration.  Voa 
will  find  two  methods  of  solution  in  our  issue  for  May,  1882. 

12.  Tutus  dum  Rectus.— If  the  year  of  the  planet  Mercury 
were  exactly  87,  that  of  Venus  225,  and  of  the  Earth  565  of  our 
days,  how  many  of  our  years  would  intervene  between  any  two 
occasions  on  which  the  three  planets  would  appear  to  a  spec* 
tator  from  the  sun  to  be  in  a  straight  line  ?    {ScnnenscAein.) 

3  I    87,  225,  365 

5  I  29,    75,  365 

29»     15,    73 
.'.  L,C.M.=s3x 5x29x15x73; 
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.-.  No.ofyears=3><Sx29xi5x73 

305 
=3x29x1^ 
=  i..^oS«    Ans. 

13.  Welshman.— A  corn-merchant  bought  121  quarters  of 
wheat,  and  he  sells  it  so  as  to  gaini;^  per  cent,  on  26  quartew, 
aod  13  per  cent,  on  the  remaining  quantity,  having  previously 
tried  to  sell  the  whole  at  a  uniform  advance  of  15  per  cent., 
which  would  have  brought  him  £4  Ss.  more  than  he  actually 
received.  What  did  the  wheat  cost  him  per  quarter? 
{Mnso,) 

Suppose  cost  price  were  ;f  ico  per  quarter  ; 
Then  profit  would  have  been  ;f {(i7i  ^  26) +(13  x  95)} 

=4(455  + "35) 
=j6i690  ; 

If  sold  at  a  uniform  advance  of  15  per  cent,,  profit  would  have 

been  ;f(i5x  121) 

=£i^iS'f 
Difference  of  profits=;f  1815  -  ^£1690 

=;Ci2S ; 

Cost  price  per  qr. 


£ 

£  s. 

£ 

m 

•    4    S 

::    /*(   : 

t 

30 

w 
17 

4 
=68s. 

Ans. 


14.  X.  Y.  Z.— A  person  buys  an  article  and  sells  it  so  as  to 
gain  5  per  cent.  If  ne  had  bought  it  at  5  per  cent,  less  and  sold 
it  for  IS.  less,  he  would  have  gained  10  per  cent.  Find  the  cost 
price.    {Brook  Smith,) 

Suppose  cost  price  of  the  article  were  ;f  100 ; 
Then  selling  price  would  have  been  ;f  105 ; 
If  it  had  been  bought  at  5  oer  cent,  less,  cost  price  would  have 

been  £^S  ; 
If  sold  at  a  profit  of  10  per  cent,  on  £^S^  selling  price  would 

have  been 
£9S-^£9io&,:=:£io\iQ&.\ 

Difference  between  the  two  selling  prices 

=;fio5-;fl04ios. 
=:ios. ; 
For  difference  of  los.  cost  price  would  be  ;f  loo, 

IS.  .,        „  £io» 


If 


ti 


15.  Caer  Gwent.—A  person  buys  tea  at  6s.  a  lb.,  and  also 
some  at  4s.  a  lb.  In  what  proportions  must  he  mix  them,  so 
that,  selling  bis  tea  at  5s.  3d.  a  lb.,  he  may  gain  20  per  cent,  on 
each  lb.  sold  ?    (Barnard  Smith.) 

Cost  price  of  mixture =5$.  3d.  x  \%^ 

={of  5s.  3d. 
=4S.  4}d.  ; 

Loss  on  1st  kind  at  this  price =6s.  -4s.  4)d. 

ssis.  7id. 
Gain  on  2nd        „        „         =48.4^.-4$. 

=4id. ; 

d.      s.  d. 
.'.  Quantity  at  6s.  :  Quantity  at  4s.   ::  4)  :  i  71, 

::  9     :  39, 
::  3     :   13- 
iWrf*.— Perhaps  70  per  cent. 

16.  A.  M.  (Southampton.)— A  man  has  stock  in  the  34  per 
cents,  which  brings  him  in  ^^43  15s.  a  year.  He  sells  out  i  of 
the  whole  at  1 12^,  and  invests  the  proceeds  in  railway  debentures 
at  I2S|.  How  much  per  cent,  must  the  dividend  of  the  deben- 
tures be,  in  order  that  his  annual  income  may  be  diminished  by 
los.  ii|d.,  no  brokerage  being  charged  for  the  sale  of  the  stock, 
bot }  per  cent,  being  charged  tor  the  purchase  of  the  debentures  ? 
{ExctH  £jatm.,  November,  1881.) 

\  of  income=i  of  ^43  153.  =£S  15s. ; 

;f8i5s.-ios.  nld.=;£8  4s.ofd. ; 


£ 

3i 
2 


£ 

4 
5 


£ 
100 


Stock  sold  out. 


£ 


£        £ 

ii2{  ::  250  :  Amount  of  Railway  Debentures. 
8 

7 

■,7xi2S^ 
=;f2lV 


£ 
.-.  2l8| 

4 

m 
It 


£ 

m 
4 


jf  s.   d. 
:  8   4  oi  :  Dividend  per  cent,  of  debentures. 

4 

32  163 

4 


131    50 
20 


.'.  Dividend  of  Debentures =3f  per  cent. 
^j,/^.— Your  writing  is  very  good,  and   we  bcUevc  it  will 
obtain  full  marks  at  examinations. 

Algebra. 

I.  AjAX— A  lane  runs  paraUel  to  the  firing  point  and  target  of 
a  rifle  range,  and  is  200  yards  from  it.  From  the  firing  point  to 
the  tar«t  is  i,  500  yards.  At  what  distance  from  the  end  of  the 
lane  will  a  person  hear  the  report  of  the  gun  and  the  clang  of 
the  bullet  on  the  target  simultaneously,  the  pace  of  the  bullet 
compared  with  the  pace  of  sound  being  as  4  :  3  ? 


Let  A  represent  the  firing-point,  B  the  target,  and  CD  the 
lane  (C  being  the  end  of  the  lane) ;  .       .      .v 

Also  let  E  denote  the  position  of  the  person  heanng  the  report 
of  the  gun  and  the  clang  of  the  bullet  on  the  target  simul- 

*When  the  bullet  strikes  the  target  the  sound  of  the  report  has 
travelled  i  of  1500  yds.  =  1125  yds.  ;  ^     j- » 

Let  A  F  represent  this  distance,  and  therefore  the  distance 
FE=the  distance  BE ; 

Let  x=the  distance  F  E  or  E  B  in  yds. 
And  let ^=  „        EDinyds. ; 

BE»=ED»+DB»,  (I.  47) 
AE»=EC»  +  CA»; 
...  (I)  Af=y  +  (2O0)*  1 

(2)  (ii25+jr)»=(i5oo-^)'+(2oo)V 

(1)  x»-y»=4000O  ] 

(2)  1265625  + 225or+;c*=225oooo-30oqrV 

+>»+4000oJ 


} 


=^2^0. 


(1)  jr:'-y=:4O00O 

(2)  jg«-.y«  +  2250Jc4-3oooy=  1024375 

2250* + 3000^=984375 

6;i:  + 8^=2625 
.         2625 -8j^ 

o 
6890625  -  42000;'  +  64^'  -  3  V  =  1440000 

28ir»  -  42000>'=  -  5450625 

>'-i5oqr=-*^W" 
y»-  i5oo.y+(75o)'=5625oo- A^W" 

_  15750000 -5450025 

28 

2367834-8214... 
^-750=^606*49... 

^=75o±6o6*5  (nearly) 
.'.  y=i3S6'5,  or  143-5. 
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.'.  Distance  ED=f43'5  yds., 
And        „        CE=»(i5oo-.i43'5)yds. 

=  '356*5  yds-  Ans. 

2.  J.  E.  B. — ^A  and  B  can  do  a  piece  of  work  in  m  days  ;  A 
works  n  days  alone,  when  B  joins  him,  and  both  together  finish 
the  work  in  p  days  more ;  how  long  would  either  require  to  do  it 
singly?    [Scholarships  \V6o.) 

First  SoltUim  :— 

Let  x=time  A  can  do  the  work  in  days, 
And  „  J|r=  „     B        „  „  „     ; 

Then  (I)  1+1= J- 

X   y    fn 

(2)^+^  =  1 

X    m 

X         m 
^m-p 

m 

x_    m 

•  ^-  »»* 

(I)  i+i=-L 

X   y    m 
mn     y    m 

y    m      mn 

^n-m-i-p 

mn 

•  «._      *"* 
•  •  ^— • 

n-m-^P 


Dividing  (r)  by  (2)} 


X  s= 


=  sr 


(I)  ^+l=V- 

2     y 

Sy+2=iiy 
Sy>-ii^=-.2 

5      * 


.«-i?^ 


+(H)'=m-f 

_I2I-40 


.*.  A  can  do  it  alone  in  -^^  days. 

m-p     ' 

mn      J 
fi  ft :—.  days. 


B 


Second  SoiuHon ;~ 

A  and  B  can  do  the  work  in  m  days, 
•  '•  »f        ft        fi    in  one  day-  of  the  work, 


m 


•  »       99 


/  days  t       „        , 
tn 

',  A  does  in  n  days  1 1  -  ^1  of  the  work 


100 

/-H=±A 

>'=±A+H 
/.  j'=a,  or  I. 

2 

•'•  ■*=5./=2; 

or,  x=i.j>=|. 

4.  Ero.— A  sum  of  ;f  19,950  if  invested  in  the  4  per  cents. 
would  give  an  annual  income  of  £S  Ss,  more  than  if  invested  in 
the  3  per  cents.  If,  however,  each  stock  were  i  per  cent,  higher 
in  price,  the  former  would  give  £9  I7s-  nd.  more.  What  was 
the  price  of  each  stock?    (Cambridge  Junior  Locai^  1883.) 

Let  jr= Price  of  the  4  per  cents., 
*nd  „  y^    „        „    3        „        ; 

Then,  (I)  i?95ox4_  19950x3=4. 
X  y 

(2)     '9950x4, 19950x3^4711 


f> 


99 


I  day 


m 
m-p 


mn 


99 


99 


9f 


99 


Bean  do 


in  I  day! -1-  - 
\m 


the  work 


.'.  A  can  do  the  work  in  -*"^  days  : 

m^p     ' 

'^of 

.'.  B  can  do  the  work  in  — ^^^ days. 

n  —  m'\-p 

3,  Cyclops.— Solve  :— 


99 


99 


99 


99 


(2)j'+l=ajJ 


(I)  '^^- 

{3)    "^^ 


,_,    168     126     , 

(1)  5(1900^- 14254:) =xy 

(2)  48(i68|f+i68-i26x-i26) 

=(jf+i)(y+i) 
48(168)'-  126x+^)s:xy-^x+y+i 
So6^''6Q4&x+20i6  =:xy+jc+y+i 
8063^-60494? +2015  =xy 

:.  9Say-7i25*=8o63>'- 6049*+ 2015 
I437r=i0764r+20i5 

•  •  y=£?Z^Jt??i5 
'437 

(,)    io76x.f aois  ^  ^(.o76xH.ao.5V 

1437  ""^  '        ^  1437 

IQ22200Cxr+ 19142500  -  I0238625jr=  io76;r»+20i5x 
10764^+20154:+ 166254:=  19142500 
10764:*+ 186407=  19142500 
269*' + 4660^=4785625 
;r»+^^^+(Wy>^»=lZ?5625.  5428900 
269      *^^'         269     ^    269^ 

-'28733312^  +  ^28900 

"  269" 

^1292762025 

269* 

4:+W=^^ 

;c=±35955zl330 
269 
= 'His  or  -ii«i 

.-.  4r=i25,or  -afH*. 
•*.  Price  of  the  4  per  cents.  =;f  125  ; 

^  _(io76xi2S)+2ois  ^ 

134500+2015  r 
i437  * 
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C  T.  Aldous.— If   x^-\'.ax+b  and    ^-^-ex-^d    hsve    a 
cofflmon  measare  of  the  fbmi   of  jr+/,  show  that  tr    " 


[Sckdarskip,  i8Sa) 

If  jr+^  measure  jc^+ox  +3  and  ^^-^rcx+d^  it  will  alio 
mearare  their  difference ; 

;.  JP+*  will  measure  jr"+aLr+^-(j:'+rjr+£0» 

if        >f        »»    «r-^jf+^-<^, 
»        t»        If    («-^)x+^-«^, 


tf-tf 


II 


•I 


b^d 


/= 


a—c 


NeU^-^i)  You  have  worked  the  other  question  correctly,  and 
you  reasoning  is  sufficiently  explicit*  but  there  are  nmmerom 


'Prindpia  Latina,'  Part  I. ;  Dt  Hva^s  *  French  Grammar.'  (^) 
We  believe  your  writing  will  obtain  full  marks  at  the  Scholarship 
ExamiDStion ;  it  is  very  good, 

6t  St.  Hblrna.— Solve  :— 

i-24f    ajc-y""    "7-i6*+4jr*. 

3^2jr_2Jf-_5  _  |__4^ZJ__ 
1-2*    2*-7  7-i6sr+4;if> 

I-2JC    7-2jf  7-idr+4«* 

(3~2jg)(y-2jr)-(s-2jp)(i-ajr)_      8--i6j: 

(l-2ap)(7-2jr)  "7-I6JP+4*' 

2i-2Qaf-|-4ac'-S+i2JF-4Jf'^     8-i6ijp 

7-i6*+4;r*  '"7-l6«+4x» 

i6x-8jr=8~l6 
&p=-8 

7.  Solicitor.— If  jr,  >,  t  be  the /'A,  ^M,  and  r<*  terms  of  a 
Haimonical  Progression — ^show  that 

(r  -  ^lyz  +  (^  -  r)w + (^ -/);9f = O. 
Let  a  denote  the  ist  term,  and  d  the  difference. 

X 


X     M 


z    y 

y   X 

z-'X^{f''r)xzd, 

x^y^{S-(\3^ 
Adding}  o = (^  -  tyctd-V  (r -  g'^-i-  (jj  -  t)xydt 

8.  BucxBiRO.— If  the  H.  M.  between  each  pair  of  the  aum- 
Iws  «,  ^,  r  be  in  A.  P.,  then  ^,  <<■,  ^  will  be  m  H.  P.;  and 
if  the  H.  M.  be  in  H.  P.,  ^,  0,  r  win  be  in  H.  P. 

H.  M.=^  ^^  3^  .  (ArithmeUcal  Progression.) 

.  ^      2fl^  _  9/ca      2bc 
"b-^-c^  a-¥b''€'^a''  b-k-e 
be       ab       €a       be 
b-^c^  a-^b'^e+a^  b+c 
abc'k-l^c-tU^-'abc    abc+a^-bj^'-abc 


2 


I  I 

+ 


I 


I 


I 


*  *  .^j.^Lil'^'^  ^^  Harmonical  Progression. 

Again  H.  M.^ii?!,  ^,  ^  ;  (Harmonical  Progression) 
a+*'  ^+t'  t+a  ^ 


a+b 
2ab* 


_^j  ;  (Arithmetical  Progression) 

'  '    2^r  ~  2ab  ""  2fa  ~  26^ 
b+c    a+b    e+a    b+c 

be 


be       ab 


ca 


II     /I     l\    I.I     /I     l\ 


I 

c 


I 

a 


I 

'a 


I 

b' 


.*.  ^,  g,  f  are  in  Harmonical  Progression. 


9.  Jacobus.— Solve : 

tja+x-  is/g-jr 
Ji+x+  Vo^"^' 

tja+x+  tja^x^i 
Denominator + Numerator 

Denominator  -  Numerator  

2  ija-¥x 

2  Vtf-Jp' 


(.Scholarship,  i88o.) 


1  +  3 
1^3 

1  +  3 


Squaring, 


«+jr    1+23+3" 


Numerator  -  Denominator 
Numerator + Denominator 


a-*    1-23+3' 


2£ 

2a 

X 


43 


2  +  2^ 
23 

ttf"l+3* 
2a3 


t  • 


jrs 


l+3» 


A!r/«.— Perhaps  90  per  cent. 

10.  Tbachbr.— Let  A  and  B  be  two  stations,  and  C  the 
terminus  of  two  lines  AC  and  BC,  and  let  angle  at  C  be  one  o 
6o^.    The  perimeter  of  figure  is  200  miles. 


A  train  starting  from  A  arrives  at  C  in  the  same  time  as  one 
starting  from  B.  If  the  train  starting  from  A  travel  by  way  of 
B  to  C,  it  takes  3  honis ;  and  if  the  train  starting  from  B  eo  by 
way  of  A  to  C|  it  goes  in  6  hours.    Detecmiiie  iength  of  sides. 
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Let  jrss  Distance  AB  in  miles, 

and    „    «=s        „      AC        „    ; 
Rate  of  ist  train  :  Rate  of  2nd  train  : :  t  \  y\ 
Also  „        :  „  \\x-\-y  :  i(jf+£); 

:,  z  \  y  \\  x+y  :  V^x+z) 
\z{x+z)z^y{x-\'y) 
%{x  4-  z) =2y{x  -^y). 

Again,  AB»=BC*+AC»-2BC.CD,  (II.  13.) 

Now,  angle  KCB^do^ ;  .*.  Angle  CADsjo^' ; 
Wherefore  triangle  ACD  is  half  an  equilateral  triangle ; 

.-.  CD=i  AC. 


Then, 


(4) 


(3) 


(1)  X+^  +  X=200 

(2)  x^-y-i^+yzsso 

(3)  z{x+z)^2y{x+y)  J 
(2)  jr'-y-a'+^fso 

{j^-j^-s'-2yz)  +  jyz=iO 
ix+y+z)  (jp-jf-«)  +  3ys=o 
Snfaititnting  from  (i) 

200{x-y^z)+2ygsso 

x-y-zss  -^^ 

^  200 

(200-r-«)-y-«=  -^ 
•^  "^  200 

20O-2y-2S=:  -5^ 

200 

400y + 400<  -  3  j>g = 40,000, 

s{x-tz)=2y{x+y) 

f  (200 ->  -  a  +  2) = 2J<200 -7  -  2  fj') 

1(200  -y) = 2^200  -  z) 

aoog-ya=:^qcy-2yz 

40Qy  -  200g  -  y<=o.    (5) 

(4)  4aqr+  4002-3^^=40,0001 

(5)  i2oo>-  6002-372=0         f 

-8oG^+ 10002         5540,000 
52-4^=200 

.     .-4^H-200 

S 

Substituting  this  value  of  2  in  (5) : — 

(4y+200\      /4j'+200\ 
-^)-/(— 5— )=o 

^/ooy  -  40(4^+200)  -  ^  -  40r =0 

4y 

36q|f  -  i6q|f  -  8000  -  ~  =0 

^-2oqy=-8ooo 

^-25o>'=- 10,000 
>*- 2SqK+ (i25)»=  15,625  - 10,000 

=5625 
jf-i2S=±7S 

>r=±7S+I25 

.•.  y=20o,  or  SO- 
The  value  200  is  inapplicable. 


2c=4Z±^=Aoi=8o; 
5 

JC  =  200-/ -2  =  200 -130=70. 

Sides  are  70,  80,  and  go  miles. 


QeneraL 

1.  DuBiTUM.— There  is  a  translation  in  BoAn^s  Series^  and 
also  literal  translations  by  Dr.  Giles  and  Kelly. 

2.  A.  S.  ^.^Rushbrook's  *  First  Greek  Reader '  is  published 
by  Messrs.  Macmillan  and  Co.,  at  3s.  6d. 

3.  Desirous.— We  cannot  find  *  King  Robert '  with  music. 
The  piece  is  in  many  collections  of  poetry. 

4.  Self-Helper  may  gain  *help*  from  APLantit  *  Gym- 
nastic Exercises,'  Longmans,  2s. 


<.   RENEZBBE  TONNBL.— 


Sentence. 


Kind  of 
Sent. 


O  Heaven ! 


(•) 

That  there  were 
but  a  mote  in 
yours,  a  grain,  a 
dust,  a  wandering 
hair,  any  annoy 
ance  in  that  pre 
ciotts  tense. 


(*) 

Then    your  vile  in 
tent   must    needs 
leem   horrible  [to 
you]  feeling 


What  small ,  things 
are  boisterous 
there. 


Noun 

sent.    obj. 

to  the  sent. 

Iwuh.' 


Subject 


P.  S.  co- 
ordinate 
with*/ 
with,* 


Nomina- 
tive Ex 
cUunatory 

[That]  a 

a  motet  a 

grain,  a 

dust,  a 

wandering 

hair,  any 

annoyance 

in  that  pre 

doos  sense 


your  vile 
intent 


Predi- 
cate. 


but 
there  in 
yours 


Noun 
sent,  to 
AW 
in  I 


What 
small 
things 


ObjeoL 


Eztco- 


must 
needs 


horrible 


are  bois- 
terous 
th«re 


then(tine) 


(^)  Your  small-hand  is  very  good.  Your  text-band  is  not  so 
good,  some  of  the  curves  being  imperfectly  formed.  The 
capital  is  the  poorest  letter. 

6'.  Wm.  Acer. — There  is  no  reason  whatever  to  believe  that 
bad  answering  on  Latin  or  French  causes  loss  of  marks  on  the 
other  subjects. 

7.  Dorothy. — Your  writing  wants  firmness.  It  has  the 
excellent  quality  of  legibility  ;  percentage  about  75.  Dont  write 
yours  with  an  apostrophe. 

8.  Macbeth.— The  entrance  fee  is  not  uniform,  but  it  includes 
instruction,  food,  and  lodging.  Write  to  the  secretary  of  the 
College  you  would  like  to  enter,  and  you  will  receive  all  the 
information  you  require. 

9.  Caithnessian.— We  think  you  will  be  allowed  to  sit. 
Apply.  Your  writing  is  not  good.  It  is  uneven  ;  some  of  the 
letters  are  formed  well,  some  badly.     It  might  carry  60  per  cent. 

10.  Anxious.— You  have  the  query  column  at  disposal.  We 
fear  what  you  want  would  require  too  much  space.  The  number 
who  need  the  help  you  speak  of  is  now  much  smaller  than  it 
used  to  be. 

11.  Alexander.— Small  books ; '  History  of  Greece,'  is. ;  and 
History  of  Rome,  is.,  in  the  series  of  Primers  by  Macmillan; 
larger  books.  Smithes  'Smaller  Greek  and  Roman  Histories,* 
3s.  6d.  each  (Murray) ;  also  Smithes  *  Histories  of  Greece  and 
Rome,'  6s.  each  (Murray).  The  small-hand  is  good,  worth  per- 
haps 75  ;  the  text-hand  is  poor,  would  not  get  more  than  naif 
the  marks  obtainable. 

12.  Aspirant.— ZV.  Castas  *  Euclid  '  is  published  by  Long- 
mans, Green  and  Co. ;  Elements,  4s.  6d.  ;  Sequel,  3s.  6d. 

13.  Veritas. — What  subject  do  you  refer  to,  and  what  pro- 
gress have  you  made  in  it  already  ? 

14.  Reform. — We  should  think  85. 

15.  Ithon. — It  is  excellent  as  to  legibility,  but  it  needs  finish. 
The  strokes  are  ragged,  the  curves  are  not  ^racefiiL  There  is 
no  arithmetic  in  the  2nd  year's  course.  If  arithmetic  is  taken  it 
must  be  the  first  year's  paper. 

16.  Troubled  One. — ^The  questions  set  to  the  first  and 
second  years'  students  are  published  every  year,  and  may  be  ob- 
tained at  the  Government  Oflkes,  Harding  Street,  Fleet  Street, 
£.C.    The  price  is  6d. 

17.  M,  H, — You  have  worked  the  question  c&rrecUy^  and  the 
answer  is  10  per  cent.  loss.  According  to  the  rate  of  exchange 
(25  francs  20  centimes  for  £1)  the  value  of  a  napoleon  is 
15s.  io^$<l.  and  not  15s.  8d. 
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i&  A  Puzzled  One.— The  following  is  the  rule  for  finding 
the  centre  of  gravity  of  a  trapezoid  : — 

C 


B 

Let  ABCD  be  a  trapeioid,  AD  being  parallel  to  BC.     Bisect 
AD,  BC  in  E,  F,  and  Join  £,  F. 

Let  G  denote  the  centre  of  gravity  of  the  trapezoid. 

EF    2AD  +  BC 
AD  +  BC  • 


Then,  FG  = 


n,  wi-  -  EF    aBC  +  AD 
Or.EG-  — .-p-^--^j^. 

19.  CupiDUS  DiscENDi. — ^The  solutionofyour  query  appeared 
in  our  issue  for  April,  1884* 

3a  T.  Hareis. — ^Yonr  query  was  solved  in  our  issue  for 
August,  1882. 

21.— Candidate. — Irregular  as  to  size,  neither  straight  nor 
symmetrical,  and  joinings  wretchedly  bod.    65. 

22.  Lady  BfACBrm. — All  the  long  strokes  require  straighten- 
ing ;  the  length  of  stroke  is  also  irregular.  Get  MulhaUser*s 
system,  and  study  it.    See  35. 

23.  Clerk  of  the  House.— It  has  some  excellent  charac- 
teristics. The  letters  ^,  r,  and  g  should  conform  to  the  recog- 
nised type. 

24.  The  Cauld  Lad.— Small  hand  80,  large  60, 

25.  X. — Yonr  writing  is  of  a  good,  useful  order  for  teaching 
pQiposes.    8a 

26.  BEAUPftRE. — ^The  large  hand  is  decidedly  too  upright ;  it 
should  rest  at  an  angle  of  60^  with  the  horizontal.  The  small 
hand  is  excellent. 

27.  Verdant  Green. — Large  hand  is  too  large,  and  the 
small  hand  too  much  spread  out.  Down  strokes  of  the  small 
hand  especially  should  be  more  even  in  thickness. 

28.  RoGO. — Small  hand  is  written  with  side  of  pen.  Hence 
lower  curve  is  thicker  than  the  downstroke,  and  the  upper 
corves  are  pointed.  The  regularity  and  general  stvle  are  good, 
as  is  also  the  large  hand.  Traang  not  allowed  ;  percentage 
8a  The  use  of  Uie  word  is  a  matter  of  taste ;  we  think  the 
use  of  it  is  customary  and  justifiable. 

29.  Mot  Kciwdahc— (i)  Your  query  was  solved  in  our 
issne  for  March,  1882.  (2)  Your  specimen  writing  is  pretty 
fair, 

30.  Alice. — ^You  will  obtain  the  correct  signs  by  the  follow- 
ing methods : — 

(1)  (a+^-r)»={(rf+^)-<:}« 

=  (a  +  *)»-2(a-|-//)f  +  r» 
»fl*  +  2fl^  +  ^  -  2lf  -  2^f  +  f" 
=a" + ^ + ^ -h  2<i3  -  2fl^  -  2^r. 

(2)  (ii-^+f)»={(fl-*)+r}* 

=  (a-^)«-H2(tf-^y+^ 
=tf*-2i^+^  +  2ar-2^f4   ' 
=fl* -»- ^ -»-^  -  2a^  +  2«  -  2 

(3)(«-^-^)'={(«-^)-^}' 

=(a-*)»-2(a-^V-|-f» 

sfl*  -  2^^  + ^  -  2«'-f- 2^  +  f* 

=a' +  ^ +c' -  2tf^  -  2ar -I- 2^. 


Or, 


(1)  (a-|-^-c)»=a>+^+^+2(ax^) 

+  2(flX  -f)  +  2(i 

= «•  +  ^ -»•  ^ -h  2«*  -  2^rr  -  2^r. 

(2)  (a-^+r)*=a»+^+^-K2(«x  -b) 

-l-2(ax^)+2(-^x0 
ac  0* -♦•  ^ + <:•  -  2tf^  +  2<I^  -  2^. 


(3)  (a-^-r)*=a»+^+^-»-2(tfX  -*)+2(tf X  -c) 

-h2(-*X  -0 
ssa' "h  ^ +^  -  2tf^  -  2«  +  2Af. 

31.  Denny,  Leamington. — HamUin  Smith  has  not  published 
a  Key  to  his  '  Exercises  on  Algebra.* 

32.  H.  J.  W. — The  equations  to  3  circles  are  : — 

(7)  *»+y-4(4Jf+;'>  +  52=o. 
Show  that  the  line  joming  centres  of  (a)  and  {fi)  is  perpendicu* 
Ur  to  that  joining  (/3)  and  (7).     (Z.  C.  P.  Exam.^  1882.) 

(a)jf»4-4f«=3; 

.*.  Co-ordinates  of  centre  are  o,  o. 
W  A*+>"-6j:-iqy-l-25s=o 
x^-tx-^y-  iqy-f-2S=o 

(jf-3)"+(r-j5)'=9; 

.*.  Co-ordinates  of  centre  are  3,  5. 
(7)  Jf*+y*-4(4*+7)  +  Sa=o 
jr'+/»-  idr-4y+S2sro 
jc*  -  idr -f-y*  -  4^=  -  $2 
(jr*-  i6jf+64)  +  (/-4y-H4) 

s-52+64-f-4 
=  16 
(jr-8)»+(y-2)>ai6; 
.  *.  Coordinates  of  centre  are  8,  2. 
Equation  to  the  line  joining  two  points : — 
(x,  -  x^i  (y  -^,) = (^j  -^i)  {x -  4?i) 
.*.  Equation  to  the  line  joining  the  centres  of  (a)  and  (/9) 
is  *^* 

(3-o)(^-o)=(«;-o)(j:-o) 

3r-5Jf 
.'.  Equation  to  the  line  joining  the  centres  of  (/9)  and  (7) 

(8-3)(y-5)=(2-S)('-3) 
50'-S)=-3(J^-3) 
Sy-2S=-3«+9 
5yrs-.3jr+9+2S 

=  -3^+34 

The  line  j'sjj?  is  perpendicular  to  the  line  y=s  -fx+V- 
Note.—Sparkes*  work  on  'Conic  Sections'   is  the  simplest 
(Stewart  and  Co.),  but  Todhunter^s  is  the  best. 

33.  Sauvage. — A  tube,  1000  feet  long,  is  filled  with  oxygen 
gas.  Find  how  quickly  the  sound  of  a  pistol  shot  will  travel  from 
one  end  of  the  tube  to  the  other,  it  being  given  that  the  density 
of  oxygen  is  16  times  as  great  as  that  of  hydrogen,  and  that  the 
veloaty  of  sound  in  hydrogen  is  4200  feet  per  second.  {Seienct 
aaul  Art  Examination,) 

Velocities  of  sound  in  g[ases  are  to'each  other  inversely  as  the 
square  roots  of  their  densities. 

.'.  Velocity  of  sound  in  oxygen  as  ^V^  ft«  P«'  sec. 

«io5o  „        „    ; 
.'.  Time  for  sound  of  pistol  shot  to  pass  down 
thetube=|gj{(sec 

sec.  Ans. 


34.  B.  Partington  and  Sigma,— We  cannot  obtain  the 
solution  by  the  hints  which  are  given. 

35.  Regina. — McLeans  Series,  first  six  books.  Writing  is 
legible,  letters  irregular  and  badly  formed  ;  as  a  whole  the 
writing  lacks  neatness  and  finish,    to  per  cent. 

36.  Fidus  Achates.— Peculiarities  of  'Richard  H.*  are 
archaic  forms  of  language,  words  now  obsolete,  differences  of  struc- 
ture, infinitives  for  preposition  and  gerund,  use  of  verbs  as  both 
transitive  and  intransitive,  where  they  are  now  only  one  or  the 
other,  elliptical  expressions,  omissions  of  the  nominative-relative, 
and  many  anachronisms. 

37.  Petit  MaItre. — It  would  take  a  page;  a  few  interesting 
facts  respecting  his  life  and  works  can  be  found  in  '  Men  of  the 
Time,'  page  734. 

38.  S.  B.  V. — There  is  no  small  book  on  Mental  Science 
we  can  recommend  for  your  purpose.  The  papers  in  the 
Practical  Teacher  are  to  the  point.  Prof.  Sully's  new  work 
'Outlines  of  Psychology'  will  be  the  standard  work  on  the 
subject  for  years  to  come.  Read  '  Lectures  on  Teaching '  by 
J.  G.  Fitch,  Esq. 
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Mensuration, 

!•  P.  T. — A  cubic  foot  of  gold  is  hammered  out  so  as  to  cover 
an  area  of  6  acres  ;  find  the  uiickness  of  the  gold  in  decimals  of 
an  inch,  correct  to  the  first  two  significant  figures.  {Casselts 
*  Saturday  Journal') 

6  acres = (6  x  4840  x  9)  sq.  ft. 
=261,360  sq.  ft. 

•  *.  261,360  sq.  ft.  X  Thickness  =  I  cub.  ft. 


Thickness = 


261360 
I 


ft. 


m. 


21780 
r= '000045... in.    Ans. 

Noie.^CasseWs  •  Guide  to  Civil  Service  '  (Cassell's),  price 
28.  6d. ;  JohnstetCs  *  Civil  Service  Guide  *  (Longmans'),  price 
3s.  6d. 

2.  Carn  Brea. — The  length  and  breadth  of  a  rectangular 
room  are  measured  with  a  detective  foot-rule ;  the  area  appears 
to  be  420}  sq.  ft.,  but  is  really  400  sq.  ft.  Find  the  error  in  the 
rule.    (/*.  7;  Course,) 

(Length  oLe  i„  ,t/  L«°gth  a<  room  in  ft.) 


•••(Length  oLe  in  ft.y^'^  "^- '^'°^"'-^- 
(Length  oftle  in  ft.) '^^^  "»•  ^^  ^^400  sq.  ft. 


I  ft. 


Length  of  rule  in  ft. 

. ".  Length  of  rule=^f  ft. 

.*.  Error  in  rules  A  ft.    Ans. 


(= ^'^'  ,    .   ,  X  Breadth  of  room  in  fl.^ 
Length  of  rule  m  ft.  / 

=420^  sq.  ft. 

/  I  ft.  \' 

.-.^Lengthofruleinft.)  x  (Length  of  room  in  ft  x 

Breadth  ot  room  in  ft.) =42(4  sq.  ft. 

(But,  Length  of  room  in  ft.  x  Breadth  of  room 

in  ft.  =400  sq.  ft.) 


3.  F.  HOLTON. — A  square  foot  of  paper  weighed  104*68  grs., 
and  when  320  figures  had  been  written  on  it,  it  weighed  105 'i $5 
grs.  If  a  strip  of  this  paper  5I  inches  wide  be  taken  to  have 
written  upon  it  the  drcniating  period  of  TiniWr  which  consists 
of  100102  figures,  in  two  lines  at  rate  of  5  figures  to  an  inch, 
find  the  weight  of  whole. 

50051 

Area  of  strip  ^i*M^  x  i  x  v\sq.  in. 

= ^^W^  sq.  in.  5 
26*17 
.-.  Wd^tof  wholesrr/^:?.^xiJu^yLii  x  pL-\ 

•095 
_ /30i26i97'4i  4.  'Hii  X  S«>5i\„ 

32 

s(4i,84i'9408472  + 148*58890625)  grs. 

g4i»9^'Sg9yS347^  gre.    Ans. 
*«*  Many  Queries  are  unavoidably  held  ever. 


THEOBALD'S  CELEBRATED  ENSIGN  TELESCOPE. 


of  such  remarkable  power  that  Ui^y  will 
dlfUnguiah  thipi  at  25,  flags  at  90,  windows 
at  10,  and  time  by  a  church  dock  at  4  miles.    For  one  month  omy  we  offer  them  at  the  re- 
duced prlee  of  8i.  lOd.  carriage  free.    P.0.0.  payable  at  Greenwich  Boad. 


'pHOUBASDS  have  been  sold,  not  one  ever  caused  dissatisfaction ;  bat  hnndreds  have  sent  testi* 

■L     monlals  and  recommended  them,  till  the  sale  has  reached  enormous  proportions.    Boood 

its  body  are  painted  the  flags  of  all  nations,  so  that  the  oou  ntxy  of  any  ship  can  be  told.    It  opem 

to  17  and  closes  to  6}  inches.    Has  6  lenses 


/Wy.-PRACTICAL  TEACH ER.^«/y. 

Bender  of  this  and  P.0.0.  for  8s.  lOd.  la  entitled  to 
one  BirSIGN  TELB800FB. 


THE   COMBINATION    TELESCOPE. 

^u/jB  have  much  pleasure  in  again  offering  our  Combination  Telescope  to  the  public  at  our  former  low  prices,    nie  Immense  favoor 
*^     with  which  they  have  been  received,  there  being  over  6000  SOLD  IN  FOUR  MONTHS,  Induces  ub  at  present  to  con. 
tlnne  our  x>ld  tariff  to  every  part.    These  Telescopes  luive  now  been  exported  by  us  and  are  extensively  used  in  India,  Oeylon, 
Africa,  New  Zealand,  China,  Japan,  America,  Canada,  Sandwich  Islands,  Jamaica,  Newfoundland,  Nova  Bcotla,  etc.,  and  are 
much  valued  by  Officers  In  the  Army  and  Navy,  etc.,  where  great  power  and  clearness  is  required.    Till  we  brought  out 
these  Instnunents  no  Astronomical  Telescopes  could  be  purchased  under  iKI  to  £6.    Bach  Telescope  is  made  of  brass, 
with  black  iporooQo  body,  and  is  exquisitely  finished  in  every  part,  has  six  lenses  of  such  remarkable  clearness  of 
definition  that  it  will  oistingnlsh  hills  at  35,  flags  at  ao,  windows  at  10,  and  time  t^  a  church  clock  at  4 
and  6  miles  distant.    In  adrntion  to  this  there  is  a  separate  powerful  astronomical  eyepiece,  which  can  be 
attached,  and  will  thus  enable  the  owner  to  examine  the  stars,  Jupiter  with  his  four  moons,  and,  by  adding 
the  sun-glass  and  cap  also  supplied,  the  spots  of  the  sun.    In  fine  and  dear  weather  the  astrononucal  ey»- 

Slece  may  be  used  instead  of  tne  day  power  for  ordinary  purposes,  thus  giving  this  further  power,  as,  while 
le  day  eveolece  magnifies  146  times  superficial,  the  astronomical  one  nugnlnes  344  tlmea  The  Telescope  1' 
made  wtto  raree  brass  drawers,  diuts  from  17  to  6  Inches,  and,  with  the  extra  parts,  will  be  sent  carriage  free 
for  Us.  6d.  Lai^r  slie,  opening  to  24  inches,  closing  to  8^,  object  glass  16  lines,  giving  much  more  extended 
view,  far  clearer  and  longer  definition,  and  also  less  trying  to  the  eyes,  astronomical  eyepiece  also  h^f  as  large 
again,  and  much  greater  power,  price  228. 6d.,  carriage  free ;  or  No.  3  slae,  having  19-llne  object  glass,  shut- 
tmg  to  10  inches,  opening  to  27  m<^ee,  an  Intensely  powerful  glsss,  specially  recommended,  prue  29s.  car- 
riage free,  larger  sixe,  42s.  Carriage  to 
Tt|^i%  s§,    extra,  to  all  other  parts  Ss* 

Superior  Table  Stands,  with  horisontal  and  vertical  motion,  with  straps,  ete^ 
very  compact  and  strong,  4s.  6d.  each. 


y«/y.-PRAGTICAL  TEACH ER.-/«/y. 
Entitles  holder  to  one  Combination  Telescope  at  price  adver- 
tised above.  (Signed)       E.  THEOBALD  ft  CO. 


npHE  Acme  Field-Glass  will  give  a  splendid  view  of  20  miles,  will  show  dearly  the  moving  of  birds  that  are  but  mere 
-^  specks  of  dirt  against  the  sky  to  the  naked  eye,  the  flags  of  a  ship  when  only  its  topmasts  can  bfr  seen  00  tbe 
horizon,  the  time  by  a  church  clock  4  miles  distant,  and,  in  fact,  for  tourists,  pleasure  parties,  sea-voyagos,  etc., » 
is  an  indispensable  instrument— one  which  they  cannot  afford  to  be  without.  The  objeot-idasses  measure  over  U  Inch 
across ;  and  these,  together  with  the  oUier  lenses,  are  of  the  dearest  definition  and  great  power,  price  16s.  6a.,  ctr- 
rlage  paid.  The  Acme,  No.  2,  is  the  same  size  OIms,  but  of  very  superior  finish,  gilt  mounts,  sunshades,  extra  stout 
cases,  2Ss.,  equal  to  those  sdd  by  ordinary  opticians  at  40s.,  csirlage  paid.  The  Acme.  No.  2A.  The  same  finish  ss 
No.  2,  but  smaller  size,  price  18s.  6d.  We  shsll  offer  these  instruments  at  this  price  for  One  Month  only,  carriage  paid. 
All  orders  must  be  accompanied  by  Coupon,  or  a  written  copy  of  it. 


CATALOGUE  OF  OTHER 
VARIETIES  AND  SIZES 
POST   FREE. 


HER.-v«^y. 


/«/y.-PRACTICAL 

Entitles  the  holder  to  one  ACHE  FIELD-OI^BS, 
carriage-free,  on  recdpt  of  P.O.O.  for  16s.  6d., 
186.  ad.,  or  26s.     (Signed)  R  THEOBALD  A  CO. 


E.  THEOBALD  A  00* 
Tdesoope  Maken  to  tbe 
Canadian  Govemmont, 
it,  SO^TH  STBBBT. 
QBEENWIGH.  LOK- 
DONBJB. 


July,  1884.] 


THB  PRACTICAL  TEACHER  ADVERTISER. 


NOTES    ON 


COMMERCIAL   GEOGRAPHY. 


Rer.  L  C.  CAS&BTELLI,  H.A., 

0/  St.  BedtU   CelUp,  Mantkiittr. 

120  pp.,  cloth,  Is.  6d. 

'AWrt  ttit  CeMKureiai  Ctography.  By  Ihe  Rev.  L.  C.  Ctts«i- 
lelli,  M.A.  Putting  a  vast  amount  of  infonnatioQ  in  a.  very 
ttriking  foim,  sate  to  impress  the  memoiy.  A  capital  school- 
book. '—it/tmr^  World. 

'These  "  Notes  "  are  leall^  valuable  to  all  eagei  student!  of 
geography.  The  chaiacteiistic  produce  of  the  pnncipal  places  in 
«hich  tiade  originates  ;  Ihc  moit  important  markets,  their  routes 
md  distances :  the  modes  of  transit  of  the  exports  ;  the  diflercnl 
cvTcocies,  weights,  etc.,  used  in  commerce,  are  clearly,  though 
UDcisely,  set  forth.  Special  iodustries  and  natural  sources  of 
■cslth  are  similarly  "  noted,"  and  any  pupils  who  loaitCT  the 
110  pages  of  this  treatise  will  have  acquired  most  of  what 
ii  of  viJue  in  topography  to  a  commercial  nation  like  oura. 
Appendices  containing  imporCant  statistics  illustrate,  inttr  oHa, 
the  extent  of  British  commerce,  and  furnish  facts  for  many  an  in- 
teresting lesson.' — Stheolmasltr. 

Post  Free  for  published  price  in  stamps. 

JiS.  B.  LEDSHil,  31,  Corpondou  Stnet,  lancliester. 
SPffKIl,  MARSHALL  ft  CO.,  LonflOD. 

Tuition  by   Correspondence. 

Cektificate,— The  preparation  esublisbed  in  i8?i  is 
inilable  a«  usual.  The  following  are  the  feel  charged  for 
coiTfspondeDce  twice  a  week  : —  Per  quartet.     By  results. 

Masters :  Fir*t  Year 15*.         ...        £a 

„         Secoi»dYear    ais.         ...        £$ 

Mistresses :  First  Year    los.         ...        £1 

„  Second  Year 155.        ...        £3 

Pupils  who  prefer  the  quarterly  arrangement  remit  the  fee  Bl 
the  end  of  the  quailer.  Those  who  select  '  Payment  liy  Results ' 
ate  not  requited  to  part  with  any  money  for  Tuition  until  a  pass 
is  recorded  ;  and.  it  the  pupil  is  unsuccessful  alter  two  attempts, 
the  ^ecment  will  be  cancelled  without  payment. 

Matriculation    (Establidied     1871),     Science,    Drawing, 

Scholarship,    A.C.F.,    Civil    Service,     Diocesan,    Shorthand, 

Musical,  Medical,   Legal,  P.T.  Papers,  and  other  branches  as 

silvertised.     Aii  paymtnl  unUss  mccts^. 

Address.  Mr.  Jambs  Jennings,  TiiitloQ  by  Correspondence 

Office,  Deptford.  London. 

HARMONIUMS,  AMERICAN  ORGANS.  PIANOFORTES. 

J.     COOPER     A     C»- 

SCHOLASTIC    HDSIUL    1M5THIIHBNT    MAITOFACTURBRS, 

7D,  Bhepperton  Boad,  Hew  Horth  Boad,  Idlngton,  London  H. 

Woib :  Peabodr  Yard,  Esaex  Boid. 

THE  ' CHOBISTEB ''  WW. 

(BEQISTESED). 

'  nw  Cheuert  and  B«at  Ot$ta  In 

tha  World. 

^  ■  I  never  beard  anTthlng  like  It 
Man  at  tt»  prloa.' 

<  "  Tha  OhcrlMer '  deMrrsi  to  b« 
wVMj  knoirn.' 

'  Jt  Ij  a  splflndld  organ  In   srary 

■AdDi[nlilr  nreet  tn  taae,  and 
tilBhl;  flnlib«d  In  appiwana.^ 
BSa  TBfflUIOlTIALS. 

TV  frtatart  poaiAU 

given  tQ  Ucmngm  c 

Daeriptivt  Lilt 


'BANKRUPT  STOCK.' 


a.  E.  HAWBS, 

SCHOOL  DESK  MANUFACTURER, 

Having  purchased  the  Entire  Stock  of  Iron  Standards 

manufactured  hj 

JOHN   OLENDEmnKO. 

Late  of  Chalk  Hill  Worki,  trading  under  the  name  of 

COLMAN   d  QLENDEHHIHQ, 

IS  NOW  OFFERING  THE  CELEBRATED 

NORWICH    DESKS 

AT  GREATLY  REDUCED  PRICES, 


Vtx  partknlait  apply  to  the  above,  at 

OR 

DUKE'S   PALACE   WORKS, 

NOBWIOH. 

Maker  to  the  Birmingham  Softool  Board. 


B". 


u  Acannci  opeoed  accofdioff  to  tn«  anal   piactice  of  otbor 

diawa  below  ifsD.    No  cwunbrion  duf^  for  kwpiiic  AccosoD; 
Tba  Bank  alK>  recvives  numaj  oo  dapout  at  l%r«a  pv  ccDt.  InteroL 
71m  Bank  nndiRaka  br  in  cnstemw^  tnaof  cbaii*,  tha  cmtadr  ol 
DnJi,  Writinn,  aadotluiSKBriticsaDd  Valaiht«:thacallKtioaof  BiDs 
of  HachaDgv,  Dlvidouli, aod  CoapoDi:  and  tka parduaB and salo of Stodts 
and  Sham.       LcncneTOcdiiindOiailai'NotaiHaad. 
A  FaartiUcl.  witk  Jolt  pankulan,  on  apolicatioa. 
Mmni,  itSe.  FRANCIS  RAVENSCROPT,  UuiacB. 


HOW  TO  PURCHASE  A   HOUSE  FOR   TWO 
GUINEAS  PER  MONTH,  w(ih  Imnadlaia  PombIdb  aad  so 
KoBI  la  Fay.    AddIt  u  the  Ofio  of  Iha  Bihcbice  Buildimo  SocncTV. 

UOW  TO  PURCHASE  A  PLOT  OF  LAND  FOR 

LL     FIVE  SHILLINGS  PER  MONTH,  wlih  ImnwdiaU  dohmIdb, 
dtlMT  for  BnDdiiH  at  Gardming  piiiyo—.   Applr  at  tb*  OAca  of  Iha  BlBK> 

man  FinHOLDjLAKD  SOCUCTT. 

""^^   FituJKs  RAVENSCROrr,  Uaoais. 


THE  PRACTICAL  TEACHER  ADVERTISER. 
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THE    SCHOLASTIC    SEWING    MACHINE    COMPANY. 

(ESTABUSBBD    IS80.) 

SPECIAL   REDUCTION"  flLlT^ULY  3Ist,    1884. 

TT)  E  have  lesolved  to  niEfjlT  a  superior  f  *  4a,  Hand  Lockatitch  Machine  by  a  Grst-clius  maker  for  £,%  10s.  cub,  oi  by  easj 
»»      InstAlmenU  £3  IBs.,  carnage  pai<i,  and  can  be  paid  by  seven  monthly  instalmenta  of  8b.  each,  or  by  threo  qnartertj 

6  naedlM,    double  bemmer, 

braider,       strai^      guide, 

U    qnilter,       3        screwdnTen, 

"    tbnmbacrew,  and  Illastiated 

*  instruction  book. 
jj        In  order  that  teachers  may 
5    prove  the  ho*&  fii«  chancier 
"    of  this  special  offer,  we  baie 
■j    decided  to  send  every  llactaine 

*  on  9B  days'  free  trial,  and,  if 
S  satisfactory,  the  payraenis 
ii  can  be  made  as  stated  above. 
S  If  not  satisfactory,  we  are 
!*    willing  to  pay  the  oarrisge 

both  waja. 


Instalmenta  Si  ISs.,  carriage  paid,  and 

Kymenta  of  16s.    8d.   each, 
ii  Machine  U   beantifoUy 
ornamented  in  gold,  and  pos- 
MBBea   the    latest    improve-    g 
menta  to  the  present  time.    It    r. 
is    fitted  with  the    fast  and    g 
loose  wheel  arrangBment,  and    g 
patent     spool    winder     and    _ 
sbnttle.    It  can  be  lued  for    t 
all  aorta  of  family  sewing  on    g 
any  material  from  fine  mnstin    ^ 
to  woollan  cloths.    It   will      '* 
Hem,    Tuck,     Braid,    Qailt,    % 
Frill,  etc.    The  following  ex- 
trai  are  given  free  with  each 
Haohine,   via.:— fi    bobbins. 


SOs.    CASH. 

CARRIAGE    PAID. 

"  WslUogtoD ' 


' "  WslUogtoD  "  Hsebloc*.  botb  In  apManneo  uid  linipUolty , 
Vond  my  sxpeoUtlani.    Thsy  have  Msn  Ihoroujibly  t«it«d 

, b*t  two  and  D-lull  ycai*.  and  have  pmted  Iilglily  utlifao. 

They  have  bMa  pronounced  by  my  fdendi  to  ha  Che  prsttltit 
HSlIwysnrMw.'— Ift.W.Xiirr.naliiiDgShlp^^iiuKU,  Qit.yt, 


56s.  OH  HIRE. 

CARRIAGE    PAID. 


ABSTRACT   O?   TB3TIUONIAIiB. 

'71i«*'WBl1lDKton"  Machine  whioh  Iporabased  from  you  gfvMcnat 
utlitactlon.'— Ths  Kev.  C.  HiOQU^  IS,  enos  nnaoe,  Monirr  Bixd, 
Old  Tori,  LoDdoD,  E. 


'  We  sn  very  ptaued  with  thsUii««UuhlD«s(BndbDTy'(  ' 
ton ')  puiehsiicd  Iron  yon.  and  think  thiyanvrrj  nwi  "" 
msi  FusriKLD.  Palrfleld  Honia.  Duke  Brrest,  Chslmifs 

■Iamwa]lai:quBlnl«dwlUitha''ffellln|tton"UMbli. 

my  Mandi  have  tbam.    It  la  an  ealnmcty  pratty  UachlM.  ud  don 
"- >•  — <-!•■-  y.aod  well,    I  am dfrligbtod  triih  my  Machine, 

" ■- ■  -    -  '— HIHTH01IP901I, 


Ks  work  quickly,  eadly,  a —     —    „ — 

and  shall  reoomnand  your  Company  whenever  Ice 
All  Saints'  Sehool,  Mi^oek  Baoli.  DethyMhtre. 
■~--  "-adbory  Uaoblne  which  I  purebaeed  from  you  alvse 
n  to  Jl  who  use  It.'— Mrs.  BavlUKD,  Tlie  fioolory,  W 


u  It.'— Mrs. 
in,  Tettli 


ilali,  and  lUuitratHl  Uiti  from 


Just  published,   lamo,  price  ii. 

OUTLINE  OF  HISTORY  AND  GEOGRAPHY, 

By  MONTAQU  H.  FOSTBB, 

Primcipai  ef  Stubbingleti  ffoutt,  Fart/uun, 

London:  Simfkin,  Makshall&Co.,4,  Siitionen' Hall  Court. 


KOIiBB'S   INOSGANIO  CHEMISTRY. 

In  cniwB  Ivo,  pp.  6h,  wiih  >  ColDuied  Table  at  Spccua  lod  fd  Wood 
VjigraviDgi,  pctce  71.  6d.,  doth. 

A      SHORT     TEXT-BOOK     OF      INORGANIC 

/A.  CHEMISTRV.  ByDr.  HMiiAKiiKoi.Ba,ProfeHorofCheini.lry 
C  tha  Univcnlly  of  Leipac.  Tiauilaled  and  edited  rram  ite  SecDiMJ  Ger- 
maa  Edkioo  byT.  S.  Humpkock,  Ph.D.  B.Sc.  <Loiid.)Prof.  of  Chemiitiy 


and  Physici  io  the  Uni< 


ofWilei,  AberyiKr; 


LONDON  !  LONGMANS  Sl  CO, 


ScM  Boob,  Statloiieiy,  img  Apparatm. 

THOUAS  LAURIE,  31,  Paternoster  Row, 

Afait/trtlm9ciiiieiiidArtDipiiTtmt»ltrappiiMmmt, 

LAURIE'S  ARMY   SCHOOL  DESK, 

Tlie  only  convertible  Desk  ever  adopted  biy  the  War  Office. 


HUBBY'S  IMPERIAL   COPY   BOOKS. 


■BXOELLBItT.'  | 


■  UHBXOELLED.' 


Ibeaa  sapvior  Copy  Books  are  n^ildly  finding  tlielr  way  Into  a 

good  idioolB. 

7V/9lIi»iitf  an>  amieri  4aH  laUIi/  Uat  aditi:— 


Ho.  sl,I«ne 
Mo.  m.  Olib'  1 
dns  In  dl  mtbdI 


■hi  DE  Hand. 

niuDbera    Price : 


Now  Readv,  price  One  Shilling  cacb. 

NOTABILIA   OP   GEOGRAPHY, 

SECOlfD  EDlTlOlf,  Stviita  mxd  SmJarttd. 

A  HxADMASTIa  writes :  — *  After  en  experience  of  tturtr-fiva  Twa,  your 
book  Duieu  my  idea  ofa"  drill  book  "Buie  compielrlv  [hu  any  which  hu 

NOTABILIA  OF   ENGLISH   HISTORY. 

THIRD  EDITION,  SfduJ  and  Bmlmrpd, 
of  en  hour  (ban  ia  twa  boon  (ham  any  other  hlilDcy  Lhat  hv  come  nader  my 

patteen'  looio, 


Specunen  co[»a  miy  be  abtainad,  pen  &h,  al  ibiee-bsilhs  of  the 

putJiihcd  price,  by  npplicalkm  to 


JULV,  1884.] 


TUB  PRACTICAL  TBACHBR  ADVERTISER. 


SCHOLASTIC 

MUSICAL  INSTRUMENrCO, 

rt                  (Mcuurau)  wn).                  • 

T«  Mppir  ItatOMM,  ■o&iMl  Baud  llMnb«B^  ««  MuMi 

^' 

♦^ 

5<?• 

/-*• 

»2.J*.^™  S!i,*taS  1  HiBcSiSirs!',. 

rsa^ 

DE.  WAEmSE'S  PATIHT 

FLEXIBLE  HIP  CORSET 

SS 

g*»^J^««  T.  W.  toun^  11^  JIM  J.  M  Trwimv  Clbf  M 

iBiitif.tam.^llatm^aiM,t>a«iMja\a9,<oK^yiaiamiaS»A3X,-t. 

DB.   WABNEB'S    OOBI 

3BTS 
olSffiffii""* 
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NATURAL 
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HISTORY 
READERS. 

STOUTLY   BOUND. 
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SUPERBLY    ILLUSTRATED. 
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and  I.  WOOD,  M.E.S. 
Specially  adapted  to  the  requirements  of  the  latest 

Oh  oc  B  S  H  «  a 

=«g8|3S 

M| 

circular  (No.  233)  on  Reading  Books  issued  by  the 
Department 
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JOSEPH     HUGHES, 

Pilgrim  Street,  Ludiate  Hill,  Lomlon,  E.O. 

ccxlviti 


THE  PRACTICAL  TEACHER  ADVERTISER.         {iMVi,  1884. 


HUGHES'S  ARITHMETICAL  CARDS. 

SPECIALLY  ADAPTED   TO   THE  MUNDELLA    CODE. 


Adopted  by  the  London 
School  Board. 


NBW  EDITION.  IN  OLOTH  OABBS. 

HUGHES'S 
EASY  PROBLEMS 


FOR 


TOTTNG  THINKERS. 

In  Seven  Paokete  for  the  Seven 
Standards. 

Price  Is.  per  Packet. 


Tke  Htad  MasUr  qf  AtUnry  School  writes  t— 
Thit/rMgmu  are  adoUnble.' 

A  TemefUr  writes:— 'I  am  most  aiudoas  to 
have  them  at  once,  as  I  have  heard  them  highly 
vecommeoGed* 


HUGHES'S 

GOVERNMENT 
INSPECTION     SUMS. 

in  Seven  Packets  for  the  Seven 
Standards. 

Price  Is.  per  Packet. 

Fifty  different  Cards  and  two  sets  of 
Answers  in  each  Packet. 

The  Colour  of  the  Card  varies  in  each 
Standard. 

Each   Packet    is   enclosed   in    a  stout 
cloth  case. 

As  many  Inmctors  give  sums  in  MS., 
a  proportion  of  these  Cards 
characters. 


are  in  script 


Adopted  by  the  London 
School  Board. 


HUGHES'S 

UNRIVALLED    SBBIBS    OF 

INSPECTORS' 

TEST    SUMS. 

In  Seven  Packets  for  the  Seven 
Standards. 

Price  Is.  per  Packet. 

There  are  Jifty  different  Cards  in  each 
packet,  and  two  copies  of  Answers. 


A  Ltedt  Board  Matter  writes :—' They   are 
simply  unritfoUed,* 


^^B  Set  of  the  above  Cards  sent  post  free  for  6&  3d. 
*«*   The  above  THBBIB  Sets  sent  carriage  paid  on  receipt  of  P.O.O.  for  168. 

London:    JOSEPH    HUGHES,    Pilgrim    Street,    Ludgate   Hill,    E.G. 

Just  Out,      IndispeiuabU  to  Mistresses,      Price  y,  6d.     Post  Free,  2s,  &/. 

A  MANUAL  OF  NEEDLEWORK  AND  CUTTING-GUT. 

By   EMILY  G.    JONES, 

Directress  of  Needlework  to  Education  Department, 

WITH  ORIGINAL  PLATES  AND  ILLUSTRATIONS,  and  a  Sectional  Three-yards  Sheet  containing  Patterns  'arranged  so 

as  to  show  the  greatest  economy  of  materials.* 

*/  Every  Head  Mistress  in  the  Kingdom  should  have  a  copy  of  Miss  Jones's  importcuit  work. 


NOW  BEADY. 


THE    KINDER-GARTEN    AT    HOME. 

By  EMILY  A.  E.  SHIRREFF,  President  of  the  Frobel  Society. 

Prioe  8s.  6d.,  extra  oloth. 
A  Specimen  Copy  sent  post-free  upon  receipt  of  P.O.O.  for  2s.  8d. 


SCHOOL.    BEYaiETTE. 

Fcap.  8vo,  doth,  price  is. 

HEALTH     AT     SCHOOL. 

By  ALFRED  OARPENTEB,  M.D.  (London),  O.S.S.  Cambridge; 

PrttiinU  if  tht  Britttk  Mtdical  AstteiatioH. 

LONDON:  JOSEPH  HDGHBS,   PIUBIM  STBEBT,   LODCATB   HILL,  E.C 


\ 


Specially  adapted  to  the  requirements  of  the  latest  Circular 
(No.  238)  on  Reading  Books  issued  by  the  Department 


ADOPTED  BY  THE  LONDON  SCHOOL  BOAED. 


SCIENCE  READERS 


BY 


R.  BALGHIN  and  A.  NEWSHOLME,  M.D.  {Lond.), 


No.  1  for  STANDARD  IIL ... 
No.  2  „  STANDARD  IV. ... 
No.  8  „  STANDARD  V. 
No.  4  „   STANDARD  VL 


•  •• 
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•••            . A** 
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(in  1  VoL) 

•  •• 
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6 

PROFUSELY    ILLUSTRATED. 

Specimens  Post  Free  upon  receipt  of  half  the  published  price  in  Stamps* 

i 

This  New  Series  of  Reading  Books  will  be  found  exactly  adapted,  not  only  to  the  latest  requirements  of  the 
Mundella  Code,  but  to  the  Syllabus  issued  by  the  School  Management  Committee  of  the  London  School 
Board.  ; 

77te  Schoolmasttr  says : — *  Mr.  Balchin  writes  as  a  teacher  who  knows  practicaUy  the  various  subjects  to  which  he  addresses  himself, 
and  is  thorough^  capable  of  presenting  them  to  children  in  an  attractive  fashion.' 

The  Board  Teacher  says : — '  These  nice  little  books  are  not  merely  coUections  of  facts ;  they  are  sound  text-books  which  are 
calculated  to  teach  young  people  to  think.      Their  simplicity  is  not  affected,  yet  they  may  be  intelligently  read  by  very  young  children. 


think  they  are  highly  creditable  to  author,  editor,  publisher,  printer,  and  binder.  They  show  evidences  of  great  care  throughout,  and  have 
been  arranged  by  one  who  takes  a  thorough  interest  in  the  work  of  Elementary  Science,  and  what  is  not  always  the  case,  knows  how  to 
make  his  lecturers  or  readers  interested  too.    They  deserve  a  lai^e  sale  and  I  hope  they  may  become  highly  popular.' 

Mr.  G.  E.  COGGINS,  The  School,  Cardington,  Bedford,  writes  :— •  I  am  very  pleased  with  Standard  III,  "  Science  Reader,"  which  I 
have  introduced  into  my  school  with  success  and  great  interest  to  the  children.' 

Mr.  Jamks  Foolby,  Wheal  Vor  Board  School,  St.  Breage,  Helston,  Cornwall,  writes : — *  I  have  gone  through  No.  i  "  Science 
Reader  "  and  have  no  hesitation  in  saying  that  it  is  well  put  together  and  peculiarly  (in  reference  to  the  language  used)  adapted  to  children. 
It  deserves  a  wide  diculatlon.' 

Mr.  W.  C.  Napisk,-  14,  Cressy  Road,  Landport,  writes : — '  They  are  admirable  books  ;  the  best  for  teaching  Elementary  Science  that 
have  yet  been  ptodaeed. 

Mr.  T.  N0TTiNa>  Queen's  Garden  Board  School,  Brompton,  writes: — *I  am  exceedingly  pleased  with  the  "Science  Readers,"  and 
have  already  strongly  recommended  them  to  my  scholastic  fnends.    They  are  certainly  the  best  1  have  perused  of  their  kind.' 


JOSEPH   HUGHES,   Pilgrim  Street,   Ludgate  Hill,  E.G. 
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THB  PRACTICAL  TBACHBR  ADVERTISER.         tJuLY,  1884. 


HUGHES'S  ARITHMETICAL  CARDS. 

SPECIALLY  ADAPTED   TO   THE  MUHDELLA    CODE. 


Adopted  by  the  London 
School  Board. 


NBW  BDmOM,  IN  CLOTH  CA8B8. 

HUGHES'S 
EASY  PROBLEMS 


FOR 


TOUNQ  THINKERS. 

In  Seven  Paokets  for  the  Seven 
Standards. 

Price  1b.  per  Packet. 


Tki  Htad  MmtUr  ^  Atkhtry  Sck^oi  writet  :* 
Tk^/rohUmt  an  adfluimble.' 

A  Ttmekgr  wikas:— 'I  am  most  aiudoas  to 
haw  them  at  onoe,  as  I  have  htard  them  hii^ily 


HUGHES'S 

GOVERNMENT 
INSPECTION     SUMS. 

In  Seven  Packets  for  the  Seven 
Standards. 

Price  1b.  per  Packet. 

Fifty  different  Cards  and  two  sets   of 
Answers  in  each  Padcet. 

The  Colour  of  the  Card  varies  in  each 
Standard. 

Each   Packet    is   enclosed   in   a  stout 
cloth 


As  many  Inmctors  give  sums  in  MS., 


a  proportion  ol 
characters. 


mctors  jzi 
»  these  Ca 


ards  are  in  script 


Adopted  by  the  London 
School  Board. 


HUGHES'S 

UNRIVALLED    SERIES   OF 

INSPECTORS' 

TEST    SUMS. 

In  Seven  Packets  for  the  Seven 
Standards. 

Price  la.  per  Packet. 

There  are  Jlfty  different  Cards  in  each 
packet,  and  two  copies  of  Answers. 


A  Leedt  Bomird  Master  writes :—' They   are 
simply  unriwdUd,* 


ONE  Set  of  the  above  Oardfi  sent  post  free  fbr  6a  Sd. 
*«*   The  above  THREE  Sets  sent  oaniaffe  paid  on  receipt  of  P.O.O.  for  ISb. 

London:    JOSEPH    HUGHES,    Pilgrim    Street,    Ludgate    Hill,    E.G. 

.1  ..i.i  »«  .,1  — — ^— ^— ^^— ^-^^— —^—-^^.^.^ 

Just  Out,      Indispensable  to  Mistresses,      Price  y,  6d.     Post  Free^  2s,  Sd, 

A  MANUAL  OF   NEEDLEWORK  AND  CaiTING-OUT. 

By   EMILY  G.   JONES, 

Directress  of  Nitedlework  to  Education  Department, 

WITH  ORIGINAL  PLATES  AND  ILLUSTRATIONS,  and  a  Sectional  Three-yards  Sheet  containing  Patterns  'arranged  so 

as  to  show  the  greatest  economy  of  materials.' 

*«*  Every  Head  Mistress  in  the  Elingdom  should  have  a  copy  of  Miss  Jones's  important  work. 


NOW  READY. 


THE    KINDER-GARTEN    AT    HOME. 

By  EMILY  A.  E.  SHIRREFF,  President  of  the  Frobel  Society. 

Price  Ss.  6d.,  extra  doth. 
A  Specimen  Copy  sent  post-free  upon  receipt  of  P.O.O.  for  2s.  8d. 


SOHOOX.    HYGHEISTE. 

Fcap.  8vo,  doth,  price  is. 

HEALTH     AT     SCHOOL. 

By  ALFRED  OARPENTER,  M.D.  (London),  O.S.S.  Cambridge; 

Prtndemt  tf  tht  Britbh  ttiHeat  AmcUtim. 

LONDON:   JOSEPH  HUGHES,   PILGRIM  STREET,   LUDGATE   HILL,   E.C. 


Specially  adapted  to  the  reqmrements  of  the  latest  Circulai 
(No.  288)  <m  Reading  Books  issued  by  the  Department 


f  !• 


»PTED  BT  THE  LONDON  SCHOOL  BOABD. 


HUGHES'S 

SCIENCE  READER 


c 


BY 


R.  BALGHIN  and  A.  NEW8H0LME,  M,D.  (Lond.), 


No.  1  for  STANDABD  IIL ... 

•••                      •■•                   . M»m 

•  •• 

Price 

0 
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No,  2  „     STANDABD  IV. ... 
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No.  8  ,.     STANDARD  V.    ... 
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99 
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No.  4  ,,    STANDARD  VI.  and  VII.  (in  1  VoL) 
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99 
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6 

PROFUSELlt    ILLUSTRATED. 


This  New 
Mandella    Code, 

Board. 


Specimens  Fort  Free  upon  receipt  of  half  the  pnbliahed  prioe  in  Stamps^ 

Series  of  Reading  Books  will  be  found  exactly  adapted,  not  only  to  the  latest  requirements  of  thi 
but   to  the  Syllabus  issued  by  the  School  Management  Committee  of  the  London  Schoc 


77ie  Schaolnuuter  says  r^  Mr.  Balchin  wntes  as  a  teacher  who  knows  practicaUy  the  various  subjects  to  which  he  addresses  himscl 
ar.cl  is  thoroughly  capable  of  presenting  them  to  children  in  an  attractive  fashion.' 

Tlu  Boara  teacher'  says  :—*  These  nice  little  books  are  not  merely  collections  of  facts;  they  are  sound  text-books  which  ai 
cnJculatcd  to  teach  young  people  to  think.  Their  simplicity  is  not  affected,  yet  they  may  be  intelligently  read  by  very  young  childrei 
They  are  pleasant  to  read,  and  the  mdefinable  "  knack  "  of  the  trained  teacher  appears  in  every  chapter.^ 

Mr.  R.  'WoGiy  Bolton  wntes:— « I  thank  you  for  your  cleverly -iited  "Science  Reader."  It  is  not  above  the  heads  of  those  f< 
whom  H  is  intended-      It  is  bound  to  become  a  fiivourite/ 

Mr.  T.  H.  HtJiTT,  Newmgton,  Trinity  School,  Swan  Street,  Trinity  Square,  S.E.,  writes :— «So  £ur  as  I  have  examined  the  books, 

.1 ^   «.S«vVkf«y  r^redltable  to  author,  editor.  niibHah#»r.  nrinfAr    ^r\A    Kin/1*r        *V\\mit»  eliAn.  Am^^M/vAa  ««r«**A«.»  <^.A  «1it.^»»li«%.«*    .n<l  K<i< 


Mr   G*  E.  COGGIKS,  Jinc  acnooi,  i^anungton,  iSedtord,  wntes  :— 'I  am  i 
have  introduced  into  my  school  with  success  and  great  interest  to  the  children.' 

Mr.  Tamks  Pooi-KV,  Wheal  Vor  Board  School,  St.  Breage,  Hebton,  Cornwall,  writes:— < I  have  gone  through  No.  i  "Sdcnc 
Reader.**  and  have  no  heatation  m  saymg  that  it  is  weU  put  together  and  peculiariy  (m  reference  to  the  language  used)  adapted  to  chiJdrcE 
V  deserves  a  wide  ci«cul»tioii.  ^*  ^ 

Mr.  W.  C.  Rapiiw»  14.  C*e«y  Road,  Landport,  writes :— 'They  are  admirable  books  ;  the  best  for  teaching  Elementary  Science  ths 

^'^wS  J.  NOTXINO,  Q"^Ji'f„5!i^"*  ^^  ^^\i^\  Brompton,  writes:— « I  am  exceedingly  pleased  with  the  "Science  Readers,"  am 
have  alr«idy  strongly  recommended  them  to  my  scholastic  fnends.     They  are  certainly  the  best  I  have  perused  of  their  kind.  * 


JOSEPH    HUGHES,   Pilgrim   Street,   Ludgate  Hill,  E.G. 


TH£i 


NEW 


ROYAL  READERS 

To  meet  the  Requirements  of  the  recent  Circular  of  the  Education  Department. 


Being  Revised  Editions  of  these  favourite  Readers,  with  New  Lessons,  New 
Illustrations,  and  Important  Helps  to  Teachers,  making  this  Series  the  best  for 
Teachers  and  Scholars  ever  published. 


NOW    READY. 


STANDARD 


V. 


Beautifully  Illustrated,  256  pages,  fcap.  8vo.»  cloth  boards,  Is.  6d. 

This  book  contains  1 60  pages  of  reading  matter  exclusive  of  all  Exercises,  Illustrations,  and  Spelling  Lists. 
It  therefore  fully  meets  the  requirements  of  the  recent  instructions  to  Inspectors  issued  by  the  Education 
Department. 

* 

ALREADY  PUBLISHED. 


STANDARD   I.— laS  pages,  foolscap  8vo,  limp 
doth,  yd. ;  doth  boards,  9d. 
This  book  contains  Zo  pages  of  Reading  Matter. ' 

STANDARD   II.— xaS  pages,  foolscap  8vo,  limp 
cloth,  yd. ;  cloth  boards,  pd. 
This  book  contains  80  pages  of  Reading  Matter. 


STANDARD  III. — 190  pagesi  foolscap  8vo,  limp 
doth,  lod. ;  doth  boards,  zs. 
This  book  contains  120  pages  of  Reading  Matter^ 

STANDARD  IV,— 224  pages,  foolscap,  8fo.  Ump 
cloth,  IS.  \  doth  boards,  is.  3d* 
This  hook  contains  144  pages  of  Reading  Matter. 


From  The  Practical  Teacher,  March,  1884. 

«  These  new  reading  books  have  been  issued  with  a  view  to  meet  the  very  laUst  requirements  of  the  ever-chmging  Code.  The  editor' 
and  publishers  have,  apparently,  vted  with  each  other  to  produce  a  series  of  readers  of  exceptional  merit.  Everything  has  been  admin  > , 
done.  New  lessons,  carefully  graduated;  new  illustrations  of  rare  artistic  and  educa&ondl  value;  fauUUss  models  of  writing  cop  i:; 
{white  on  black  ground)  ;  and  a  series  of"  helps,"  adequate  enough  to  satisfy  the  most  fastidious  teacher  or  the  dullest  scholar^  all  combin. 
to  stamp  these  readers  as  amongst  the  very  best  yet  issued,    Happy  the  child  who  treads  this  *  *  new ' »  royal  road  to  Uaming. ' 

From  The  School  Board  Chronicle,  22tid  March^  1884— Regarding  Nos.  i,  2,  and  3. 


« « The  New  Royal  Readers "  are  now  published  as  fiu  as  the 
volume  for  the  Third  Standard.  The  recasting  of  the  series  has 
never  before  been  carried  out  to  so  large  an  extent  as  in  this  edition. 
There  are  numerous  new  lessons,  new  illustrations,  and  fresh  methods 
of  helping  child  and  teacher.  But  the  old  characteristics  of  variety, 
of  good  feeling,  of  purity,  and  of  brightness  remain,  with  the  well- 


known  excellence  of  paper,  type,  and  illustrations.    More  numer.)^- 
than  ever  are  the  additions  to  the  ordinary  text  of  the  reading  les^. :.. 
such  as  instructions  in  recitation,  school  songs  with  music,  exerc:v.-:> 
on  a  large  and  varied  scale  upon  the  lessons,  orthogrEphical,  gnm 
matical,  etc' 


From  Thx  Schoolmaster,  xoth  Me^^  1884— Regaiding  No.  4. 

'This  new  volume  has  reading  lessons,  spelling,  poetry  for 
repetition,  and  a  few  songs  set  to  music,  combined  in  the  one  book. 
The  lessons  are  nearly  all  new,  and  selected  so  as  to  be  both  attrac- 
tive and  instructive.  At  the  end  of  each  lesson  the  new  words  are 
prominently  placed  before  the  pupil ;  all  difficult  or  unusual  words  are 


explained ;  a  summaiy  of  the  chapter  follows,  and  a  brief  gram 
matical  exercise  forms  the  conclusion.    In  the  prose  selectioib  i 
group  of  questions  is  added.    The  volume  is  admirably  drawn  up  \z 
every  particular,  whether  mechanical  or  literary,  and  will,  no  dotil*, 
be  as  popular  as  any  book  yet  issued  among  the  Royal  Readers*' 


Speoimens  free  to  Head  Teachers  of  Public  Elementary  Schools. 


IAS  NELSON  &  SONS,  35  &  36,  Paternoster  Row,  London,  E.C ;  Parkside,  Edinburgh ;  and  New  York 


the  rewHa  of  tha '  BOHOOL-aOKG-  MONBT  PBIZB  CX)MPaTITION '  to  cm 


^     JlSUJVIJil^r    HDUi^ATIQNAl.    JOURNAL. 
Edited  by  JOSEPH  HUGHES. 


*lbwiri8dse  li  inmd  ttuit  b»  bai  launed  m  mQch, 
VMom  H  hnmUe  thit  Iw  koowi  no  mon.*— Coino. 


Vol.  IV.  No.  6.  AUaUST,  1884. 


CONTBNTS. 


Tba  DiKipllM    of   Uh    Mind.     Br  W.  C 
Cooplud,  ILA '..        „    < 


I.  By  Dr.  Anlinc    ; 
_ittU  ' ^ 

-'GiindfciliV.aock'.. 


Antwan  la  AriltuiMic  in  LittU  Lmmr 


Ani.  nPopil  TtiHitaf  B 


HUikaliitiaa  Hint*.      Br  I 

1DD1.U.A.      .. 
ItKUl  iBVKlioD  QttBilau 
Pobllaliaoa  RsTicmd  .. 
PabLicatJOQi  Recuvad    ,. 

QnnrCidnmD i 

V*n  Fomh'i  Wriiiag  mad  Dnwjni  Copr 


JUST    PUBLISHED, 
ADArTED  TO  THE  RECENT  CIRCULAR  OF  THE  EDUCATION  DEPARTMENT. 


GRADUATED    READER, 

BOOK    V. 

Being-    Extracts  from  Standard  Authors  ;  with  Lists  of  Words  for  Spelling ;  copious 
Notes  ;    Exercises  in  the   formation  of  Words  and  Sentences ;  Prefixes  and 

Affixes.     Illustrated, 
Sixty  Lessons,  180  pages  of  Text    240  pages  in  all.    Price  Is.  6d. 

GEOGRAPHICAL    READER, 

STANDARD    III. 

England    and   Wales,   Phjrsical  and  Political.      Numerous   Illustrations  and   Maps. 
Sixty  Lessons,  120  pages  of  Text.    176  pages  in  all.    Price  Is. 

GEOGRAPHICAL    READER, 

STANDARD    IV. 

Scotland  1    Ireland,  British  North  America,  and  Australasia.     Numerous  Illustrations 
and  Maps. 
Sixty  liOSsons,  130  pages  of  Text    192  pages  In  all.    Price  Is.  2d. 
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BY  ALFRED  CARPENTER,  M.D.,  M.R.C.P.  (lOND.), 
Chairman  efiht  Council  of  tht  Sanitary  Institute, 

\WATER^(Continued). 

The  effects  of  an  impure  supply  of  water  are  now  too 
well  known  to  be  insisted  upon  here.    They  differ 
according  as  to  whether  the  water  is  contaminated 
with  sewage  products  and  other  animal  refuse,  with 
organic  materials,  such   as    decomposing  vegetable 
matter,  or  with  inorganic  substances.    Sewage  in  pot- 
able water,  sooner  or  later,  will  produce  certain  effects, 
such  as  irritable  mucous  membrane,  lassitude,  diarrhoea, 
and  ansemia,  ending  at  length  in  continued  or  enteric 
fever,  or  cholera.    Other  organic  impurities  produce 
dyspepsia,  loss  of  appetite,  erysipelas,  and  dysentery. 
In  hot  climates  yellow  fever  and  other  zymotic  diseases 
are  caused  by  the  Use  of  polluted  water,  different  kinds 
of  entozoa  have  been  spread  by  it,  and  parasitic  diseases 
set  up  in  both  men  and  animals.    The  Elephantiasis  of 
the  East  has  been  ascribed  to  its  use.    The  continued 
use  of  a  water  which  contains  excess  of  saline  con- 
stituents will  also  produce  different  kinds  of  mischief. 
Diseases  of  the  skin  have  been  ascribed  to  the  con- 
tinued use  of  mineral  waters,  and  similar  states  in  the 
mucous  membrane  of  the  bowels  may  arise.    Goitre 
appears  to  be  due  to  the  use  of  water  from  the  mag- 
nesian  limestone  formation.    This  has  been  denied 
by  some,  though  the  evidence  in  the  negative  is  not 
satisfactory.     Sulphate    of   lime  will  also    produce 
dyspepsia  and  other  disorders  when  it  is  in  excess, 
and  disease  of  the  bones  have  been  set  up,  especially 
if  SO,  happens  to  be  present.    The  use  of  water  which 
is  too  pure  is  also  said  sometimes  to  have  promoted 
the  production  of  rickets.    This  has  been  ascribed  as 
one  of  the  results  of  the  use  of  the  Loch  Katrine 
water   in  Glasgow;  but  it  is  denied  by  some  who 
5peak  with  authority,  as  not  being  sufficient  to  account 
for  the  presence  of  that  disease  in  the  northern  metro- 
polis of  commerce. 

Mineral  Waters. 

These  waters  used  to  be  mainly  taken  at  the  sugges- 
tion of  medical  authorities,  but  they  are  now  so  com- 
monly consumed  as  beverages,  that  it  is  right  to  give 
some  information  as  to  their  character,  and  the  results 
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which  are  likely  to  follow  from  their  continued  em- 
ployment They  were  prescribed  by  Esculapius,  and 
are  mentioned  by  all  the  early  medical  authorities  as 
useful  adjuncts  to  treatment 

Mineral  waters  are  divided  into  different  classes  by 
different  authors.  The  simplest  classiiication  is  into 
thermal  or  hot  springs^  and  cold  waters;  but  this 
division  is  unchemicaL  The  best  division  is  that 
adopted  by  '  Braun,'  viz. : — 

(i)  Carbonic  add  waters.        (4)  Earthy  mineral  waters. 

(2)  Saline  waters.  (5)  Irreeular  or  indifferent. 

(3)  Sulphur  waters.  (0)  Chalybeate  waters. 

I  would  add  to  this — 

(7)  The  lodo-bromated  waters. 

(i)  Carbonic  acid  waters.  This  class  is  not,  as 
generally  understood,  a  natural  class :  there  are  a  few 
springs  which  contain  small  quantities  of  saline  in- 
gredients with  excess  of  COa,  but  they  are  evanescent 
These  waters  are  manufactured  articles,  and  constitute 
the  ordinary  soda  or  potass,  and  other  bottled  waters, 
which  now  so  properly  appear  on  the  dinner- table,  in 
addition  to  or  in  place  of  alcohol.  It  is  said  that  the 
excess  of  COa  chemically  assists  the  solution  of  the 
bicarbonates,  lessens  gastric  irritability,  acts  upon  the 
secretions  of  the  stomach  and  kidneys,  and  thus  pro- 
motes the  removal  of  dibris  from  the  body. 

(2)  Salinewaters2Jts\i\)dividi^mlo  {a)  simple  alkaline 
waters^  which  contain  carbonate  of  soda  (Na^  CO3) 
as  its  principal  mineral  constituent  Vichy  is  the 
most  noted  representative.  Vals,  Bilin,  Apollinaris, 
Salzbrunn,  Mont  Dor^  are  in  the  same  class,  (b) 
Chloride  of  sodium  waters,  in  which  common  salt  is 
dissolved  with  the  alkalies :  it  includes  Ems  and  La 
Bourboule.  {c)  Bitter  waters,  which  contain  more  or 
less  of  the  sulphates  of  soda  and  magnesia,  such  as 
Friedrichshall,  Hunyadijanos,  Pullna,  Seidlitz,  and 
(at  home)  Epsom,  Beulah  Spa,  Streatham,  Purton 
Spa,  Cheltenham,  Leamington,  and  Scarborough,  {d) 
Compound  soda  waters:  in  this  division  we  have 
Carlsbad,  Marienbad,  Franzensbad,  and  some  less 
known,  (e)  Simple  salt  waters,  of  which  Homburg 
and  Kissingen  are  the  most  noted.  There  are  also 
Wiesbaden,  Baden-Baden,  Kreuznach,  and  also 
Droitwich  in  this  country. 

(3)  Sulphur  waters.  These  waters  contain  sulphu- 
retted liydrogen,  in  alliance  with  different  salines;  most  of 
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them  are  natural  baths  in  high  ground,  wiA  doubtful 
clunates.  Those  in  the  Pyrenees  are  most  noted,  but 
Aix-les-Bams,  Aix-la-Chapelle,  and  the  British  sulphur 
springs  of  Harrogate,  Mof&t,  and  Llandindod  are 
important  These  waters  are  sometimes  chalybeate 
as  well  as  antacid  and  diuretic. 

(4)  Earthy  mineral  waters  are  found  at  Weissen- 
burg,  Leukerbad,  Wildungen,  and  Insebad.  They 
have  excess  of  lime  and  magnesia,  with  silica  and 
iron. 

(5)  Indifferent  waters  are  those  without  active 
chemical  ingredients,  such  as  Buxton,  which  is  a 
warm  water,  with  great  quantities  of  nitrogen  and  very 
little  saline.  Bath  is  somewhat  similar,  but  warmer, 
with  more  solid  constituents.  The  position  of  Buxton 
differs,  however,  from  Bath  in  its  elevation  above  the 
sea-level,  being  900  feet ;  abroad  there  are  Teplitz, 
Plombiferes,  Ragatz,  Gastein,  and  Wildbad. 

(6)  Chalybeate  waters  obtain  their  notoriety  from 
the  quantity  of  ferrous  carbonate  in  solution.  Ex- 
posure to  the  air  allows  the  escape  of  the  CO^  which 
held  the  iron  in  combination,  oxygen  is  absorbed,  and 
the  iron  falls  as  an  hydrated  ferric  oxide. 

Many  of  the  preceding  springs  are  also  chalybeate, 
such  as,  among  alkaline  waters,  are  Ems,  Salzbrunn, 
Bilin,  Apollinaris.  Alkaline  salines  have  Marienbad, 
Franzensbad.  Those  more  decidedly  saline  include 
among  the  chalybeate  list,  Kissingen,  Wiesbaden, 
Baden-Baden,  and  Kreuzfiach ;  almost  all  the  princi- 
pal watering-places  have  chalybeate  spas,  but  those 
most  in  use  are  Spa  (in  Belgium),  Pyrmont,  Schwal- 
bach;  and  in  our  own  country,  Tunbridge  Wells, 
and  Harrogate ;  whilst  at  Brighton,  Malvern,  Bourne- 
mouth, and  Sandown  springs  are  found  slightly  im- 
pregnated with  iron. 

(7)  lodo-bromated  waters  are  a  small  class  con- 
taining iodine  and  bromine  in  minute  quantities. 
They  are  found  at  Kreuznach,  Woodhall  Spa,  and 
Purton  Spa,  a  small  village  in  North  Wiltshire  which 
promises  to  be  a  valuable  addition  to  this  class  of  Spas 
in  this  country. 

It  is  the  custom  for  certain  classes  of  invalids  to  go 
to  health  resorts,  both  at  home  and  abroad,  for  the 
purpose  of  '  drinking  the  waters,'  and  clearing  their 
constitution  from  maladies  which  are  the  result  of 
various  causes,  such  as  luxury  and  indolence,  or  of 
over  mental  and  cardiac  strain,  the  wear  and  tear  of 
business,  or  active  professional  life,  or  merely  because 
it  is  a  fashionable  thing  to  do. 

Much  of  the  benefit  which  results  from  this  custom 
arises  from  the  complete  change  of  habit  which  the 
patient  undergoes,  for  the  responsible  advisers  at 
those  resorts  take  care  to  insist  upon  early  rising  in 
the  morning,  so  as  to  diminish  the  relaxing  effect  cf 
loo  much  sleep,  and  to  strictly  inculcate  temperance 
in  eating  and  drinking,  as  weU  as  the  free  use  of  the 
diluent.  The  major  portion  of  the  waters  act  as 
resolvents,  scouring  the  mucous  membrane  of  the 
bowels,  and  sometimes  acting  freely  on  the  kidneys,  and 
thus  are  blood  purifiers  to  a  large  extent,  whilst  in  some 
cases  active  exercise  is  also  insisted  on  by  local 
physicians,  by  which  the  skin  is  made  to  freely  per- 
spire, and  the  capillary  vessels  become  unloaded,  as 
well  as  the  vascular  system  of  the  mucous  surface  in  the 
bowels. 

The  most  aperient  class  are  Hunyadi-Janos, 
Friedrichshall,  Carlsbad,  Pullna,  Kreuznach,  Kissin- 
gen, and  Ems,  whilst  Apollinaris,  Seltzer,  and  Vichy 


are  used  for  dietetic  purposes  to  a  very  large  extent 
To  these  must  also  be  added,  potass,  soda,  and  lithia 
waters,  which  are  now  genendly  at  band  in  all  well- 
regulated  establishments,  for  the  purpose  of  diluting 
wines,  and  diminishing  the  incidence  of  free  living. 
In  these  waters  the  alkali  is  held  in  combination  with 
an  excess  of  CO^  under  pressure.  The  excessive  use  of 
aerated  waters  is  not  to  be  conmiended  in  every  kind 
of  constitution,  and  at  all  seasons,  but  when  a  man 
suddenly  gives  up  his  beer  and  takes  to  water,  because 
he  is  no  longer  able  to  digest  beer  with  comfort,  or 
for  any  other  reason,  it  is  wise  to  take  a  sufficient 
quantity  of  liquid  to  replace  that  which  the  individual 
was  accustomed  to  take,  otherwise  the  so-called  ab- 
stainer will  find  himself,  after  a  time,  not  so  well  as  he 
might  be  for  his  change  of  habit 

It  is  now  established  that  alkalies  increase  the  se- 
cretion of  gastric  juice,  and  so  assist  digestion,  but 
when  used  for  this  purpose  they  should  be  taken  be- 
fore a  meal,  but  if  there  is  acid  eructation,  and  a  state 
of  flatulency  after  food,  the  use  of  small  doses  of 
alkali  in  the  form  of  a  mineral  water  is  very  beneficial 
The  most  perfect  type  of  a  mineral  water  is  that  pro- 
duced by  Packham  and  Co.,  of  Katharine  Street, 
Croydon,  whose  manufactory  is  the  perfection  of  order 
and  cleanliness.  The  various  waters  are  made  up 
with  distilled  water,  to  which  a  fixed  quantity  of  the 
various  salts  which  constitute  the  natural  waters,  are 
carefully  added  so  as  to  imitate  the  natural  water  as 
closely  as  possible,  except  in  one  point — they  are  com- 
pletely freed  from  the  or^nic  matter  which  too  often 
pollutes  the  natural  spnngs.  The  quality  b  always 
the  same,  and  in  practice  I  much  prefer  to  order 
waters  manufactured  at  that  establishment,  and 
so  obviate  the  risk  of  giving  my  patient  an  attack 
of  typhoid  fever  or  diarrhoea,  by  advising  them 
to  drink  some  of  the  abominations  which  are 
said  to  be  bottled  at  the  springs.  Healthy  men 
and  women  do  not  require  mineral  waters,  but 
they  are  very  useful  in  chronic  functional  disorders, 
in  debility,  whether  the  sequence  of  some  general 
disease,  or  in  the  early  stages  of  organic  disease,  and 
in  all  cases  in  which  the  appetites  of  men  have  taxed 
their  digestive  organs  beyond  their  natural  power ;  but 
we  must  bear  in  mind  that  a  too  long  continuance  of 
salines,  especially  in  cold  weather,  is  liable  to  upset 
the  digestive  organs,  as  well  as  put  them  ri^ht  Pack- 
ham's  Hedozone,  a  phosphated  iron  tonic,  is  superior 
to  any  of  the  natural  chalybeate  waters,  and  without 
asserting  that  our  local  manufacture  is  far  superior  to 
any  other  for  the  manufacture  of  artificial  aerated 
waters,  I  am  quite  satisfied  from  personal  knowledge 
of  the  purity  of  the  articles  bottled  there,  and  I  fully 
endorse  the  observations  made  by  the  London  Medical 
Record  and  the  Lancet  as  to  the  safety  with  which  tbef 
may  be  moderately  used  by  those  who  labour  under 
any  kind  of  weakness  of  the  digestive  organs. 

Alcoholic  Beverages. 

These  are  now  so  often  diluted  by  mineral  waters 
that  we  may  refer  to  them  here. 

Alcohol  is  a  powerful  medicine  taken  in  a  full  dose 
in  any  form.  It  dilates  the  capillaries,  causing  a 
passive  congestion,  delaying  the  progress  of  the  blood 
from  the  periphery  of  the  body  back  to  the  heart,  and 
thus  for  a  short  time  relieves  that  organ  of  its  work ; 
but  by  delaying  circulation^  it  prevents  the  removal  of 
used-up  matters,  and  retains  debris  within  the  current 
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of  the  blood,  or  within  the  cells  which  ought  to  be 
engaged  in  the  active  duty  of  removing  the  waste. 
Alcohol  delays  tissue-change,  and  may  therefore  be 
used  idien  oxidation  is  in  excess  of  the  requirements 
of  the  body,  or  when  food  is  not  forthcoming  to  supply 
waste,  but  it  is  not  in  itself  a  food,  and  cannot  be  so 
considered.    Its  use,  under  certain    circumstances, 
may,  as  it  were,  assist  a  lame  dog  over  a  stile,  but  by 
continual  use  the  lameness  will  never  depart,  and  the 
stiles  will  be  more  and  more  numerous,  for  it  prevents 
the  very  action  which  is  necessary  to  remove  the  cause 
of  the  lameness  out  of  the  system — viz.,  unoxidised 
i&ris.    It  is  possible  that  a  diet  drink  of  pure  malt 
and  hops  may  have  a  small  amount  of  food  in  the 
extraction  and  salts  which  it  contains,  but  pure  malt 
and  hops  are  not  now  attainable,  and  since  the  Legis- 
lature has  allowed  the  use  of  molasses  in  the  manu- 
fiicture  of  the  national  drink,  its  comparatively  harmless 
nature  has  departed,  and  as  with  the  introduction  of 
molasses,  the  use  of  various  bitter  extracts  besides 
that  of  hops  becomes  common,  and  the  source  of 
which  extracts  the  chemist  cannot  detect,  the  use  of 
beer  is  likely,  in  the  course  of  time,  to  go  out  of 
^ion.    Even  the  working  man  is  finding  out  its 
noxious  quality.     I  was  conversing  upon  this  point 
with  an  extensive  brewer  the  other  day,  and  he  told 
me  that  he  believed  the  soil  of  the  hop-growing  dis- 
tricts in   this  country  was  becoming  exhausted,  and 
that  brewers  could  not  get  the  same  results  from  a 
pocket  of  Kent  hops  as  they  used  to  do,  and  as  a 
consequence  they  were  obliged  to  use  other  vegetable 
bitters.     Be  that  as  it  may,  from  personal  experience 
1  believe  the  use  of  molasses  will  eventually  destroy 
the  national  beverage,  as,  since  that  change  has  been 
made,  with  me  it  undoubtedly  promoted  the  rheu- 
matic diathesis,  and  I  was  obliged  to  give  up  its  use. 
Natural  wines,  manufactured  from  the  simple  juice 
of  the  grape,  and  without  fortification  or  the  addition 
of  a  '  bouquet,'  may  be  comparatively  harmless  in 
moderate  quantities,  and  even  beneficial  under  certain 
circumstances ;  but  it  is  a  difficulty  to  get  such.    The 
haste  to  be  rich  by  making  large  profits  leads  to 
sophistication  and  adulteration,  and  as  a  consequence 
the  human  race  suffers.    As  a  rule,  I  prefer  to  drink 
water.     If  I  can  get  it  pure,  so  much  the  better,  and 
if  it  is  not  pure  I  prefer  to  have  it  boiled  and  used  as 
tea  or  coffee,  or  with  some  such  addition  as  toasted 
bread,  to  the  use  of  the  abominations  which  are  put 
into  bottles,  which  have  various  deadly  poisons  drawn 
from  the  amylic-aether  series  of  compounds  added  to 
them    for   the  purpose  of  giving  'bouquet'  to  the 
odour,  and  making  believe  that  they  are  something 
recherchk^  when  they  are  only  mixtures  of  several  spoilt 
vintages  and  chemical  manufactures  after  all;  and 
their  aesthetic  properties  are  less  than  moonshine,  for 
they  make  things  appear  to  be  what  they  are  not, 
and  alter  things  that  are  for  the  worse  and  not  the 
betttr. 

(To  he  continued,) 


The  Conference  on  Education  to  be  held  at  the  Health  Exhibi- 
tion promises  to  be  one  of  unusual  importance.  Papers  will  be 
read  CD  varioos  topics  relating  to  school  work.  A  glance  at  the 
list  lately  |mblished  shows  that  many  of  the  best-known 
educationists  in  this  country  have  eiven  their  support.  Represen- 
tatives from  Belgium,  Frjnce,  Germany,  and  Switzerland  are 
also  expected.  Teachers  who  intend  to  spend  their  holiday  in 
Loudon  will  have  a  rich  treat  in  store* 


(  What  to  teach^  and  how  to  teach  it,) 

BY  RICHARD  BALCHIN. 

In  last  month's  issue  of  this  magazine  will  be  found  a 
sketch  of  the  course  of  easy  lessons  in  zoology  which, 
it  appears  to  me,  may  well  be  included  in  the  '  Ele- 
mentary Science '  for  Standard  IV.  I  also  gave  the 
outlines  of  Lesson  I.,  on  the  distinction  between 
vertebrata  and  invertebrata ;  and  of  Lesson  II.,  on  the 
classification  of  the  former  sub-kingdom  into  the  five 
classes — mammals,  birds,  reptiles,  amphibians,  and 
fishes.  I  now  propose  to  take  the  lessons  in  each  of 
these  classes,  beginning  with  the  lowest — viz.,  fishes. 
Leaving  out  of  consideration  the  skeleton,  we  shall 
describe  the  main  characters  of  the  members  of  the 
various  groups  under  these  four  heads  : — (i)  Circula- 
tion ;  (2)  Respiration ;  (3)  Skin-covering,  etc ;  (4) 
Manner  of  Birth. 

Lesson  III. 

Fishes  (Circulation  and  Respiration). 

Place  before  the  class  the  school-picture  (Murby's 
set)  of  the  organs  of  a  fish.  Carry  on  a  conversation 
about  the  picture,  and  point  out  the  heart,  gills,  and 
air-bladder,  scales,  fins,  and  roe.  Then  cut  open  a 
fresh-herring,  and  show  the  organs  represented  in  the 
picture. 

(i)  Circulation. — Note  the  small  heart  just  under 
and  in  rear  of  the  gills.  Heart  has  two  chambers,  one 
auricle  and  one  ventricle.  Our  heart  has  four.  Im- 
pure venous  blood  from  all  parts  of  the  body  of  the 
fish  enters  the  one  auricle,  passes  to  the  ventricle, 
goes  to  the  gills,  where  it  is  changed  into  pure  arterial 
blood,  which  then  passes  to  a  large  artery  called  the 
aorta,  from  which  it  is  distributed  over  the  body  of 
the  animal. 

(2)  Respiration  —  Breathing. —  We  breathe  air. 
Fishes  also  breathe  air.  But  we  breathe  the  air  as  it 
is.  Pishes  breathe  air  dissolved  in  water.  Air  is 
soluble  in  water.  Experiment : — Half  fill  a  Florence 
flask  with  water.  Shake  it  up  :  some  of  the  air  dis- 
solves in  the  water.  Heat  the  water — not  to  the  point 
of  boiling — over  spirit-lamp  :  note  the  minute  bubbles 
of  dissolved  air  being  driven  out  of  the  water  by  the 
heat.  Air  is  a  mixture  of  nitrogen  and  oxygen.  Boys 
have  learnt  this  already.  The  nitrogen  and  oxygen 
do  not  dissolve  in  water  in  the  same  proportion  as 
they  exist  in  the  air.  More  oxygen  dissolves  than 
nitrogen — <>.,  oxygen  more  soluble  in  water  than 
nitiogen.  (This,  by  the  way,  is  a  striking  proof  that 
the  air  is  a  mechanical  mixture  of  gases,  and  not  a 
chemical  compound)  Fishes  breathe  this  oxygen 
which  is  dissolved  in  the  water  in  which  they  live. 
Water  is  gulped  by  the  fish.  This  water  passes  over 
the  gills.  The  blood  in  the  gills  absorbs  the  oxygen 
which  is  dissolved  in  the  water.  (Note : — The  boys 
know  that  water  is  H2O,  and  they  will  think  that  the 
fish  obtains  its  supply  of  O  by  the  decomposition  of 
water.  Guard  against  such  error.)  We  use  up  the 
oxygen,  of  our  air,  and  return  carbon  dioxide  (CO^). 
Fishes  also  use  up  the  oxygen  dissolved  in  water,  and 
return  to  the  water  CO^.  (Note  :— CO^  very  soluble 
in  water :  instance  soda-water )  Aerial  plants  remove 
the  CO2  which  we  exhale,  and  aquatic  plants  in  like 
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manner  absorb  the  CO2  which  fish  exhale.  Hence 
water  of  fish-globes,  or  aquaria,  must  either  be  often 
changed  or  aquatic  plants,  cg,^  watercresses,  must  be 
allowed  to  grow  in  the  aquarium.  Explain  the  position 
and  probable  use  of  the  air-bladder. 

Lesson  IV. 
Fishes  (Skin-covering,  etc.,  and  Manner  of  Birth). 

Have  the  picture  as  before,  and  two  fresh-herrings, 
a  hard  roe  and  a  soft  roe.  Recapitulate  a  few  facts 
respecting  circulation  and  respiration,  and  then  pro- 
ceed to  notice : — 

(i)  Skin-covering  and  Fins. — No  hair  on  a  fish. 
Scrape  off  a  few  scales.  Show  that  if  a  scale  were 
fringed  on  its  edge,  and  the  homy  part  contracted  to 
a  middle  ridge  down  the  scale,  we  should  have  some- 
thing not  unUke  a  little  feather.  This  for  future  refer- 
ence when  we  come  to  speak  of  the  feathers  of  birds. 
Note  the  two  pairs  of  fins,  the  pectorals  and  the  ven* 
trals ;  these  answer  to  the  four  limbs  of  other  verte- 
brates. 

(2)  Manner  of  Birth. — Hard-roed  herring,  the 
female.  Soft-roed,  the  male.  Hard  roe,  a  collection 
of  what  will  become  eggs.  Not  eggs  while  in  the  body 
of  the  fish.  (Note : — Some  people  will  not  eat  a  hard 
roe  for  fear  the  ovules  should  turn  to  fish  in  their 
digestive  organs.  A  mistaken  notion.)  Compare  the 
ovules  in  the  ovary  of  a  flower.  Boys  have  already 
learnt  this  in  previous  lessons.  These  ovules  become 
seeds  when  the  pollen  from  the  anthers  has  fertilized 
them.  Explain  that  the  hard-roed  herring  deposits 
some  of  its  roe  upon  a  water-plant  or  a  stone  in  the 
water.  Soft-roed  herring  comes  and  deposits  upon 
this  hard  roe  some  of  its  soft  roe.  Then  the  ovules 
become  eggs,  from  which  little  fishes  are  hatched.  I 
find  that  boys  who  have  kept  '  stickle-backs  *  have 
really  noticed  all  this. 

(3)  Note  that  the  lowest  fish — the  lancelet^<:an 
scarcely  be  said  to  have  a  backbone  at  all,  nor  a  heart ; 
so  closely  are  fishes  connected  with  the  sub-kingdom 
invertebrata.  While  the  highest  organized  fish — the 
mud  fish — has  not  only  gills,  but  also  lungs  for  breath- 
ing the  air  as  ze/^  do ;  and  is  thus  closely  connected 
with  the  next  class  of  animals  above  them — ^viz., 
amphibians. 

Lesson  V. — Amphibians. 

Frogs,  toads,  newts,  salamanders,  etc.  Show  picture 
of  the  organs  of  a  frog,  and  have  before  the  class  the 
school  aquarium,  if  there  be  one.  Carry  on  a  conver- 
sation about  a  frog,  and  get  from  the  boys  all  they 
know  about  this  animal.    Then  proceed  to  note  : — 

(i)  Circulation. — (a)  As  a  tadpole  its  circulation  is 
the  same  as  that  of  a  fish.  Recapitulate  what  this  is. 
(b)  As  a  fully-grown  frog,  the  heart  has  three  chambers  : 
two  auricles  and  one  ventricle.  Impure  venous  blood 
from  the  body  enters  the  right  auricle,  passes  to  the 
ventiicle,  thence  to  the  lungs,  absorbs  the  oxygen  of 
the  air,  and  is  changed  into  arterial  blood,  which 
returns  to  the  ventricle  ;  in  this  chamber  there  is  con- 
sequently a  mixture  of  venous  and  arterial  blood. 
This  half-oxygenised  blood  is  then  distributed  over  the 
system.  Hence  a  frog*s  body  feels  so  cold.  Amphi- 
bians, like  fish,  are  cold-blooded  animals — 1>.,  the 
blood  is  colder  than  the  surrounding  medium  ;  ours 
is  warmer, 


(2)  Respiration. — {a)  In  the  tadpole  state,  the 
respiration  is  by  gills,  the  same  as  a  fish.  (^)  As  a 
fully-grown  frog,  it  is  by  lungs,  as  is  the  case  with  us. 
Here  explain  the  word  •  amphibian,'  *  both  lives  —that 
of  fish  and  that  of  reptile.  Note : — Dispel  the  common 
error  in  defining  an  amphibian,  as  '  an  animal  that  can 
live  in  the  water  and  on  the  land.'  It  will  be  soon 
apparent  that  the  boys  consider  such  an  animal  as  the 
*  seal '  an  amphibian. 

(3)  Skin-covering,  none.  Limbs  four,  formed  for 
swimming. 

(4)  Mode  of  Birth. — From  eggs  or  spawn  deposited 
in  the  water,  generally  upon  aquatic  plants  \  nearly  the 
same  as  in  the  case  of  fish.  This  is  given  with 
sufficient  fulness  in  the  Science  Reader. 

Lesson  VL — Reptiles. 


These  are — (i)  crocodiles  and  lizards ;  (2)  snakes ; 
(3)  tortoises  and  turtles ;  of  which  the  highest  in  the 
scale  are  crocodiles,  and  the  lowest,  tortoises  and 
turtles. 

(i)  Circulation. — like  that  of  a  frog;  but  at  no 
period  of  its  life  does  a  reptile  possess  a  heart  of  two 
chambers;  always  of  three  or  four.  There  are  two 
auricles  and  one  ventricle,  through  which  the  circula- 
tion is  the  same  as  that  of  a  frog,  and  the  blood  is 
cold.  But  in  the  case  of  tortoises,  turtles,  snakes,  and 
lizards,  there  is  a  sort  of  beginning  of  a  division  of 
the  one  ventricle  into  two  parts  by  the  growth  of  an 
incomplete  septum;  this  septum  is,  in  the  case  of 
crocodiles,  quite  perfect ;  and  here  we  have  a  heart  of 
four  completely  distinct  and  separate  cavities.  This 
is  extremely  interesting,  and  the  boys  will  easily  grasp 
the  fact  by  the  aid  of  a  few  rough  sketches  on  the 
blackboard. 

(2)  Respiration. — Never  by  gills ;  always  by  lungs. 
Hence  a  reptile  cannot,  in  breathing,  obtain  its 
necessary  supply  of  oxygen  from  the  air  dissolved  in 
water,  but  always  directly  from  the  atmosphere,  as  we 
do. 

(3)  Skin-covering. — Thick  scales,  as  in  the  case  of 
turtles,  etc.,  or  strong  homy  plates,  as  in  tortoises. 
Never  feathers,  nor  hair. 

(4)  Mode  of  Birth. — ^The  young  is  hatched  from  an 
egg.  About  April  or  May  the  female  crocodile  lays 
about  twenty  eggs,  generally  in  the  warm  sand  by  the 
side  of  a  river.  She  is  a  careless  mother,  and  scarcely 
covers  up  the  eggs.  The  little  ones  are  hatched  quite 
alone,  and  are  five  or  six  inches  long.  After  a  few 
days  the  mother  finds  them,  and  leads  them  to  the 
mud  on  the  river  bank,  and  feeds  them.  The  father 
takes  not  the  slightest  notice  of  them. 

(To  be  continued.) 


Article  106  {p\ 

^rit  (grant  in  Infant  %t\zn\%. 

BY  MRS.   MORTIMER, 

Lecturer  on  Kindcr-garten  at  the  Home  and  Colomal  Training 

College^  London, 

Section  IL — Phenomena  of  Nature. 

LESSON— FROST. 

WHEN'  we  talked  about  the  rain  the  other  day,  you  said 
you  liked  it  to  come  sometimes.  Will  you  tell  me  when 
it  is  that  you  like  the  rain?    That  is  quite  right,  when  ii 


Aug.,  1884.] 


THE  PRACTICAL  TEACHER. 


2S3 


has  been  hot  we  like  the  rain  to  fall.    Why?    Because 
it  makes  the  air  cool.    When  do  we   have  very   hot 
veather?    In  the  summer.    Then  it  is  in  the  summer 
that  you  like  the  rain.    Which  part  of  the  year  do  we 
have  most  rain  ?    Yes,  we  have  ver)'  much  mor#  rain  in 
the  winter  than  in  the  summer.    What  kind  of  weather 
do  we  have  in  the  winter  ?    Cold  weather.     One  winter's 
day  it  had  been  raining  very  much  ;  the  gutters  were  full 
of  water,  and  a  tub  and  some  pails  in  the  garden  also  had 
water  in  them.    All  that  night  the  wind  blew,  and  it  was 
very  cold.    In  the  morning  when  I  went  out  I  felt  very 
cold ;  the  pavements  were  dry,  and  instead  of  water  in  the 
gi]tter,  I  saw  something  that  I  could  stand  on.    It  looked 
reiy  bright,  and  was  very  smooth.    Do  you  know  the 
name  of  it  ?    Yes,  it  is  caUed  '  ice.'    How  did  the  ice  get 
there?    Well,  listen.    You  know  there  was  water  in  the 
gutter,  and  that  the  weather  was  v^  cold.    Well,  this 
cold  weather  turned  the  water  into  ice.    I  went  into  the 
garden  afterwards,  and  found  ice  covering  the  top  of  the 
tub  and  pails,  and  I  found  the  water  in  die  water-jug 
frozen.    What  do  we  mean  by  frozen  ?     We  mean  the 
water  has  ice  on  it.    Now,  if  I  wanted  to  get  some  water 
out  of  the  tub,  what  should  I  have  to  do  ?    You  would 
have  to  break  the  ice.    What  should  I  find  ?    The  water 
under  the  ice.    What  can  you  tell  me  then  about  the  ice  ? 
It  is  at  the  top  of  the  water.    Yes,  the  water  only  freezes 
at  the  top.    Sometimes  the  ice  is  very  thin,  and  some- 
times it  is  very  thick.    Can  you  tell  me  why  this  is  so  ? 
It  is  thick  when  the  weather  is  very  cold.    Yes,  and  if 
the  weather  keeps  cold,  the  ice  gets  thicker,  and  it  is 
then  very  hard  and  strong. 

Where  is  the  water  kept  that  we  use  in  the  house  ?  In 

die  cistern.    How  does  it  get  into  the  cistern  ?    Through 

little  pipes  from  the  street.    Can  you  see  the  pipes  in  the 

street  ?    No,  they  are  under  the  ground.    Yes,  they  are 

very  laige,  and  being  in  the  ground  the  water  does  not 

freeze,     llie  water  in  the  small  pipes,  however,  often 

freezes ;  and  then  what  happens  ?    The  cistern  is  empty. 

What  do  you  have  to  do  then  ?    Mary  says  her  mother 

2sks  the  lady  next  door.    Perhaps  the  lady  next  door  is 

vitboat  water,  and  then  what  do  we  have  to  do  ?    We 

mast  look  out  for  the  man  who  puts  a  pipe  up  in  the 

street.    Yes,  the  turncock  puts  a  pipe  in  the  street,  and 

then  the  water  comes  up  out  of  the  big  pipes  under  the 

road.  What  do  you  do  then  ?   Our  mother  or  big  brothers 

and  sisters  take  the  pails,  and  cans  and  jugs,  and  get 

them  all  full   of  water.    What  docs  your  mother  do? 

She  sees  that  everything  is  full  of  water ;  and  she  will 

pot  let  us  play  with  it.     No,  we  must  all  be  very  careful 

indeed  when  the  frost  is  hard.     Do  we  use  much  water? 

Tell  me  some  of  the  things  for  which  we  want  water. 

We  want  water  for  washine  ourselves,  our  rooms,  our 

clothes,  and  things  we  use  ;  ror  cooking  some  of  our  food, 

for  drinking,  etc.    Yes,  you  see  then  it  is  very  awkward 

to  be  short  of  water.     Does  it   always  rain  before  it 

freezes?    No,  sometimes  it  is  quite  dry.    How  can  we 

tell  it  is  freezing?    By  the  cold  weather.    And  any  other 

vay?    The  ^ound  gets  very  hard,  and  if  there  is  any 

water  about,  it  gets  covered  with  ice. 

I  daresay  some  of  ^ou  have  seen  the  water  in  the  parks. 
What  do  we  call  this  water  ?  Ponds  and  lakes.  WeU, 
sometimes  when  it  is  very  cold  these  lakes  and  ponds  are 
frozen  over  with  thick  ice.  Do  you  know  what  some 
people  do  then  ?  Yes,  they  go  on  the  ice,  and  slide  and 
skate.  They  like  this  very  much  indeed,  and  it  keeps 
them  very  warm.  The  teacher  might  here  point  out  the 
difference  between  sliding  and  skating,  and  should  it  be 
convenient,  a  pair  of  skiates  should  be  shown  to  the 
children. 

Do  little  children  go  out  when  it  is  freezing?  Yes. 
What  do  their  mothers  do  to  them?  Wrap  them  up  in 
very  warm  clothes,  and  tell  them  to  run  about.  Why 
must  they  run  about?  To  keep  themselves  warm. 
Sometimes  I  see  little  children  crying,  but  that  is  because 
they  walk  or  stand  about  instead  of  moving  about 
quickly.  Do  you  know  any  good  games  for  cold  weather  ? 
Tell  me  the  names  of  them.  The  teacher  should  here 
caution  the  children  about  the  danger  of  making  slides  on 


the  paths,  etc.  Have  you  ever  seen  cabmen  and  other 
men  that  drive  horses  beating  their  arms  in  the  winter  ? 
Show  me  how  they  do  this.  Why  do  they  do  it  ?  Because 
they  are  cold.  Yes,  they  have  to  sit  still  and  drive,  and, 
therefore^  they  get  very  cold  unless  they  move  their  arms 
about. 

Sometimes  the  frost  looks  very  pretty,  especially  in  the 
country,  on  the  grass  and  trees.  The  frost  covers  the 
branches  with  white,  something  like  snow,  but  there  is 
only  a  little  of  it,  and  it  is  very  fine.  When  the  sun  shines 
the  branches  seem  to  sparkle,  and  look  very  pretty.  It 
looks  just  as  if  the  trees  were  covered  ¥dth  powdered 
glass.    You  might  Uiink  it  was  fine  white  sugar. 

One  morning  after  the  frost  had  lasted  a  long 
time,  the  weather  became  warmer,  and  your  mother 
turned  on  the  tap,  and  found  little  drops  of  water 
coming  out  After  a  time  these  drops  came  quicker  and 
(Quicker,  and  at  last  the  water  began  to  run  out  ^ain  like 
it  did  before  the  frost  came.  Then  she  went  into  the 
garden,  and  found  the  ground  was  softer.  Can  you  tell 
me  what  made  the  water  nm  again  and  the  ground  get 
softer  ?  Yes,  the  warm  weaUier.  Yes,  we  say  it  is  the 
thaw^  and  we  always  have  this  after  a  frost  When  does 
the  frost  go  away  ?  When  the  rain  comes,  or  when  the 
weather  gets  warmer.  Does  the  frost  always  come  in 
the  winter-time  ?  Do  you  know  what  we  csdl  the  time 
when  the  flowers  begin  to  come  on  the  fruit  trees  ?  Yes, 
the  spring.  Sometimes  the  trees  are  all  full  of  bloom,  and 
the  farmers  think  they  will  have  a  fine  fruit  season,  but 
the  frost  comes  back,  and  then  what  do  you  think 
happens  ?  It  freezes  the  blossonu  Well,  we  do  not  say  the 
blossoms  are  frozen ;  we  say  the  frost  kills  the  blossom, 
and  that  means  the  blossom  will  not  turn  into  fruit 

Section  HL — Scenes  of  Common  Life. 

LESSON— MARKETS. 

I.  Introduction.  —  The  teacher  should  question  the 
children  as  follows :— Where  do  you  buy  meat  ?  At  the 
butcher's  shop.  Where  do  you  buy  potatoes,  greens, 
apples,  oranges,  etc.  ?  At  the  greengrocer's.  Where  do 
you  buy  fish  ?    At  the  fishmonger's. 

II.  The  Markets. — Now,  can  you  tell  me  where  the 
butcher  gets  all  the  meat  he  has  to  sell  ?  From  the 
market.  And  where  the  greengrocer  gets  his  fruit  and  vege- 
tables ?  And  where  the  fishmonger  gets  his  fish  ?  Yes, 
that  is  right,  they  all  get  their  things  from  the  market. 
Do  they  all  get  their  things  from  the  same  market  ?  No  ; 
the  butcher  gets  meat  from  the  meat  market,  and  the  fish- 
monger gets  fish  from  the  fish  market,  and  the  green- 
grocer gets  fruit  and  vegetables  from  another  market. 
Can  you  teU  me  what  a  market  is  ?  Well,  it  is  a  very 
large  place  with  a  great  many  shops  in  it ;  the  shops  are 
quite  close  together,  and  in  the  meat  market  every  shop- 
keeper sells  meat ;  in  the  fish  market  every  shopkeeper 
sells  fislL  Why  do  the  shopkeepers  go  to  the  market  to 
buy  the  things  they  sell  ?  Because  they  can  buy  enough 
to  fill  their  shops — ^as  much  as  they  want  Could  the 
butcher  go  to  a  shop  and  buy  so  much  meat  ?  Then  he 
can  get  the  meat  very  much  cheaper  at  the  market — if 
he  were  to  buy  it  at  a  shop,  he  would  have  to  pay  just 
the  same  money  for  it  as  he  would  have  to  sell  it  for. 
That  would  not  do  at  all.  Why  not  ?  Because  he  would 
have  £dl  the  trouble  of  fetching  the  meat  and  selling  ir, 
and  would  gain  no  money. 

Do  any  other  people  buy  at  markets  besides  those  who 
keep  shops  ?  Yes,  any  one  can  go  into  a  market  and  buy. 
When  do  the  shopkeepers  go  to  buy?  Early  in  the 
morning,  then  they  have  their  things  ready  in  their  shops 
for  people  who  wish  to  buy  of  them  :  but  other  people 
can  buy  in  the  daytime  in  the  market  Why  does  not 
everybody  buy  at  the  market  ?  Because  it  is  too  far  off. 
Is  it  *  too  far  *  from  everybody  ?  No  ;  some  people  live 
near  the  market,  and  they  generally  buv  at  the  market. 
Why  ?    Because  they  get  their  things  cheaper. 

Now,  you  have  told  me  that  shopkeepers  get  their 
things  from  markets,  I  wonder  if  any  one  knows  from 
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where  the  people  in  the  markets  get  them.  Well,  I  will 
tdl  you.  Do  you  know  what  the  men  who  keep  a  great 
many  sheep  and  cows  and  bullocks  are  called  ?  No,  they 
are  not  butchers.  What  do  the  butchers  liave  done  to 
these  animals  ?  They  are  killed  for  them  to  selL  The 
men  who  keep  these  animals  until  they  are  ready  to  be 
killed  are  called  farmers.  Do  you  know  where  these 
men  live  and  look  after  their  animals  ?  In  the  country. 
Yes,  they  have  very  large  fields  where  they  grow  grass, 
com,  and  other  food  for  the  cattle.  The  farmers  send  the 
animals  to  the  cattle  markets,  and  the  butchers  buy  them, 
and  when  killed  they  are  sent  to  the  meat  market  Some- 
times the  animals  are  killed  in  the  country,  and  then  they 
are  sent  to  the  meat  market,  instead  of  the  cattle  market. 
Now,  can  any  one  tell  me  from  whence  the  fish 
comes?  From  the  sea.  How  is  it  got  from  the  sea? 
What  are  the  men  called  who  catch  fish?  They  are 
called  fishermen.  These  fishermen  catch  the  fish,  and 
send  it  to  the  market,  and  the  fishmongers  go  there  to 
buy  it. 

Perhaps  some  one  can  tell  me  where  the  fruit  and 
vegetables  come  from.  Yes,  they  also  come  from  the 
country.  If  you  go  into  the  country  you  may  see  large 
fields  of  potatoes,  other  fields  of  cabbages,  others  of  peas, 
others  of  strawberries,  and  other  things  sold  by  tiie 
greengrocer.  Sometimes  you  may  see  some  trees  with 
apples  on  them,  some  with  pears,  and  some  with  plums  ; 
under  these  trees  you  will  see  bushes  with  gooseberries,  cur- 
rants, etc.,  growing  on  them.  What  is  the  man  called 
who  looks  after  sdl  these  things?  A  gardener.  What 
does  the  gardener  do  with  his  things  when  they  are  ready 
for  use  ?  He  sends  them  to  market  If  the  market  is 
not  too  far  away,  the  gardener  packs  his  vegetables  in 
very  large  waggons.  I  saw  some  very  large  waggons 
the  other  day  packed  quite  full  of  cabbages,  and  not  only 
in  the  waggon,  but  a  long  way  up  above.  How  do  you 
think  the  men  keep  these  from  falling  off?  Yes,  they 
were  tied  round  very  firmly  with  rope.  The  waggons 
were  going  along  very  slowly  because  they  were  very 
heavy  loads  for  the  horses.  They  start  in  tiie  evening, 
and  go  on  walking  all  ni^^ht,  then  they  get  to  the  mar- 
ket very  early  in  the  mommg,  ready  for  the  shopkeepers 
who  come  to  buy. 

III.  Principal  Markets  of  London. — Now  I  should  like 
you  to  tell  me  the  names  of  some  of  the  markets  in 
London.  Yes,  the  meat  market  is  one,  but  that  has  a 
name.  Does  any  one  know  what  it  is?  It  is  called 
Smithfield.  Has  anyonebeen  to  Smithfidd?  What  do 
you  see  there  ?  That  is  right.  Meat,  fish,  poultry,  bacon, 
and  cheese.  What  do  you  mean  by  poultry?  We  get 
all  these  things  at  Smithfield,  but  you  must  remember 
there  are  really  three  markets  here — one  for  meat,  one 
for  fish,  and  the  other  for  poultry,  bacon,  cheese,  etc.  I 
dare  say  some  of  you  have  seen  a  great  many  carts  full 
of  hay  at  Smithfield.    This  is  called  the  hay  market 

Can  you  tell  me  of  another  market  ?  Yes ;  there  is 
another  fish  market  called  Billingsgate,  and  another  one 
called  Columbia  Market,  but  fruit  and  vegetables  are  sold 
in  Columbia  Market  as  well  as  fish. 

Do  you  know  the  name  of  a  fruit  and  vegetable  mar- 
ket ?  Yes ;  there  is  one  called  Farringdon  Market,  and 
there  is  a  very  much  nicer  one  called  Covent  Garden. 
Has  any  one  been  to  Covent  Garden  Market  ?  What  did 
you  see  ?  Then  there  are  some  markets  where  potatoes  only 
are  sold.  These  are  called  potato  markets.  Tliere  is  one 
at  Spitalfields.  Does  any  one  know  where  the  cattle 
market  is  ? 

Then  there  is  Cumberland  Market  for  hay  and  straw, 
and  the  Com  Market  at  Mark  Lane. 

The  names  of  the  markets  should  be  written  on  the 
blackboard,  and  if  the  children  have  had  lessons  in  ele- 
mentary geography,  the  map  of  London  should  be  placed 
before  them,  and  the  position  of  the  markets  pointed 
out 

Section  IV. — Common  Employments, 
LESSON— THE  SHOEMAKER. 
I.  2 ntroduction.'-Vfhzx  coy txing  do  we  have  for  our 


feet?  Boots  and  stockings.  Why  do  we  wear  these? 
To  keep  our  feet  warm.  What  is  the  use  of  stockings  ? 
To  keep  our  feet  and  legs  warm.  Could  we  go  into  the 
streets  with  stockings  only  on?  Why  not?  They  are 
not  thick  enough  to  keep  out  the  cold,  and  they  would 
let  the  wet  through,  and  if  we  were  to  tread  on  a  stone 
it  would  hurt  our  feet  The  boots  do  not  let  water 
through,  and  they  are  hard,  so  that  if  we  tread  on  a  stone 
it  would  not  hurt  us.  Now  we  are  going  to  talk  about 
the  boots  to-day. 

II.  Materials  and  Tools  used— You  see  I  have  a  boot 
for  you  to  look  at,  and  what  is  this  ?  A  shoe.  Of  what 
are  they  both  made  ?  The  children  should  repeat '  Boots 
and  shoes  are  made  of  leather.'  What  is  the  man  called 
who  makes  boots  and  shoes?  What  must  he  have  in 
order  to  do  his  work  ?  He  must  have  tools.  I  have  some 
of  the  shoemaker's  tools  on  my  table,  you  shall  tell  me 
all  you  can  about  them.  The  teacher  might  then  point 
to  the  different  tools,  and  if  the  children  do  not  know 
them,  tell  them  their  names,  and  write  them  on  the  black- 
board. 

Now,  perhaps  some  of  you  could  tell  me  how  the  shoe- 
maker uses  these  tools.  Who  has  ever  seen  a  shoemaker 
at  work?  What  was  he  doing  ?  Well,  John, you  say  you 
saw  him  hammering.  What  was  he  hammering?  The 
heel  on  a  boot  Was  the  heel  ready-made,  and  the  man 
hammered  it  on  ?  No,  he  nailed  one  thin  piece  of  leather 
on,  than  another  piece  on  that,  and  then  others  until  the 
heel  was  high  enough.  Who  can  show  me  the  heel  of  this 
boot?  Can  you  see  the  different  layers  of  leather?  Did 
you  see,  John,  what  the  shoemaker  had  inside  the  boot 
while  he  was  making  the  heel  ?  What  shape  is  the  last  ? 
Can  you  tell  me  the  use  of  it  ?  Yes,  the  shoemaker 
always  puts  it  inside  the  boot  when  he  has  to  hammer 
nails  in  it  It  would  be  ver^  awkward  to  hammer  the 
boot  without  something  firm  mside.  Have  you  ever  seen 
the  man  put  a  sole  on  a  boot  ?  That  is  done  much  in  the 
say  way  as  the  heel  is  done,  but  there  are  not  so  many 
lavers  of  leather  as  in  the  heeL 

Mary  says  she  saw  a  shoemaker  sewing.  Did  you 
notice  what  he  did  to  the  thread  before  he  used  it?  He 
rubbed  something  on  it  Well,  here  is  the  something; 
what  is  it  called?  Why  does  he  rub  the  wax  on  the 
thread?  It  makes  it  very  much  stronger.  Have  you 
ever  seen  any  one  else  use  wax?  Yes,  sometimes 
your  mothers  do,  if  they  want  their  work  to  be  very 
strong. 

For  what  does  the  shoemaker  use  the  pincers  ?  Snow 
them  to  me.  Now  show  me  the  awL  What  is  the  use  of 
it  ?  The  man  makes  holes  in  the  leather  with  the  awl, 
and  then  he  puts  his  needle  through.  Why  does  he  not 
put  the  needle  through  at  first  ?    Because  the  leather  is 

too  hard. 

What  are  these  little  things  called  ?  Vtgs,  Of  what  are 
they  made?  For  what  are  they  used  ?  Instead  of  sewing 
the  boots,  men  sometimes  peg  them ;  that  is,  they  hammer 
the  soles  on  with  these  little  pegs.  Which  are  the 
stronger,  sewn  or  pegged  boots  ?  Yes,  the  sewn  aie  the 
stronger,  and  we  generally  have  to  pay  more  money  for 

them.  ,     ,    . 

What  is  the  use  of  the  knife  ?  To  cut  the  Icattcr. 
Have  you  ever  seen  the  bootmaker  use  paste?  What 
did  he  do  with  it  ? 

Now,  I  must  tell  you  that  it  is  very  seldom  that  one  man 
makes  a  boot  entirely  himselfl  Generally,  difiercnt  parts 
are  given  to  diflFerent  people  to  make.  Some  parts  are 
made  by  women.  What  do  we  call  this  part  of  the  boot . 
The  uppers  are  generally  made  by  women,  a^^^'J^ 
require  other  tools  besides  those  we  have  mentioned,  wt 
those  you  must  learn  about  another  day.  Some  shoes  arc 
bound  like  this  (showing  a  shoe) ;  this  is  done  by  womCT» 
and  the  mside  of  the  boot,  the  lining,  is  also  done  by 

womer.  .    .^ 

When  the  different  parts  of  the  boots  are  made,  tncy 

are  put  together  by  men. 

(To  be  continued) 
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BY  W.  C  COUPLAMD,   M.A.,   B.Sa, 

Ucturtr  m  MnUad  and  Aforal  Sciema  at  Btdfard  CoUegt^ 

Landam* 

IV.— Ths  Procbssss  of  Reasoning. 

A  FAMILIAR  contnst  of  common  discourse  is  that  of 
Thoughts  and  Things.  The  one  term  is  usually  taken 
as  the  summary  of  the  contents  of  an  individual 
consciousness  excluded  from  the  outer  world;  the 
other  stands  for  a  realm  of  existences  equally  secure 
from  the  invasion  of  spiritual  forces.  A  very  little 
coosidenttioiif  however,  shows  the  necessity  of  a 
revision  of  this  time-honoured  Dualisin,  the  conven- 
tional distinctions  failings  on  closer  inspection,  to 
retain  their  sharpness  of  definition.  '  Things '  atten- 
tively regarded,  appear  tinged  with  Thought,  and  many 
socalled  'Thoughts'  present  themselves  clad  in 
material  vestments.  In  other  words  the  Real  and  the 
Ideal  are  found  interfused,  and  a  subtle  analysis  is 
required  to  yield  the  contrasted  elements  in  their 
strict  purity.  A  Perception  is  such  a  case  of  fusion, 
and  a  glib  Dogmatism  may  easily  be  made  to  stammer 
on  being  challenged  to  assign  the  phenomenon  its 
place  in  either  of  two  mutually  exclusive  spheres. 
For,  if  the  swift  answer  be,  *  The  Thought-realm,  of 
course,'  the  compliance  with  the  further  request  for  a 
brief  description  of  the  other  half  of  the  Universe  of 
Common  Sense  may  be  awaited  with  interest.  Or 
should  a  less  confident  election  be,  '  The  province  of 
Things,'  the  pitiless  Sphynx  of  Speculation  who 
devours  all  easy-going  Materialism  will  propound  the 
puzzle,  *  What  is  die  matter  of  knowledge  without  the 
form  of  knowing?' 

My  purpose  in  these  introductory  remarks  to  the 
present  section  is  not,  however,  to  lead  the  reader  into 
the  hazy  region  of  Metaphysics.  My  object  was 
amply  to  induce  a  personal  examination  of  those  ever- 
recuning  terms,  real  and  ideal^  in  order  to  prepare  the 
student  for  a  full  recognition  of  the  psychological  truth 
that  the  larger  part  of  all  apparent  knowledge  is 
charged  with  ideal  elements ;  that  what  seems  imme- 
diate apprehension  is  (say)  one-tenth  immediate,  but 
nme-tenths  mediate  or  indirect  Waiving  the  meta- 
physical question  whether  there  be  any  non-mental 
reality,  it  is  quite  certain  that  the  larger  part  of  what 
ve  at  any  time  characterise  zs  perceived  object  is  matter 
of  inference  from  certain  indications  directly  intuited. 
To  an  ordinary  being  possessed  of  eyesight  the  world 
of  inunediate  apprenension  is  prevailingly  a  world  of 
coloured  visible  forms,  the  objects  directly  discerned 
being  enriched  by  attributes  which  frequent  associa- 
tion has  shown  to  be  more  or  less  regubu-  accompani- 
ments of  these  ocular  phenomena.  To  the  man 
smitten  with  blindness,  on  the  contrary,  tactile  impres- 
nons  overbear  all  others,  as  the  world  in  which  he 
moves  and  has  his  being;  and  memories  of  colour 
and  visible  form  invest  the  nucleus  of  palpable  fact, 
giving  rise  to  an  a^egate  which  is  only  differenced 
from  that  entering  mto  the  consciousness  of  the  nor- 
mal human  bemg  by  the  transposed  vividness  of  the 
components.  The  ordinary  man  talks  in  terms  of 
visioa  He  '  sees '  and  *  intuites '  with  the  inward  eye 
as  with  the  outward ;  the  blind  '  feels '  and  '  grasps ' 
his  trath.  But  whether  normal  or  abnormal,  the  por- 
tion added  by  imagination  b  by  far  the  larger 
ingredient   in    aU    perception  of   objects;   ana   a 


thorough  training  of  the  mind  has  to  commence  the 
logical  discipline  at  this  first  stage  of  converse  with 
the  outer  wcnrld 

The  errors  we  commit  in  obtaining  a  real  knowledge 
of  the  world  are  chiefly  errors  of  classification,  or  of 
mistaken  identification.    Accurate  knowledge  of  an 
object  implies  adequate  distinction  of  parts,  and  faith- 
ful assimilation  of  actually  observed  with  identical 
remembered  qualities.    So  far  as  the  primary  sense- 
endowment  and  the  sufficient  exercise  of  the  senses 
are     concerned,    this    subject    has    already    been 
considered;  but  a  careful  training  of  the  Senses  only 
carries    us  a  little  way  towards  the  goal  of    real 
knowledge,  or  a  just  apprehension  of  the  relation  of 
sense-experiences.    j^The  disciplined   senses    having 
given  in  their  report,  imagination  at  once  essays 
to    fill    out    the,  picture,    and   the  understanding 
proceeds   to   assign    the   object    its  place   in  the 
system    of    known    thinf[s.      As,    however,    sense 
may  be  confused,  so  imagination  may  exaggerate,  and 
the  judgment  may  be  disordered.    The  imagination, 
of    which    we  here  speak,  in    the  train  of  ideas 
representing    former  sensations  which    have    been 
previously  associated  with  the  sensations  now  present 
These  associated  ideas  are  dragged  into  the  forecourt 
of  consciousness  in  conformity  with  the  *  Law    of 
Contiguity,'  and  their  procession  is  so  swift    and 
unbidden  that  they  seem  like  a  portion  of  the  actual 
sensation,  it  even  requiring  an   effort  to  convince 
ourselves  that  we  do  not  actually  see  the  solid  block, 
or   encounter   the  resistance    of  the   impenetrable 
object.    Equally  prompt  is  the  classifying  function  of 
the  intellect    To  speak,  indeed,  of  this  recognition  of 
the  object  as  something  different  from  its  mental  con- 
struction verges  almost  on  the  tautologous.    For  in 
the  very  act  of  evoking  sensations  from  the  pit  of 
memory  we  are  pronouncing  a  tacit  judgment  that 
« Here  is  an  object  possessed  of  marks  presented  by 
members   of  a    certain    class.'    However,   as    this 
reference  to  a  class  is  exceedingly  important  in  the 
development  of  knowledge,  it  still  seems  desirable  to 
consider  this  act  of  judgment  as  a  distinct  moment 
in  the  progress  of  perception. 

As  then  we  recognise  two  psychological  processes 
subsequent  to  the  original  impression,  a  discipline  of 
the  mental  powers  will  provide  for  the  imperfect  per- 
formance of  these  processes.  In  the  first  place,  we 
should  be  able  to  separate  the  additions  of  imagina- 
tion from  the  primary  elements  of  sense.  I  believe  I 
am  correct  in  saying  that  this  b  a  training  of  the 
powers  almost  entirely  neglected  in  the  education  of 
the  young.  But  it  is  difficult  to  conceive  anything 
more  important  than  the  habit  of  distinguishing 
between  what  we  directly  observe  and  what  we  fancy 
we  observe.  Does  it  require  so  profound  an  acquain- 
tance with  psychology  to  make  a  child  carefully  dis- 
tinguish the  impressions  he  is  receiving  at  any 
moment  through  eye  or  ear,  and  the  qualities  which 
his  unreflective  consciousness  take  to  be  equally 
revealed  through  the  senses  active  at  the  moment, 
as  (say)  the  distance,  the  hardness,  and  weight  of  a 
remote  object? 

There  will  be  a  further  gain  from  this  habit  of 
analysis.  It  being  once  well  understood  that  our  per- 
ceptions are  largely  ideal,  that  is,  are  the  joint  product 
of  actual  sensations  and  remembered  sensations,  it 
will  come  to  be  admitted  that  the  accretions  of  imagi- 
i  nation  may  form  so  large  a  part  of  the  whole,  that  the 
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classifying  of  the  object  may  more  depend  upon  them 
than  on  the  actual  intuition.  In  the  next  place,  then, 
the  mind  must  be  accustomed  to  con^ol  its  identi- 
fications, must  not  yield  to  the  first  suggestions  of  the 
presentation,  but  must  be  alive  to  the  possibility  of 
bias  through  the  circumstances  of  the  environment,  or 
the  condition  of  the  faculties  at  the  time. 

In  affirming  an  object  to  be  this  or  that,  I  perform 
the  simplest  act  of  reasoning.  The  ground  of  my 
affirmation  is  the  resemblance  between  certain  proper- 
ties believed  to  be  present,  and  similar  properties 
manifested  on  former  occasions.  In  truth,  my  bfer- 
ence  is  freighted  with  a  double  chance  of  error.  I 
believe  that  the  imagined  attributes  are  really  there  on 
the  strength  of  certain  felt  sensations,  and  I  believe 
that  the  object  thus  perceived  is  one  of  a  class  of  ob- 
jects which  I  have  already  formed  by  previous  acts  of 
comparison,  that  it  is  correctly  conceived.  A  very  slender 
thread  of  reality  may  bear  a  huge  superstructure  of 
belief.  Of  course  the  only  final  and  sufficient  test  of 
the  correctness  of  my  inference  is  the  elimination  of 
the  ideal  elements  by  reducing  the  perception  to  sen- 
sation ;  but  when  such  reduction  is  impossible  (as  in 
most  cases  it  is),  I  must  be  content  with  guarding  the 
process  of  inference  by  all  the  precautions  logic  is  able 
to  supply. 

The  perception  is  Sensation  plus  Idea,  the  concep- 
tion is  Idea  pure  and  simple.  Conceptions  are  the 
resembling  constituents  of  a  number  of  perceptions, 
which  the  mind  has  detached  by  a  process  called  Ab- 
straction, and  which  are  made  permanently  available  for 
comparison  and  inference,  by  being  associated  with 
certain  conventional  signs  or  names.  It  is  in  the  ope- 
ration on  these  symbols  of  idealised  perceptions  that 
reasoning  in  the  narrower  sense  consists.  But  before 
we  wholly  leave  the  ground  of  reality  it  will  be  advis- 
able to  pay  some  attention  to  a  mode  of  inference  which 
plays  a  very  large  part  in  our  daily  life. 

There  is  an  unconscious  kind  of  reasoning  where  we 
conclude  from  one  special  case  to  another  on  the  bare 
superficial  resemblance  of  the  facts  or  circumstances. 
There  is  more  than  contiguous  association,  for  it  is 
the  similarity  that  arrests  the  attention,  but  the  in- 
ference is  not  extended  beyond  the  particular  instance, 
and  the  mind  does  not  attempt  to  generalise  its 
experience.  It  is  not  improbable  that  the  brutes 
never  get  beyond  this  concrete  reasoning,  and  cer- 
tainly children  and  even  adults  of  an  unreflective  turn 
of  mind  proceed  largely  upon  these  isolated  identifica- 
tions. But  with  the  growth  of  the  mind,  observations 
are  consciously  generalised,  and  in  place  of  conclud- 
ing to  a  particular  conjunction  on  the  strength  of  an^ 
other  similar  conjunction,  the  intellect  infers  to  a  class 
of  indefinite  extent,  although  the  number  of  observed 
insUnces  be  but  a  firagment  of  the  whole.  This 
operation  is  called  Induction,  and  its  importance  is  at 
once  seen  when  we  consider  how  very  few  assertions 
of  a  universal  character  we  should  be  entitled  to  make 
if  we  had  to  wait  until  we  had  examined  every  actual 
example. 

There  is  a  kindred  mode  of  inference  where  the 
resemblance  is  one  of  depth  rather  than  of  breadth, 
and  a  conclusion  is  drawn  on  the  strength  of  a  certain 
number  of  common  properties.  We  know  (say)  that 
two  objects  are  alike  up  to  a  certain  point,  but  are 
in  the  dark  with  regard  to  other  agreements;  one  of 
the  objects,  however,  possesses  a  further  property. 
We  then  assume  that  the  other  object  when  bettei; 


known  will  also  be  found  to  possess  the  same  property. 
This  kind  of  reasoning,  which  is  known  as  Analogy, 
differs  from  Induction  proper  by  the  stress  of  the  ar- 
gument falling  on  the  relative  number  of  known  and 
unknown  properties  in  a  very  few  objects;  whereas 
in  the  latter  case  the  inference  is  to  the  possession  by 
a  whole  class  of  a  particular  attribute  on  the  ground  of 
its  possession  by  a  certain  number  of  individuals. 

Having  arrived  at  a  general  truth  by  inferring  that 
what  is  true  of  A  and  B  and  ....  will  be  true  of  all 
objects  that  resemble  A  and  B  and  ....  in  certain 
determinate  characters,  we  may  henceforth  draw  con- 
clusions without  further  appeal  to  experience.  Having 
affirmed  possession  of  a  property  by  class  X  (com- 
posed of  objects  known  and  uniknownX  we  can 
predicate  the  possession  of  the  same  property  by  any 
object  that  falls  within  the  description  of  the  class. 
This  is  the  species  of  reasoning  termed  Deduction, 
and  though  in  this  condensed  statement  the  process 
may  seem  sufficiently  evident,  in  reality,  its  exercise 
often  demands  the  highest  tension  of  mind.  It  may 
be  by  a  sudden  perception  of  resemblance,  a  lightning 
flash  of  intellect  defying  all  rule,  that  a  grand  principle  is 
seized  in  a  host  of  particulars,  but  the  application  of 
this  principle  will  often  tax  the  severest  powers  of 
thought.  The  axioms  or  fundamental  prindples  of 
the  sciences  are  soon  reached,  but  the  thorough-going 
application  of  such  principles  may  constitute  the  main 
body  of  the  science.  Thus,  take  two  sciences  at  the 
opposite  ends  of  the  scale,  the  science  of  simple 
quantity,  and  of  economic  values.  The  theorems  of 
discrete  quantity  in  the  science  of  mathematics  can  be 
enunciated  and  proved  by  the  mathematician  confined 
to  his  room  with  (say)  a  pencil  and  a  few  sheets  of 
paper.  With  a  few  conventional  symbols  and  strenu- 
ous thought,  long  trains  of  reasoning  may  be  carried 
on  by  him — the  last  link  in  the  chain  as  certain  as  the 
first.  Again,  the  laws  of  human  industry,  the  theorems 
of  commercial  exchange,  and  principles  of  distribution 
of  wealth  may  all  be  derived  from  a  few  familiar  facts 
of  human  nature  and  a  small  number  of  fixed  condi- 
tions of  physical  and  mental  life.  And  even  the 
sciences  which  are  most  dependent  on  natural  obser- 
vation and  experiment  come  with  progress  of  time  to 
be  more  largely  deductive,  and  the  development  of 
rational  conceptions  will  probably  at  some  late  stage 
of  human  history  supersede  induction  by  the  aid  of 
perception.  As  we  see  in  Physics,  not  so  long  ago 
wholly  experimental,  entire  branches  are  now  culti- 
vated mathematically  or  symbolically. 

Science  is  but  methodised  common  knowledge,  and 
Reasoning  is  one  and  the  same,  whatever  the  sphere 
in  which  it  is  exercised.  It  is  either  good  or  bad, 
legitimate  or  illegitimate,  according  to  the  closeness  of 
the  resemblance  of  the  attributes  compared  The 
equivalence  of  geometrical  figures  is  seen  at  a  glance, 
and  hence  the  inspection  of  a  single  diagram  will 
supersede  all  further  appeal  to  intuition,  and  we  con- 
fidently universalise  our  theorem.  Less  exact  will  be 
our  inference  in  the  case  of  physical  objects.  A  a^^ 
fully  performed  experiment  will  compel  conviction, 
but  the  question  will  always  have  to  be  raised  anev: 
does  the  substance  now  before  us  perfectly  resemble 
that  on  which  we  previously  operated?  When  we 
come  to  the  complexity  of  organic  beings  we  are  in 
more  danger  still  of  drawing  inferences  from  superficial 
semblances — a  trustworthy  diagnosis  often  requires  a 
very  skilled  physician. 
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Logic  is  the  discipline  of  the  rational  power,  and  its 
importance  in  the  higher  education  has  always  been 
recognised.    Rather    strangely,  however,  it   has    no 
place  in  the  common  school  curriculum,  an  omission 
probably  due  to  mistaken  ideas  as  to  its  scope  and 
nature.  Icanimagine  only oneground on whichthis neg- 
lect might  be  attempted  to  be  justified.  It  might  be  said 
that  for  the  youthful  mind  the  matter  is  more  import- 
ant than  the  form  of  ^knowledge,  that  the  reasoning 
powers  are  best  cultivated  by  working  in  the  concrete, 
and  that  to  abstract  the  process  of  reasoning  itself, 
and  make  it  an  object  of  distinct  consideration,  would 
i3e  as  ill-advised  as  the  teaching  of  grammar  before 
poetical  familiarity  with  the  forms  of  speech.    There 
is  truth  in  this,  but  it  does  not  wholly  hit  the  mark ; 
for  a  logical  discipline  is  practicable  which  is  highly 
material,  where  examples  drawn  from  the   concrete 
are  worked  with,  and  the  contact  with  reality  is  as 
dose  as  in  any  study  of  mathematics  or  of  polite 
literature. 

For  the  teaching  of  logic  in  schools  probably  the 
usual  order  of  treatment  should  be  inverted,  and  an 
examination  of  fallacies  form  the  first  topic.  A  consi- 
deration of  the  methods  actually  employed  in  the 
branches  of  knowledge  studied  by  the  pupil  would 
follow,  and  the  doctrine  of  the  syllogism  might,  per- 
haps, be  profitably  ignored.  This  may  sound  some- 
what revolutionary,  but  the  question  of  procedure  is 
for  the  present  of  minor  importance.  When  teachers 
in  general  come  to  undergo  a  logical  training,  prior 
to  exercising  their  vocation,  their  estimate  of  the  worth 
of  the  discipline  may  be  expected  to  undergo  great 
change.  But,  whatever  the  fate  of  logic  may  ulti- 
mately be,  as  regards  general  education,  there  can  be 
no  doubt  about  its  ^  importance  for  the  teacher 
personally. 

There  is  no  lack  of  text-books  on  logic,  but,  consi- 
dering the  lavish  expenditure  of  energy  in  this  direc- 
tion, it  is  astonishing  how  few  writers  succeed  in 
givmg  a  clear  notion  of  the  province  they  undertake 
to  teach.  Old  errors  are  propagated  from  treatise  to 
tieatise,  and  the  really  knotty  points  are  slurred  over 
as  if  the  province  of  the  science  itself  was  as  well  de* 
fined  as  that  of  plane  geometry.  This  confusion  is 
doubdess  due  to  the  skvish  adherence  of  the  human 
mind  to  traditional  precepts ;  accordingly  when  the  ex- 
panson  of  the  sciences  called  for  the  recognition  of 
hitherto  neglected  modes  of  reasoning,  the  new 
methods  were  simply  tacked  on  to  the  old,  without 
any  perception  of  incoherence  or  felt  need  of  enlarging 
the  list  of  fundamental  principles. 

The  first  essential  for  clearness  is  to  distinguish  be- 
tween pure  lo^c  and  real  logic:  that  is,  between 
those  inferential  processes  which  deal  with  given  pre- 
misses, and  those  methods  of  arriving  at  truth  which 
cannot  be  comprehended  without  a  full  understanding 
of  the  subject-matter.  The  former  half  of  the  science 
is  closely  analogous  to  algebra,  and  is  occupied  with 
the  equivalence  of  convertible  statements  and  the  es- 
tablishment of  relations  through  the  media  of  common 
terms.  Although  a  seemingly  elementary  exercise,  the 
practice  of  deriving  equivalent  truths  from  other  truths 
is  one  which,  if  thoroughly  familiar,  would  save  a  great 
deal  that  passes  for  very  forcible  reasoning. 

The  venerable  type  of  Reasoning  known  as  the  Syl- 
logism, where  irom  two  truths,  of  which  one,  at  least, 
is  universal,  a  third  truth  is  derived,  has  of  late  in 
some  quarters  received  scanty  respect,  and  as  a  tran- 


script of  common  argumentation  undoubtedly  has  but 
little  to  say  for  itself;  but  if  treated  as  the  formal 
aspect  of  a  real  Deduction,  will  never  lose  its  im- 
portance. 

The  department  of  Pure,  or  Formal  Logic,  requires 
for  its  mastery  a  large  practice  of  examples.  If  it  be 
desirable  to  put  the  youthful  intellect  through  an  alge- 
braic text-book,  where  the  real  value  of  the  symbols 
employed  is  hardly  ever  explicitly  considered,  a  fortiori 
one  would  think  it  should  be  well  to  see  the  laws  of 
consistent  thinking  illustrated  in  the  language  of  every- 
day life.  But  the  student-preceptor,  for  his  part,  will 
not  stop  here.  Having  mastered  the  mysteries  of  the 
syllogism,  the  consideration  of  the  nature  of  truth  it- 
self will  be  forced  upon  his  mind,  and  he  will  be  driven 
to  take  note  of  that  all-important  distinction  between 
real  and  verbal  truth,  between  truth  of  mere  thought 
and  truth  of  fact  When  the  wide  interval  between 
these  two  kinds  of  truth  has  become  clear  to  him,  he 
will  be  prepared  to  pass  on  to  the  study  of  that  other 
department,  which  I  have  designated  Real  Logic,  where 
we  seek  to  obtain  an  insight  into  those  rules  whereby 
we  do  not  simply  achieve  a  harmony  with  ourselves  in 
the  recesses  of  our  private  consciousness,  but  endeavour 
to  secure  an  agreement  with  the  thoughts  of  aJl  other 
minds. 

Objective,  or  Real  Logic,  presupposes  that  there  are 
Laws  of  Nature — Uniformities  of  Succession  and  Co- 
existence ;  and  the  office  of  the  science  is  to  shape  our 
belief  in  accordance  therewith.  Pure,  or  Formal 
Logic,  is  a  science  regulative  of  Thinking,  Self- 
consistency  is  its  end  and  aim,  and  error  means  over- 
stepping the  limitations  and  conditions  inherent  in  the 
thinking  faculty  itself.  It  usually  takes  the  form  either 
of  implicitly  denying  that  a  part  of  a  part  is  a  part  of  the 
whole,  or  of  in  effect  asserting  that  the  mind  can  unite 
contradictory  attributes  in  an  indivisible  act  of  thought 
Hence,  with  full  consciousness,  a  fallacy  of  pure  reason- 
ing is  impossible  Thinking  signifies  no  other  than 
direct  or  mediate  comparison  of  ideas.  But  while  we 
cannot  combine  or  disjoin  the  materials  of  thought 
erroneously,  except  by  inadvertence,  it  is  quite  possible 
to  ^^/h^  mistakenly,  even  with  the  fullest  development 
of  self-consciousness.  To  regulate  belief,  there  is  no 
resource  but  to  study  the  order  of  the  world,  and  to 
submit  to  the  teaching  of  Experience.  Now,  the  rules 
of  Material  Logic  are  nothing  but  safeguards  for  the 
preservation  of  the  mind's  sanity  in  this  perilous  pursuit 
In  other  words,  it  is  pretty  well  equivalent  to  '  The 
Theory  of  Evidence.'  To  ascertain  what  sort  and 
amount  of  evidence  is  sufficient  for  an  assertion,  when 
we  are  entitled  to  universalize  a  limited  experience ; 
to  graduate  assent  according  to  some  more  reliable 
principle  than  the  strength  of  the  impulse  to  credulity 
or  incredulity  itself— such,  in  brief,  is  the  end  of  this 
truly  difficult,  but  most  necessary  discipline. 

(To  be  continued,) 


JFri^icfr  iFroireL 

BY  HIS  PUPIL,   HEINRICH  HOFFMAN. 

X. — {continued,) 

These  heretics  were  to  be  expelled  from  the  country. 
The  friends  had  but  a  narrow  escape  from  per- 
sonal violence,  and,  of  course,  considered  it  high  time 
to  provide  for  their  own  safety.  So  Barop  proceeded 
to  &e  seat  of  the  Government  to  seek  protection. 
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Most  cordially  was  he  received  by  the  leading 
members  of  the  Council.  The  high  merits  of  the 
petitioners  were  duly  acknowledged.  '  It  is  a  hope- 
less struggle/  said  the  President,  Herr  PfyfTer,  *  that 
struggle  of  yours  against  ignorance  and  superstition. 
There  is  only  one  means  to  provide  for  your  safety : 
convince  the  masses  by  an  examination,  as  thorough 
and  as  public  as  possible,  of  the  excellence  of  your 
system,  and  your»enemies  will  be  silenced  if  not  sub- 
dued.   Then,  and  then  only,  will  you  be  safe.' 

That  sage  advice  met  with  a  hearty  response.  The 
petty  warfare  had  been  minutely  chronicled  in  the 
public  papers ;  it  was  canvassed  in  every  nook  and 
comer  of  Switzerland,  and  the  impending  battle  excited 
the  liveliest  interest  among  all  classes. 

It  was  a  beautiful  day  in  the  autumn  of  1833  when 
the  long  and  anxiously  awaited  trial  took  plaoe.  In 
countless  numbers  the  people  assembled  from  far  and 
near,  even  from  Zurich  and  from  Bern.  The  cantonal 
Governments  sent  deputies.  From  seven  o'clock  in 
the  morning  until  seven  in  the  evening  the  most 
rigorous  examination  was  held.  The  boys  entered  upon 
their  task  with  so  much  animation  and  delight,  they 
answered  all  the  questions  in  so  frank  and  so  un- 
embarrassed a  manner,  that  all  present  were  aston- 
ished, and  in  rapturous  acclamations  gave  vent  to  their 
joyful  surprise ;  but  when  the  drilling  exercises  and 
the  games  came  off,  the  countenances  of  the  parents 
beamed  with  pride  and  delight,  and  the  general  en- 
thusiasm knew  no  bounds.  The  battle  was  won,  and 
Frobel's  victory  was  complete  and  decisive. 

Enthusiastic  speeches  were  delivered  by  Pfyfier, 
Amrhyn,  and  others,  the  members  of  the  governing 
Councils.  The  matter  was  considered  in  an  officii 
Council,  and  the  chateau  was  granted  at  a  merely 
nominal  rent  The  Capucins,  who  had  desecrated  the 
pulpit  by  preaching  sedition  and  violence,  were  igno- 
miniously  expelled  from  the  country. 

Not  long  after,  a  deputation  came  from  the  Canton 
of  Bern,  requesting  Frobel  to  establish  a  school  in  the 
orphan-house  at  Burgdorf,  the  very  same  place  where 
Pestalozzi's  star  had  risen.  Frobel  proposed  not  to 
confine  the  plan  to  orphans  only,  and  this  suggestion 
was  readily  accepted.  It  was  arranged  that  Mid- 
dendorf  should  take  FrobeVs  place  in  Willisau,  and  be 
assisted  by  Ferdinand  Frobel,  whilst  Langethal,  who 
had  followed  his  friend  to  Switzerland,  accompanied 
Frobel  to  Burgdorf.  Barop,  considering  his  mission 
completed,  returned  to  Keilhau.  For  a  full  year  did 
that  man  leave  home  and  wife,  in  obedience  to  the 
Divine  call  within  him  !  Shortly  after  his  departure  a 
child  had  been  bom  to  him,  whom  he  had  not  yet  seen. 
Frobel  himself  had  sacrificed  his  family  life  while  in 
Wartensee,  since  his  wife  could  not  be  spared  from 
Keilhau ;  Middendorff  left  his  wife  and  his  young 
family  for  four  years,  until  the  Willisau  establishment  was 
summarily  suspended,  when  the  Jesuitical  party  secured 
the  reins  of  govemment !  What  remarkable  instances 
of  faithful  devotion  to  the  sacred  cause  which  these 
men  had  espoused  I  '  When  I  now  come  to  think  of 
it,'  Middendorff  used  to  say,  '  I  hardly  understand 
how  it  could  have  been  done,  yet  I  felt  like  a  soldier 
in  war  at  a  dangerous  post,  I  could  not  and  dared  not 
give  way.  The  clergy  advanced  too  fiercely,  and  with 
their  heaviest  cannon,  and  how  could  I  have  thought 
of  running  away  on  mere  personal  considerations  ? ' 

After  all  his  changes  and  meanderings  he  seemed 
to  have  reached,  at  Burgdorf^  the  long-hoped-for  safe 


port  What  he  had  imagined  his  special  calling— a 
sphere  of  labour  like  that  of  Pestalozzi,  yet  entirely 
shaped  to  his  own  ideas — ^he  found  here  open  before 
him.  Step  by  step  he  had  been  patiently  cUmbing  up 
the  steep  mountain,  and  now  that  he  had  readied 
what  he  had  considered  the  summit,  he  discovered  a 
still  higher  peak,  one  which  fascinated  his  whole  being. 
Here  it  was  that,  in  the  summer  of  1835,  frobel  and 
Langethal  entered  upon  their  duties.  Frobel  was 
appointed  director  of  the  Orphan-house,  and,  as  such, 
had  also  to  superintend  the  studies  of  the  teachers 
of  the  canton.  These  enjoyed,  every  third  year,  a 
three  months'  vacation,  to  repeat  and  continue  their 
educational  studies  at  Burgdorf  under  their  now  far- 
famed  master.  That  was  a  glorious  time  for  Frobel 
and  his  wife.  Never  in  all  their  lives  did  they  feel 
happier  and  more  at  ease.  Unmolested  by  secret  or 
open  enemies,  unfettered  in  his  labours  by  official 
meddling,  unoppressed  by  worldly  cares,  FrobeFs  great 
mind  expanded  and  revelled  in  his  own  world  of  edu- 
cational and  philanthropical  aspirations. 

Here  it  was  that  he  arrived  at  a  new  stage  of  his 
eventful  life.  In  his  intercourse  with  so  many  teach- 
ers he  gained  a  deeper  insight  into  the  inner  life  of 
school  and  family.  The  latter  especially  he  learned 
more  emphatically  to  look  upon  as  the  real,  the  all- 
important  keystone  of  human  progress.  He  was  con- 
vinced that  the  family,  and  not  the  school,  ought  to 
be  considered  in  the  first  place,  and  that  the  school 
could  not  prosper  unless  the  family  had  properly  paved 
the  way.  Mothers  are  the  first  trainers  of  man- 
kind ;  to  their  pure  hands  are  entrusted  the  highest 
interests  of  civilisation,  and  mothers  must  be  trained 
for  their  high  calling.  This  now  became  his  watch- 
word. 

This  was  not  a  new  idea :  Napoleon  had  long  ago 
expressed  the  same  thought  to  Madame  de  Campan. 
Besides,  there  is  no  such  thing  to  be  found  as  a  new 
principle  in  education.  Truth  may  be  clothed  in  a 
new  garb,  and  may  be  brought  home  by  new  means, 
or  new  pathways,  but  troth  itself  is  eternal. 

'  The  family,  the  family,'  now  began  to  occupy  all 
his  thoughts.  'The  spiritual  must  be  embodied  in 
materials,  in  order  to  develop  the  child  in  conformity 
and  in  unity  with  God,  with  nature,  and  with  man- 
kind ! '  A  good  many  such  materials  he  had  already 
invented  and  planned ;  but  where  was  die  beginning 
to  be  ?  The  primary,  where  was  it  to  be  found  ?  Which 
was  naturally  the  first  plaything?  whidi  the  first  joyful 
pastime  of  the  child  ? 

Like  a  divine  inspiration  the  answer  flashed  upon 
him,  when  once  his  eye  fell  upon  a  party  of  chili&en 
playing  at  ball.  Yes,  of  course !  Was  not  the  globular 
the  primary  form  of  all  life  in  nature  ?  And,  since 
all  life  (in  nature)  is  one,  all  obe]^g  the  same  laws, 
and  since  the  child  is  part  and  parcel  of  nature,  must 
not  his  development  strictly  obey  the  same  laws  ? 

The  starting-point  once  found,  it  was  to  Frobd  an 
easy  matter  to  reach  his  old  familiar  basis.  The  '  law 
of  opposites '  left  him  no  doubt  about  it :  the  ball, 
the  cube,  and  the  intermediate  lidc,  l^e  cylinder, 
these  were  the  three  original  forms,  the  very  elements 
of  all  mechanical  contrivances.  The  subject  fascinated 
him,  he  was  as  if  in  an  enchanted  garden;  the  crowning 
of  all  his  life's  labours  and  aspirations  appeared  to 
him  an  unmistakable  reality.  Hu  child  at  home  seized 
his  imagination — ^held  him  spell4x)und — ^him,  that  no 
'  child  called  father,  and  made  him  proclaim  to  all  the 
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world :  '  The  whole  is  foreshadowed  in  the  part,  the 
general  in  the  particular,  the  man  is  like  an  embryo  in 
die  child.*  All  human  development  has  its  germs  in 
early  childhood ;  the  life  of  man  is  the  necessary  out- 
come of  his  treatment  as  a  child !  Come,  let  us  live 
for  our  children  ! ' 

Through  adl  seeming  errors  and  mistakes,  through  all 
his  many  vicissitudes,  and  disappointments,  and  trials, 
he  had  been  most  carefully  trained  for  the  peculiar 
purposes  of  Providence.  There  was,  however,  this 
warning  voice  of  calm  reasoning :  Might  he  not  be 
justly  charged  with  inconsistency,  when  he,  ever  rest- 
less, again  changed  his  sphere  of  action  ?  After  so 
many  grave  experiences,  might  not  the  voice  of 
worldly  wisdom  have  a  just  claim  to  his  earnest  atten- 
tion, or  were  idealistic  aspirations  to  have  for  ever  an 
unchecked  sway  over  him  ? 

By  a  supreme  decree  that  natural  struggle,  if  it  ever 
was  allowed  to  occupy  his  thoughts  long,  was  soon 
terminated  by  a  dark  and  dismal  cloud. 

{To  be  continued,) 


C^jemisirs  jof  i\t  iton-pttallici « 

By  Edward  Avklino,  D.Sc  London. 

[This  series  of  articles,  whilst  dealing  with  the  subjects  required 
fay  the  University  <^  London  for  the  Matriculation  Examination 
and  with  those  required  at  the  Elementary  Stage  of  the  Inorganic 
Cheoiiitry  (Bnmcn  X.)  Science  and  Art  Department,  is  intended 
as  a  pra<^ical  guide  to  the  philosophical  and  systematic  study 
of  the  non-metailics.] 

ExAifFLES  ON  BOYLS's  LAW  (JoT  Solution). 

(9)  Twenty  cubic  centimetres  of  gas  are  measured  off  under 
normal  pressure.  The  pressure  is  increased  140  millimetres. 
What  is  the  volume  of  the  gas  ? 

i6t  oc. 


(10)  The  pressure  is  equivalent  to  3040  millimetres.  It  is  re* 
dnoed  to  jooo  millimetres  less.  Find  the  change  of  volume 
Qiideigone  by  80  cubic  centimetres. 

Expansion  g  6  cubic  decimetres. 

(11)  Three  litres  of  ns  are  to  be  reduced  to  500  cubic  centi- 
metres. If  the  original  pressure  is  i)  kilograms,  find  the  final 
pressure. 

9  kilograms. 

{12)  A  Boyle's  tube  has  a  short  limb  with  lengths  i  deci- 
metre. Find  (0)  the  diflerence  of  level  of  the  mercury  that  has 
been  poured  into  the  tube ;  (b)  the  whole  length  of  mercuir  in 
the  tube  when  the  mercury  in  the  short  limb  is  4  centimetres  urom 
the  closed  end. 

1 140  mm. ;  ia6o  mm. 

(13)  What  is  the  length  of  the  short  limb  of  such  a  tube  that 
when  altogether  3400  millimetres  length  of  mercury  have  been 
poured  in,  the  air  in  the  short  limb  may  occupy  2  centimetres 

o  cm. 

The  ^enend  principle  spoken  of  on  page  1 1,  can  now 
be  considered.  It  is  found,  as  the  result  of  experiment, 
that 

gram.  mm.  litres. 

I  hydrogen  at  o*  C,  and  under  760  pressore,  occupies  ii*a 

'^  oyygqp      n        •»        »i        »#      occupy    „ 

14  nitrogen      ,»  »,  „  „  „  „ 

Compare  the  numbers  i,  16,  14  with  those  in  the  list 
on  page  12  opposite  hydrogen,  oxygen,  nitrogen.  They 
are  identicaL  And,  generally,  the  number  rf  trams  of 
any  element  gas  represented  by  the  weight-numher  of  the 
element  occupy  at  normal  temperature^  and  under  normal 
pressure^  ii'2  Utres.  This  special  volume^  ii'2  litres,  is 
often  called  i  volume  or  a  volume. 


*  The  child  is  father  to  the  man.'-*  Wordmerth^ 


EXSRaSBS  ON   THE    LAW    OP  VOLUMES    AS  REGARDS 

Elements  {Solved). 

N.B.— Unless  any  statement  is  made  to  the  contrary  the  pres- 
sure and  temperature  are  assumed  to  be  normaL 

(24)  The  number  of  litres  occupied  by  71  grams  chlorine  gas 
at  o*  and  760  mm. 

351  grams  CI.  occupy  ii'S  litres 

I    gram  CI.  occupies  i^  „ 
71    grams  CL  occupy  —  x  71  «2a'4  litres. 

(25)  The  number  of  cubic  centimetres  occupied  by  77  grams 
nitrogen  (at  normal). 

14  grams  N.  occupy  ii'2  litres  si  i,aoocc 
I  gram  N.  occupies  ^W*  cc 

77  grams  N.  occupy  "^^^  ^^=61,600  cc. 

(26)  The  volume  occupied  by  So  grams  oxygen  (at  normal). 

16  grams  oxygen  occupy  i<*2  litres 

r  r  *2 
I    gram  O.       occupies  — —    », 

16 

80  grams  O.        occupy  "**^sS6  litres. 

Examples  on  the  Law  of  Volumes  as  regards 

Elements  {/or  Solution). 

(14)  The  volume  occupied  by  i  decigram  hydrogen  I'l  2  litres. 

(15)  The  volume  occupied  by  i  gram  oxygen  ...    7  decilitres. 

(16)  Weight  of  I  litre  niUogen i'2S  grates. 

(17)  Weight  of  3  cc.  hydrogen Trlwvgnuns. 

We  return  to  our  first  typical  ecjuation  that  represents 
the  formation  of  hydrogen  from  ztnc  and  sulphuric  acid, 
and  write  under  the  symbols  the  weight-numbers  as  cal- 
culated on  page  81,  and  the  volume  of  the  only  gas 
concerned,  hydrogen.    A  volumes  1 1*2  litres. 

Zn-|-H*So«sZnSo«+H« 
65+98      s:i6i     +2 
2  vols. 


Shate  +  2  parts  by  weight  or  2  volumes  (say  twice  ix*2 
tres)  of  hydrogen. 

Exercises  on  the  Preparation  of  Hydrogen  from 
Zinc  and  Sulphuric  Acid  {Solved). 

(27)  Required  $6  Utres  of  hydrogen.    What  weight  of  sine 
must  be  used? 
2  vols.  B  22*4  litres  hydrogen  require  65  grams  sin& 

I  litre       .i        requires — S.       „ 

22*4 

require  ^l^iiPs  162!  grams  sine. 


M 


56  litres 


22*4 


(28)  77  grams  sulphuric  add  are  poured  on  a  mass  of  sine. 
What  weight  of  the  metal  is  dissolved  and  what  volume  of 


wnat  weignt  oc  tne  meiai 

hydrogen  isgiven  off  7 

98  grams  IPSo*  dissolve  65 


I  gram 
77  grams 


i» 


,  grams  Zn.  and  liberate  22*4  litres  H. 
dissolves  -^  ^ 


91 


dissolve  ^i2U? 


•» 


99 


98 
22-4X77 


99       99 


98      "    ' 9» 

5it^  grams  zinc,  17 '6  litres  hydrogen. 


99 


99 


EXAMPLES  ON  THE  PREPARATION  OP  HYDROGEN  FROM 

Zinc  and  Sulphuric  Acid  {for  Solution). 

(18)  26  grams  of  sine  are  dissolved  in  sulphuric  add.    What 
volume  of  hydrogen  ti  evolved? .8'96  litres. 

(19)  Required  Socc  hydrogen.    What  weight  of  tine  sulphate 
is  formed  at  the  same  tlae^ «Wgnig>s» 
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(20)  I  kilogram,  3  hectograms  zinc  are  dissolved.  Find 
weight  and  volume  of  hydrogen  evolved. 

4  decagrams  ;  4  hectolitres,  a  decalitres,  8  litres. 

To  sum  up  all  that  should  be  learned  from  this  first 
preparation  of  the  element  hydrogen. 

(a)  The  laboratory  method  of  preparing  it  ([»ge  8x). 

{b)  The  symbols  Zn+H»SO*=:ZnSO*+H«. 

(0  The  metric  system  of  weights  and  measures  (page  1x9). 

{d)  The  weight  numbers  in  the  reaction  Zn(6s)  +  H*SO(98) 
yield  ZnSCH(i6i)H(2). 

(^)  Thermometers. 

(jo  Barometers. 

(i)  Boyle's  law. 

(A)  The  law  of  volumes  as  regards  elements. 

(0  The  volume  in  this  reaction  H,(2  vols.,  or  22*4  litres)  are 
evolved  when  6c  grams  of  xinc  and  98  grams  of  sulphuric  acid 
are  placed  together  under  appropriate  conditions. 

Second  Preparation.      From  Water  and  Potas- 
sium OR  Sodium. 

(i)  Laboratory  method.  Prepare  a  pneumatic  trough, 
beehive,  and  gas  jars  as  directed  on  page  81.  Place  in 
the  water  a  piece  of  red  and  a  piece  of  blue  litmus  paper. 
These  are  blotting-paper  stained  with  certain  vegetable 
colours.  Also  a  piece  of  turmeric  paper,  which  is  paper 
stained  yellow  with  an  extract  from  the  turmeric  root. 
Note  that  the  colour  of  none  of  these  three  pieces  of 
paper  is  changed  by  the  water.  Taking  care  tnat  your 
fingers  are  dry,  cut  off  with  a  dry  knife  a  piece  of  the  soft 
metal  potassiuoL  Place  it  within  a  cage  made  by  folding 
together  a  piece  of  wire  gauze  with  meshes  not  too  fine. 
Hold  the  cage  by  means  of  a  strong  wire — about  twelve 
inches  long.  Taking  an  inverted  gas-jar  filled  with 
water  in  one  hand  plunge  with  the  other  the  cage  con- 
taining the  potassium  beneath  the  surface  of  the  water 
and  below  the  mouth  of  the  jar.  The  potassium  decom- 
poses the  water,  taking  the  place  of  part  of  the  hydro- 
gen in  that  compound,  and  forming  a  new  compound  of 
potassium,  hydrogen,  and  oxygen,  called  potassium  hy- 
drate, or  potassium  hydroxide,  or,  commonly,  caustic 
potaa^L  I  prefer  the  first  name,  for  reasons  that  will 
be  better  understood  by  and  by.  The  hydro^n  gas 
set  free  bubbles  up  into  the  gas-jar,  displacing  the 
contained  water.  The  blue  Utmus  paper  is  unchanged ; 
the  red  is  turned  blue,  and  the  yellow  turmeric  paper 
brown.  Hydrog^  oxide  (or  water)  and  potassium  have 
yielded  potassium  hydrate  and  hydrogen.  If  sodium  is 
used  instead  of  potassium,  sodium  hydrate,  or  soditmi 
hydroxide,  or  caustic  soda  is  formed. 

(2)  Symbols  2H*0+2K=2KHO  +  H»(^jwO. 

The  student  will  note  that  the  reaction  might  ap- 
parently be  represented  by  exactly  halving  the  symbols, 
and  wnting — 

HK)+KsKHO+H  [pad\. 

But  this  would  give  us  a  symbolic  representation  of  the 
evolution  of  one  atom  of  hydrogen.    And  on  the  views  at 
present  held  by  chemists  a  single  atom  of  an  element 
gas  cannot  exist  alone.     An  atom^  represented  by  the 
svmbol  of  the  dement  written  alone,  without  any  figure,  is 
the  smallest  part  of  an  element  which  can  exist  in  com- 
bination.   Thus  potassium  hydrate  consists  of  three  atoms, 
one  of  potassium,  one  of  hydrogen,  and  one  of  oxygen. 
A  moUcuU  (moles  «  mass,  icula  =  diminutive  ending),  or 
little  mass,  is  the  smallest  part  of  an  element,  or  compound, 
that  can  exist  alone.    Usually,  a  molecule  consists  of  two 
atoms.    Thus  H'  represents  a  molecule  of  hydrogen.    In 
representing  reactions  by  symbols,  care  must  be  taken 
never  to  represent  a  single  atom  fA  an  element  gas  as 
existing  alone.    Tliis  only  applies  to  gases.    A  solid  or 
hquid  element  may  be  represented  by  its  symbol  without 
any  figure.    Thus  in  the  bad  equation  given  above  K  is 
not  incorrect,  and  in  the  good  equation  2K  is  written, 
but  H». 

(3)  Weights  and  volumes..  A  reference  to  the  table  on 
page  12  shows  that  the  weight-numbers  of  ^  potassium 
and  sodium  are  respectively  39  and  23. 


2H»0+2K=s'2KHO     +H« 
2<2  +  i6)  +  2x39  =  2  (39+1  +  16)  +2 


36       +    78 


X12 


+2 
2  vols. 


36  parts  by  weight  (say  grams)  of  water  into  which  78 
parts  by  weight  of  potassium  are  plunged  yield  112  parts 
by  weight  of  potassium  hydrate  and  2  parts  by  weight,  or 
2  parts  by  volume,  of  hydrogen. 

2H»0  +  2Na=     2NaH0     +H« 
2  (2+ 16)  +  2x23  =  2(23  +  1  +  16)  +2 


36 


+    46 


80 


+2 
2  vols. 


Exercises  on  the    Preparation  of  Hydrogen 
FROM  Water  and  Potassium  or  Sodium  {Solved). 

(29)  Required  i  gram  hydrogen.  What  weight  of  water  will 
be  decomposed  ? 

2  grams  H  yielded  by  36  grams  IPO 
I  gram    „      „        „  V      i>        f> 

18  grams. 

(30)  Upon  a  litre  of  distilled  water  a  number  of  small  pieces 
of  sodium  are  thrown,  weighing  in  all  2  kilc^rams.  What  weight 
of  hydrogen  is  evolved,  and  what  weight  of  water  or  of  metal  is 
left  at  the  end  of  the  experiment  ? 

I  litre  of  waters  looo  cc.  s  looo  grams. 
36  grams  H'O  need  46  grams  Na  and  evolve  2  grams  H 
I  gram       „    needs-ft    i»       n    u    evolves  A  i »     »» 

1000 grams      „  need  4^JLi???  „    „    evolve  ^^'f"" 

30  36 

I277{  grams  Na  are  required  and 

55t     i»      H    „  evolved. 
.'•  2000- 1277(  grams  Na  are  left. 
722!  grams  Na,  ggf  grams  left  H  evolved. 

(31)  As  result  of  throwing  potassium  on  water  2}  grams  hydro- 
gen are  evolved.    What  weight  of  potash  is  formed  ? 

2  grams  H  are  evolved  when  1 12  grams  KHO  are  formed. 
I  gram    „  is        „  „     H*       >f        m         » 

I  grams  „  are     „  „  ^ 


2X2 


{To  be  continued) 


140  grams. 


ANSWERS  TO  ARITHMETICAL  QUESTIONS 
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STANDARD  I. 

(0  2895 

(15)  92 

(2)  701 

(16)  3962 

(3)  181 

(17)  91 

(4)  ^9 

(18)8 

(5)  293 

(6)  195 

(19)  1738 

(20)  591 

(7)803 

(21)698 

(8)90 

(22)  3846 

(9)  483 

(23)  221 

(10)  2304 

(24)  106 

(II)  2699 

(25)  4265 

(12)  5698 

(26)  95 

(13)  4239 

(27)  357 

(14)  244 

STANDARD  IL 

A  1.  37^»72i 

F.  I.  2567 

2.  259,137 

2.  6789+7 

3.  191,852 

3.  4467  +  6 

B.  I.  29,384 

2.  10,266 

G.  I.  4,630+2 

3.  13,033 

2.  8,252+8 

C.  I.  511,101 

3.  3,105+6 

2.  434,148 

3.  628,271 

H.  I.  769+67 

D.  I.  1,387,020 

2.  550,817.000 

2.  733,266 

3.  29.577,924 

3.  7,120,036 

E.  I.  69,566,280 

I.   I.  515,612,600 

2.  47,577,690 

2.  197,102,950 

3,  108,831,400 

3.  581,454,720 
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zst  TitBai  B. 
and  Trrble. 


GRANDFATHER'S    CLOCK. 

it: 


T.  Cramptok. 
Ii — V 


I 
2. 


Bass. 


isi  Treble. 

3nd  Treble. 

Bass. 


.  it  (i)  stands  in  the  cor  •  ner   of  grand-fa-ther's  room.  From  the  ceil -ing  (a)  it  reach-es  the      floor;  (3) 
The    clock  nev-er  sleeps  and  its  hands  nev  -  er   rest,  (5)  As  they  slow- ly      go  mov-ing    a  •   round; 


Ksv  F.  Moderato,  mf 


(•:n_. 

\  -^ 


4 

r 


8 

n 
d 


n 
d 


n    8 

:n   :n 

f    :r    :8    n 

:-  :8.8 

1   :8    :n  |r    :8    :f 

n:- 

d    n 

:d  :d 

r    :t,    :t,    d 

:-  :d.d  d  :d    :d   It.   :t,    :t, 

d:- 

d    d 

:d  :d 

fi   :8i   :si    d 

:-   :n.n 

f  :n    :d    8|   :8|   :8| 

d:- 

-I- 


^^^ 


••Tick-tock!"  iT 
It     strikes    on 


keeps    say 

the    hours 


whole       day    long.  "Tick-  tockl" 
ding  I  (6)  ding !  ding !    Ding  !  ding  I 


no -thing 

whir -ring 


more, 
sound. 
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"Tick -lock!"  it     keeps  say  -   ing 
And  played  /fide  and    seek  (8)  till 


the 
the 


whole     day    long,  "Tick 
clock  struck  One  !     And 


tockl 
then 
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(i)  Point  to  the  comer  of  the  room.  {2)  Point  upwards.  (3)  Point  downwards.  (4)  Swing  the  right  hand  and  arm 
to  and'fro.  (s)  Move  fingers  slowly  round.  (6)  Strike  the  desk  with  the  right  hand.  (7)  Move  the  hands  upwards  and 
:ne  fingers  quickly.     (8)  Hold  both  hands  before  the  eyes,      (9)  Move  hands  downwards  with  fing^ers  moving  rapidly. 
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A    BOY    IS    A    BOY. 


:it  Tkbbut. 
andTxEBLE 


ymfimlfy  {put  vfru  rather  sUwer). 


For  Boys'  Schools. 


I. 

2. 

3* 


Bass. 


ist  Treble. 
and  Treble 
Bass. 


Re  -  mem-ber,  a    boy    is 
The   eye  that  so    oft  -  en 
Dis  •  or  •  der  may  wait  on 

3« 


a 
is 
the 


^  ^  T"  ^  ^  ^  ^  u  u  U 
boy»  not  a  man  1  Don't  frown  when  your  pa -tience  he 
kin  -  died  with  joy,  At  sor  -  row  will  melt  in  -  to 
fro  -  lie   and  fun.    And   qui  •  e  •  tude  fly    at     the 


tries; 
tears; 
noise; 


Rky  a.  Jtwaity  iindvem  rather  stewer). 
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li   :li   :1,  ill   :1,   :d 


r :-: 
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-I-: 

t,:-: 

•""i""* 

u      '  U      "J"      1^  '^      ^      "      u 

But   bear  with   his      fol  -  lies     as     well     as     you    can,    And  hope   he  will  learn    to  be  wise. 

For    ten  •  der    and  warm    is      ttw;    heart    of      a      boy,    Tho'  home«ly  the    coat   that  he  wears. 

But   giTe     not    the    man  -dates  from    ty  •  ran  •  ny's  throne,  But     go  -  vem  with  kind-  ness  the  boys. 
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BT  ARTHUR  NKWSHOUO,  H.D.   LONII., 

aV  MiiaBUt  md  Omtraly  Scha^ar,  PhftiHm  It  tAt  Oty 

Diiftmarjr, 

Chafter  X.— the  blood. 

Ik  coDsdering;  the  circulatory  system,  it  will  be  con- 
TOiient  to  study  first  the  blood  and  its  properties ;  then 
the  anatomy  of  the  heart  and  blood-vessels ;  and, 
Riially,  the  mechanism  of  the  circulation. 

The  blood  is  a  tissue  which  differs  from  other 
tissues  in  not  being  fixed  to  one  part  It  may  be 
compared  to  cartilage,  the  cartilage-cells  being  repre- 
sented by  the  blood-corpuscles,  while  the  matrix  of 
the  cartilage  has  become  fluid,  thus  allowing  free 
movement  of  the  corpuscles. 

When  blood  is  seen  directly  after  its  escape  from  the 
blood-vessels,  it  is  a  viscid  opaque  liquid,  varying  in 
colour  from  deep  purple  to  bright  scarlet,  and  having 
I  distinct  though  slight  odour,  which  varies  in  different 
animals.  It  gives  an  alkaline  reaction  to  litmus  paper, 
and  has  an  average  specific  gravity  in  man  of  1055 
(water  =  1000). 

The  quaittily  of  blood  is  difficult  to  estimate.  One 
of  the  most  reliable  methods  of  estimating  it  is  to  kill 
an  animal,  and  rapidly  empty  its  blood  vessels  by 
bleeding  it.  Next  wash  out  the  vessels  with  water, 
and  collect  and  mis  the  washings.  A  known  quantity 
of  blood  is  then  diluted  with  water  until  it  possesses 
■he  same  tint  as  a  measured  specimen  of  the  vrashinfts. 
From  this  the  total  amount  of  blood  in  all  the 
washings  can  easily  be  estimated.  Finally,  the  whole 
body  is  carefully  minced  up,  and  washed  free  from 
blood.  The  amount  of  blood  in  these  washings  is 
estimated  as  before.  This,  added  to  the  amount  cal- 
culated from  the  previous  washings,  and  to  the  amour  t 
of  escaped  blood,  gives  the  total  quantity  of  blood  in 
the  body,  which  is  generally  found  to  be  about  -^  of 
the  body  weight.  Even  in  this  method  slight  fallacies 
exist,  but  it  may  be  taken  as  approximately  cx>rrect 

Broadly,  the  distriiution  of  the  Mood  is  as  follows : — 

About  one-fouitb  in  the  heut,  lungi,  laige  uteriei  ind  vdnx, 

„  „  „       muscle*  of  the  tketelOD, 

„  „  „       other  oTguu, 

It  is  evident,  therefore,  that  the  most  important 
changes  tn  the  blood  must  occur  in  the  liver  and  the 
Duscles. 

If  a  drop  of  blood  be  examined  microscopically 
immediately  after  its  escape,  it  will  be  seen  to  consist 
of  two  parts — a  liguor  sangitinit  or  plasma,  and  eor- 
fiustlu.  When  a  quantity  of  blood  escapes  it  soon 
be^ns  to  readjust  its  constituents.  A  new  element 
which  did  not  exist  as  such  in  blood  is  produced 
[fibrin),  which  entangles  the  blood  corpuscles,  and 
thus  produces  the  iraaanientum  or  clot. 


.(liquor  t 


Liquid  blood  1  "'•'""  "°^°^      {El,, 

Icotpusclei J''"*- 

The  <orpKsda  of  the  blood  are  of  two  kinds,  com- 
monly known  as  red  and  white,  the  former  being  by 
far  the  most  numerous.  On  an  average  there  are 
from  400  to  500  red  to  one  white  corpuscle,  though 
the  proportion  varies  in  different  parts  of  the  body. 
In  the  splenic  vein,  the  proportion  is  about  70  to 
I.    At  different  parts  of  the  day  the  proportion  varies, 


the  number  of  white  corpuscles  being  incicaaed  by  a 
meaL 

The  whUe  corpus^  are  not  so  regularly  circular 
as  the  red.  When  seen  under  the  microscope, 
they  refract  the  light  owing  to  the  presence  of  a  nuclenis, 
which  is  rendered  much  more  evident  by  the  addition 
of  a  drop  of  acetic  acid  to  the  slide.    They  average 


isW  '^^^^ '"  diameter. 

TTiei 


leir  most  remarkable  property  is  that  of  a: 
different  shapes  when  watched  under  the  microscope 
in  blood  serum  which  is  kept  at  the  temperature  of 
the  body.  These  amceboid  movements  are  analogous 
to  the  movements  exhibited  by  the  amoeba,  to  which 
reference  has  been  previously  made. 

The  red  eorpuidn  are  somewhat  smaller  than  the 
white,  avenging  ^^  inch  in  diameter.  They  are 
circular  in  outline  when  flat,  but  slightly  biconcave 
when  seen  edgewise.  When  seen  directly  after  with- 
drawal from  the  body  they  appear  quite  homogeneous, 
showing  no  cell-wall  or  nucleus.  In  colour  they  are 
pale  yellow  when  seen  singly,  deep  red  when  seen 

They  possess  a  great  tendency  to  adhere  together 
into  rolls  or  columns  (rouleaux),  like  piles  of  coins, 


(0 


Fig.  ii,— B«d  CwpuHiM  much  in(Enlf<*iJ , 
iKmiihtiof  fibrin   duilnteDKUluTiin;  (>)  callieUd 
I ;  O)  (hawing  th>  biconciv*  i\n%.  (■}  fltt.  («)  idgaoli* 


and  then  these  piles  become  clustered  together  m 
inegular  masses.  This  aggregation  of  the  corpuscles 
increases  their  specific  gravity,  and  so  makes  them 
sink  mote  rapidly  in  blood  which  is  kept  in  a  basin. 

The  red  corpuscles  are  very  short-lived.  The 
slightest  evaporation  causes  them  to  shrivel,  assuming 
an  indented  or  crenated  edge.  Oxygen  gives  them  a 
sharper  outline  and  brighter  colour.  Carbonic  acid 
causes  them  to  swell  and  become  opaque  towards  the 
centre.  By  an  induced  electric  current  a  fibrillated 
appearance  is  produced.  When  a  solution  of  magenta 
is  added  to  blood,  the  magenta  becomes  deposited 
towards  the  centre  of  the  red  corpuscles,  which  is  pro- 
bably less  dense  than  their  exterior.  Boracic  acid 
causes  a  distinct  differentiation  of  the  substance  of  the 
corpuscle. 

Chemically  considered,  roo  parts  of  wet  red  cor- 
puscles consist  of  56"S  parts  of  water,  and  ^%-^  of 
solid  matter. 
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The  inorganic  material  in  the  solids  of  corpuscles 
amounts  to  less  than  i  per  cent  It  consists  chiefly  of 
potassium  chloride  and  phosphate. 

Of  the  organic  matter  of  the  corpuscles,  hoemoglobin 
forms  90*5  per  cent,  other  proteid  substances  87, 
there  being  only  minute  quantities  of  the  remaining 
substances,  lecithin  and  cholesteria 

Hxtnoglobin^  when  separated  from  the  other  con- 
stituents of  red  corpuscles,  is  readily  soluble  in  water 
and  in  serum.  This  being  so,  it  is  evident  that  there 
must  be  in  the  blood  some  intimate  combination 
between  the  stroma  and  the  hoemoglobin  of  the 
corpuscles,  which  prevents  the  latter  being  washed 
away.  In  preparing  hoemoglobin  it  is  necessary  to 
break  up  the  corpuscles,  by  the  addition  of  chloroform 
or  by  alternate  freezing  and  thawing.  An  aqueous 
solution  of  hoemoglobin  can  then  be  obtained 

Hoemoglobin  from  the  blood  of  the  rat,  horse,  dog, 
and  some  other  animals,  crystallises  readily  in  slender 
four-sided  prisms  The  crystals  from  the  guinea-pi^s 
blood  are  octahedral,  those  from  the  hedgehog  are  six- 
sided  plates ;  while  the  blood  of  the  ox,  sheep,  pig,  and 
man  crystallises  with  difficulty. 

The  most  important  property  of  hoemoglobin  is  its 
power^of  entering  into  a  loose  chemical  combination 
with  oxygen,  forming  oxy-kcsmoglobin.  This  change  is 
constantly  occurring  in  Uie  lungs,  where  the  reduced 
hoemoglobin  of  venous  blood  is  acted  upon  by  the 
oxygen  of  the  air  in  the  pulmonary  vesicles.  The  oxy- 
hoemoglobin  is  carried  to  the  various  tissues  of  the 
body,  -which  rob  it  of  its  oxygea 

When  a  dilute  solution  of  hoemoglobin  is  placed 
before  a  spectroscope,  it  absorbs  certain  rays  of  light 
in  a  characteristic  manner.  Two  marked  absorption 
bands  appear  between  the  solar  lines  D  and  E,  the  one 
towards  the  red  side  being  narrower  and  darker  than 
the  one  towards  the  blue  side,  which  shades  away 
more  gradually.  The  position  and  appearance  of 
thes^  bands  is  a  certain  test  for  oxy-hoemoglobin. 

The  oxygen  of  oxy-hoemoglobin  may  be  removed 
by  exhaustion  under  an  air-pump,  or  by  a  reducing 
agent,  such  as  ammonic  sulphide. 

The  reduced  hoemoglobin  differs  spectroscopically 
in  appearance  from  oxy-hoemoglobin.  The  two 
absorption  bands  have  disappeared  and  been  replaced 
by  a  single  much  broader  band,  intermediate  in 
position.  If  the  reduced  hoemoglobin  is  exposed  to 
air,  it  absorbs  oxygen  and  reassumes  the  spectrum  of 
oxy-hoemoglobin.  The  different  colour  of  venous  and 
arterial  blood  is  due  to  the  presence  of  a  smaller 
amount  of  oxy-hoemoglobin  in  the  former  than  the  latter. 

Hoemoglobin  combines  with  other  gases  as  well  as 
oxygen,  when  exposed  to  their  influence.  Thus  with 
carbonic  oxide  it  forms  a  more  stable  compound  than 
with  oxygen.  If  a  large  number  of  red  corpuscles 
form  this  compound  (as  occurs  in  poisoning  by  the 
fumes  of  burning  charcoal)  oxidation  changes  in  the 
tissues  are  prevented,  and  poisoning  rapidly  occurs. 

Although  capable  of  crystallisation,  hoemoglobin  is 
but  slightly  diffusible.  This  is  owing  to  its  consisting 
in  part  of  a  proteid  body  (globin),  which  is  associated 
with  a  coloured  body  (haematin).  The  proteid 
material  is  coagulated  by  heating  a  solution  of  hoemo- 
globin, haematin  being  liberated,  which  possesses  a 
well-marked  spectrum.  Haematin  is  a  dark  brown 
powder,  of  which  the  composition  is  probably  C32  Hg^ 
N4  Fe  O5.  By  the  action  of  strong  sulphuric  acid, 
it  is  deprived  of  its  iron,  and  is  no  longer  capable 


of  combining  loosely  with  oxygen.  The  iron  seems 
therefore  closely  associated  with  the  respiratory 
function  of  hoemoglobin. 

The  red  corpuscles  are  derived  from  white  cor- 
puscles, which  are  being  constantly  produced  by 
multiplication  from  the  leucocytes  of  lymphoid  tissue 
all  over  the  body.  There  can  be  little  doubt  that  the 
nucleus  of  the  white  corpuscle  breaks  up  and  disap- 
pears, its  protoplasm  being  converted  into  hoemoglobin 
and  stroma.  According  to  Wharton  Jones  and 
Huxley,  however,  the  nucleus  of  the  white  corpuscle 
becomes  the  red  corpuscle,  the  rest  of  it  disappearing. 

The  red  corpuscles  have  been  already  stated  to  te 
short-lived.  They  are  being  constantly  formed  from 
white  corpuscles,  in  the  spleen  and  elsewhere  ]  while 
at  the  same  time  other  red  corpuscles  become  broken 
down  and  disintegrated.  The  spleen  plays  an  active 
part  in  this  change  likewise.  The  ultimate  destination 
of  the  derivatives  of  hoemoglobin  is  somewhat  doubt- 
ful; but  it  seems  certain  that  hamatoidin  crystals, 
which  are  commonly  contained  in  old  blood-clots 
and  are  a  derivative  of  hoemoglobin,  are  identical  with 
the  bilirubin  of  bile.  It  seems  probable  that  the 
urinary  pigment  has  a  similar  origin,  though  the  con- 
nection has  not  been  traced. 

Proof  of  the  short-lived  character  of  the  red  blood 
corpuscles  is  furnished  by  their  varying  number  at 
different  parts  of  the  day,  and  by  the  fact  that  when 
the  blood  of  one  animal  is  injected  into  the  veins  of 
another,  the  foreign  corpuscles  soon  disappear. 

{To  he  continued^ 


ANSWERS  TO  ARITHMETICAL  QUESTIONS 
IN  'THE  SCHOL.\R'  FOR  AUGUST,  1884. 

STANDARD  III. 

A.  I.  9443  +  12.  3.  14,395 +  '48 

2.  15,504  +  36.  D.  I.  ;f256  I2S.  Id. 

3.  20,085  +  45.  2.  ;^244  9s.  7id. 

B.  1.  25,660+24.  3.  ;f  18,651  4s.  3jd. 
2*  5513+42.  £.  I.  Z49  los.  2^. 

3.  1424+29.  2.  ^64900$.  o|d. 

C.  I.  7508+7.  3.  £,^  I2S.  2id. 
2.  9012+49. 

STANDARD  IV. 

A.  I.  /57  17s-  9i<l-+49*        I>-  I-  ;C443  6s.  8d. 

2.  ;f305»309  17s.  34d'  2.  288a 

3.  1,000,000.  3.  £^  14s.  9id. 

B.  I.  n,644.  E.  I.  ;f 5,669, 579  los.  Id. 

2.  Z\  12s.  i^.  2.  jf  14  ^s.  9d. 

3.  ;^45i  4s.  i)d.  3.  200  times. 

C.  I.  ;fx96  13s.  8id.  +  i7.      F.  i.  392. 

2.  141,283.  2.  67,000  guineas. 

3.  897,120.  3.  ;^4i8.9id. 

STANDARD  V. 

A.  I.  ;f  36  3s.  64d.  D.  I.  VW- 

2.  ;f3090  7«.  6d.  2.  £3  is.  6d. 

3.  ;f6730  15s.  3.  25. 

B.  I.  i\\\,  E.  I.  iHi- 

2.  £\o  7s.  6d.  2.  £\\  4s.  5id. 

3-  ^^5809  4S.  4id.  3.  Z7096  13s.  4<1. 

C.  I.  ^24  5s.  9jd.  F.  I.  ;f  15  15$.  iijd. 

2.  ;^329  3s.  4d.  2.  ;f4i2.^  4s.  6d. 

3.  120  yds.  3.  £,\o 8s.  6jd. 

STANDARD  VI. 


A.  I.  f. 

2.  jf  24  1 8s.  4T»rd« 

3-  7I7. 

B.  I.  3s.  6d. 

2.  '  194642857!. 

3.  (a)  •021015. 

W  1250. 

C.  X.  16  men. 

2.  10  ozs.  10}  drs. 


3.  300  pages. 

D.  I.  •l4285^ 

2.  ;f8,273,28o. 

3.  63  ft. 

£.  I.  V^. 
2.  5s. 

3.   l^        IIS. 


liSd. 
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STANDARD  VII. 


A.  I.  (a)  2S.  2Jd. 

{b)  I  cwt.  7  lb. 

2.  24. 

3.  £tY^\  or  £1    i8s. 

ojd.  p.c. 

B.  I.  jf9i. 
2.  i|?. 

3-  '95  or  «. 


C.  I,  30^A. 

2.  IJ  OZS. 

3.  /593  15s. 

D.  I.  Dise.  £4  5s.  ii}§^. 

Pres.  Val.    £24$ 
145.  Ot\M* 

2.  ;f  16  I2S.  4H)<i* 

3.  900  p.c. 


ANSWERS    TO    ALGEBRA    QUESTIONS    IN 
THE  *  SCHOLAR*  FOR  AUGUST,  1884. 

EXERCISE   XXXIII. 

(i)±4 


(3) 
(4) 
(5) 
(6) 


±2 
*4 


(7)  ±5 

(8)  ±1 

(9)  ±5  _ 

(10)  ±VH 

(")  ±V3i 
(12)  ±c 


ANSWERS  TO 

June  28th,  1884. 

FIRST  YEAR. 
Papil  Teachen  at  end  %t  First  Tear. 

7?fcr)r«  hears  and  a  haifaUcwed, 
Arithmetic. 

MALES. 

I.  Simplify  iJ-T/i/J^ai 

3i  -gjof  t^3^ 
61  ot  ij  -f '55 

VxJ-iV 

40  230-15 

Ans. 


2.  What  decimal  of  15s.  7id.  is  equal  to  13s.  6d.  ? 

13s.  6d.   ^m^.3^     A«s. 
155.7^.        • 

3-  Write  down  in  order  of  magnitude  (the  greatest  first),  '6, 
*67,  *66^,  *6649,  "dds  ;  and  find  3ie  difference  between  '6  and 
^9  without  nsing  vulgar  fractions. 

•67,  '667,  '6,  *66s,  •6649.     Ans. 
'66666  +  -  '66490 =-00176.    Ans. 

4*  A  bankrupt's  assets  amounted  to  ;£'37^o,  and  his  creditors 
lost  fl  of  their  money ;  what  did  the  bankrupt's  debts  amount 
to? 

If  ~  H=  A  f^ac.  rep.  assets. 

£ 

A=375o 
A=*^» 

||,37Sox'6 

=:^20j000.    Ans. 

FEMALES. 

I.  Four  bells  toll  at  intervals  of  3,  7,  12,  and  14  seconds  re- 
spectively, and  begin  to  toll  at  the  same  instant ;  when  will  they 
next  toll  together  ? 

They  will  toll  together  in  as  many  sees,  as  are  represented  by 
the  L.C.M  of  3,  7,  12,  and  14. 

sees. 
L.C.M.  of  3,  7,  12,  14=84.     Ans. 


2.  What  will  it  cost  to  drain  18  miles  6  fur.  30  poles  at 
£i  19s,  Hid.  per  mile  ? 

£   s.   d. 

7  19  ii|  =Costof  I  mile. 
18 

18  miles. 
4  fur. 
2  fiir. 
20  poles. 
10  poles. 

18  m.  6  f.  30  p' 


4f.  =1  m. 


2f.=i  of  4f. 
20  p.={of  2  f. 
10  p.  =  i  of  20  p. 


"43  19    3     = 
3  19  "3  = 

I  19  "i  = 

o    9  irH= 

o    4  i'H= 
^150  14    2H= 


3.  Make  out  the  following  bill  and  properly  receipt  it : — 

13 J  yds.  ribbon  at  is.  4id.  per  yd. 
47  yds.  calico  at  8^.  per  yard. 

24  doz.  pair  gloves  at  2s.  od.  per  pair. 

5  table  cloths  at  a  guinea  and  half  each . 

25  reels  of  cotton  at  i^d.  per  reel. 

London,  June  28th,  1884. 
Mrs.  Jones, 

Bought  of  Brown  and  Robinson. 


13^  yds.  ribbon  at  is.  4id.  per  yd 

47  yds.  calico  at  8jtd.  per  yd.         

2^  doz.  pairs  of  gloves  at  2s.  8d.  per  pair  ... 

5  table  cloths  at  i|  guineas  each 

25  reels  cotton  at  lid.  per  reel 


£  s.    d. 
o  18    6} 


I  13 
4    o 

7  17 
o   j_ 


34 
o 

6 


;f  14  12     Si 


Received 
Same 


time 

J.  B.  for    Brown  and  Robinson. 


4.  What  must  be  added  to  the  sum  of  7A>  "2^,  4A,  4%,  and 
3  A  to  make  30  ? 

30-(7A  +  "A+4A  +  A  +  3A) 
=  30  -  265^  +  32+70+^7  +  84 


=  30-28,Vir 
ss  i|^.    Ans. 
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Grammar. 

MALES  AND  FEMALES. 

I.        'I  come,  I  come,  ye  have  called  me  long  ; 

I  come  o'er  the  mountains  vrith  light  and  song.' 

(a)  Say  how  many  sentences  there  are  in  these  two  lines  and 
distinguish  the  parts  of  each. 
(Jb)  Parse  all  the  words  in  the  passage. 

(a)  Four  sentences : 

(i)  and  (2)  I,  subject ;  come,  predicate. 

(3)  Ye,  sub,  ;  have  called,  pred,  ;  me,  0bj\  ;  long,  ext,  of 

pred, 

(4)  I,  sub,  ;  come,  pred,  ;  o'er  the  mountains  with  light 

and  song,  ext.  of  pred, 

\p)  l—i^T%.  pron.,  1st  pers.,  sing,  no.,  com.  gen.,  nom.  case 

to  come, 
come — verb,  irreg.  intrans.,  act.,  ind.,  pres.,  sing.,  1st  per., 

agreeing  with  its  nom.  /. 
The  second  and  third  /  come  are  parsed  in  the  same  way.      ' 
Ye — pers.  pron.,  2nd  pers.,  plur.,  com.  gen.,  nom.  to  have 

called, 
turve — aux.  verb  to  called^  indicating  perfect  tense. 
caUed — past  part,  of  the  verb  to  call. 

have  called — verb,  reg.  trans.,  act.,  ind.,  perf.  2nd.,  agree- 
ing ^*ith  its  nom.  ye. 
vie — pers.  pron.,  1st  pers.,  sing.,  com.,  obj.,  gov.  by  have 

called, 
long — adv.  of  time,  quaKfynng  have  called. 
der — prep.,  showing  th'e  relation  between  mountains  and 

come, 
the — distg.  adj.,  limiting  mountains, 
mountains — com.  noun,  plur.,  neut.,   3rd,  obj.,  gov.  by 

o'er, 
with — prep.,  showing  rel.  between  light  and  come, 
light — com.  noun,  neut.,  sing.,  3rd,  obj.  gov.  by  udth. 
and — cop.  conj.,  joining  the  sentences  *  I  come  with  light,* 

and  *  I  come  with  song.' 
smg — com.  noun,  neut.,  sing.,  3rd,  obj.,  gov.  by  with. 
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2.  Explain  the  meaning  and  use  of  the  teimination  en  in  each 
of  the  following  words,  and  give  other  words  illustrating  the 
same  formation : — 

Oxin,        Drunk^ii.        Earths//.         Hard/ii. 

Oxen — en  is  the  plural  termination  in  a  few  English  words. 

In  this  case  it  forms  the  plaral  of  ox.     Other  words  : 

child,  children ;  brother,  brethren. 
Drunken — en  is  the  af&x  which  forms  the  passive  participle 

of  several  irregular  verbs.     It  means  made.     Other 

words  :  speak,  spoke,  spoken  ;  choose,  chose,  chosen. 
Earthen — en  means  niade  of.     It  forms  an  adj.  from  a  noun. 

Other  exs. :  wood,  wooden  ;  gold,  golden. 
Harden — en  means  to  make.     It  forms  a  verb  from  an  adj. 

Other  words  :  soft,  soften ;  weak,  weaken. 

Geography. 

{Answer  either  Q.  i  ^  Q,  2,  not  both,^ 

I.  Draw  a  map  of  Australia,  inserting  the  lines  of  latitude  and 
longitude. 

r^2.  Show  from  the  hill  system  of  the  British  Isles  that  the  most 
beautiful  scenery  is  to  be  found  where  the  older  rocks  exist. 

The  most  beautiful  scenery  of  the  British  Isles  may  perhaps  be 
said  to  be  among  the  Western  Highlands  of  Scotland,  in  Cum- 
berland and  Westmoreland,  in  N.  Wales,  and  in  the  Western 
Highlands  of  Ireland.  These  hills  are  composed  principally  of 
granite,  felspar,  quartz,  mica,   and  hornblende,   which  geolo- 

fists  class  among  the  oldest  or  primary  rocks.  Usually  such 
ills  are  bleak  and  barren,  but  th^  action  of  snow,  wind,  water, 
and  sun  has  in  many  places  filled  the  valleys  or  the  sides  of  the 
hills  with  soil  which  is  capable  of  cultivation  or  fit  for  the  growth 
of  trees,  and  there  is  in  these  districts  a  combination  of  mountain, 
hill,  dale,  lake,  stream,  and  waterfall,  rendering  them  the  most 
beautiful  in  the  country. 

3.  Enumerate  the  chief  rivers  of  Scotland,  and  give  a  particu- 
lar description  of  the  course  of  one  of  them. 

The  principal  rivers  of  Scotland  are  the  Tweed,  Forth,  Tay, 
N.  and  S.  Esk,  Dee,  Don,  Spey,  Ness,  and  Shin,  running  into 
the  North  Sea,  the  Annan,  Nith,  Dee,  and  Esk  into  the  Solway 
Firth ;  the  Clyde,  Irvine,  and  Ayr,  into  the  Firth  of  Clyde. 

The  Clyde  is  one  of  the  most  important  rivers  of  Scotland.  It 
rises  in  the  Lowther  Hills  in  the  S.  of  Lanarkshire  and  flows  in 
a  north-westerly  direction  through  the  whole  of  that  county. 
Its  course  is  then  almost  due  W.,  and  by  a  wide  estuary  after  a 
course  of  ninety-eight  miles  it  empties  itself  into  the  Firth  of 
Clyde.  After  leaving  Lanark  it  separates  the  counties  of  Dum- 
barton and  Renfrew.  On  its  banics  are  Lanark  (noted  as  the 
centre  of  the  coal  and  iron  district  of  the  county,  and  near  which 
are  the  Falls  of  Clyde,  100  feet  in  height),  Glasgow  (the  largest 
town  of  Scotland),  and  Greenock  (noted  for  shipbuilding). 

4.  Give  a  brief  description  of  the  West  Coast  of  Ireland. 

The  W.  coast  of  Ireland  is  exposed  to  the  full  force  of  the 
Atlantic  waves  and  currents,  and  very  much  indented,  resembling 
in  a  remarkable  degree  the  coast  of  Norway.  Its  chief  openings 
are  Donegal,  Sligo  Killala,  Clew,  and  Galway  Bays,  the  mouth 
of  the  Shannon,  Dingle,  Kenmare,  and  Bantry  Bays,  besides 
manv  others.  There  are  numerous  islands  and  rocky  islets,  the 
chief  being  Aran,  Achil,  Clare,  South  Aran,  and  Valentia.  The 
coast  is  high  and  rocky,  in  many  places  reaching  from  1,000  to 
2,000  feet  The  indentations  form  good  harbK>urs,  which  are 
made  use  of  by  the  fishing  population  of  the  W.  coast. 

5.  Describe  the  position  of  Quebec,  Ottawa,  Halifax  (N.S.), 
and  give  a  brief  account  of  the  industries  of  Canada. 

^^^^is  situated  on  the  N.  bank  of  the  river  St.  Lawrence, 
about  340  miles  from  its  mouth.  It  is  in  the  province  of  Quebec, 
in  the  Dominion  of  Canada,  and  is  built  on  a  promontory  which 
stretches  into  the  river. 

Ottawa  is  at  the  junction  of  the  Rideau  Canal  with  the  river 
Ottawa,  and  about  1 10  miles  from  the  junction  of  the  latter  with 
the  St.  Lawrence. 

HalifaXy  Nova  Scotia,  is  on  the  S.E.  coast  of  that  province,  in 
lat.  44  N.  and  long.  64'  W.     It  has  an  extensive  harbour. 

Canada  is  a  comparatively  new  country.  Its  chief  industries 
are  connected  with  the  cultivation  of  the  soil.  It  produces  and 
exports  timber,  com,  hemp,  wheat,  and  flour.  Its  seas  in  the 
east  supply  us  with  large  quantities  of  fish,  including  cod,  salmon, 
and  lobster.  Mines  of  coal,  iron,  copper,  and  lead  are  wrought 
in  the  eastern  part  of  the  Dominion,  and  gold  is  found  in 
Colambia. 


History. 

1.  What  is  known  about  the  institutions  and  employments  of 
the  ancient  Britons? 

The  Britons  were  under  monarchical  government,  being 
divided  into  distinct  tribes,  some  of  which  were  known  to  the 
Romans  as  Cantii,  Trinobantes.  Iceni,  and  Bibrod.  Thdr 
religion  was  Druidism,  and  consisted  in  worshipping  a  plurality 
of  gods,  the  veneration  of  the  oak  and  mistletoe,  and  human 
sacrifices.  Charity  towards  man  and  fortitude  in  suffering  were 
inculcated.  Bards  sang  the  praises  of  their  princes,  and  accom- 
panied their  songs  with  music  on  an  instrument  called  the 
Chrotta.  The  people  in  the  south  cultivated  their  land  and 
exported  some  of  their  produce.  Mines  of  copper  and  tin  were 
also  worked.  The  people  of  the  north  were  shepherds  and 
herdsmen.  They  were  all  trained  to  bear  arms,  which  consisted 
of  javelin,  shield,  and  sword.  Their  war-chariots  were  low  and 
easily  mounted.  They  had  no  fortified  towns,  bat  surrounded 
their  villages  with  a  stockade  and  moat. 

2.  What  made  it  necessary  for  Alfred  the  Great  to  establish  a 
fleet? 

The  incursions  of  the  Danes  were  so  sudden,  their  training  so 
warlike,  and  their  boldness  so  great,  that  Alfred  saw  clearly  if 
they  were  to  be  met  they  must  be  attacked  not  after,  but  before 
they  reached  the  shores  of  this  country.  To  guard,  therefore, 
against  future  incursions  of  the  Norsemen,  Alfred  tried  to  revive 
the  old  seafaring  spirit  of  his  countrymen,  building  ships  which 
should  be  able  to  encounter  the  attacks  of  those  of  the  Vikings 
of  the  north,  and  prevent  the  devastation  of  his  land  in  the 
future. 

3.  When  and  how  did  England  first  fall  under  the  role  of 
foreign  kings  ? 

The  name  England  was  not  given  to  this  country  till  the  reign 
of  Egbert  or  Athelstane.  The  first  foreign  kings  who  reigned 
over  this  country  were  therefore  Sweyn  and  Canute,  Kings  of 
Norway,  Denmark,  and  Sweden.  Ethelred  the  Unready,  instead 
of  meeting  the  Danes  as  his  predecessors  had  done,  endeavoured 
to  buy  off  their  hostility  with  money,  and  levied  Danegeld  for  that 
purpose.  It  succeeded  for  a  time,  but  incursions  became  more 
frequent,  and  Sweyn,  in  1013,  made  himself  master  of  the 
country,  and  reigned  for  twelve  months.  He  was  succeeded  by 
his  son  Canute. 

Composition. 

Write  from  memory  the  substance  of  the  passage  read  to  yoo 
by  the  Inspector. 

It  is  in  the  Silver  Spring  region  of  Florida  that  the  alligator 
flourishes,  coming  out  to  sun  himself  at  midday  on  the  logs  and 
warm  banks  at  the  edge  of  the  river.  The  alligator  is  a  coward, 
rarely  attacking  even  the  smallest  child  unless  the  retreat  to 
water  in  which  to  hide  himself  is  cut  off.  These  reptiles  arc 
hatched  from  eggs,  which  the  female  deposits  in  large  numbers 
during  the  spring  in  muddy  places,  where  she  digs  out  a  spadocs 
cavity,  fills  it  with  several  hundred  eggs,  and,  thickly  covering 
them  wiUi  mud,  leaves  nature  to  do  the  rest.  After  a  long  in- 
cubation the  little  fellows  come  out,  and  make  a  straight  cut  for 
the  nearest  water.  The  big  alligators  who  happen  to  be  near 
make  many  a  toothsome  breakfast  on  the  newly-born  little  ones. 

Needlework. 

FEMALES. 

One  hour  will  be  allowed  for  this  exercise  in  the  etftemoon. 

Music. 
A  quarter  of  an  hour  allewedfor  this  pe^. 

(N.B. — Pupil  Teachers  may  answer  the  questions  in  either 
the  Staif  Notation  or  the  Tonic  Sol-fa,  but  not  both.  The 
questions  in  the  Tonic  Sol-fa  Notation  will  be  found  at  the  end.) 

I.  Re-write  the  following  an  octave  lowcr  on  the  bass  clef, 
doubling  the  value  of  every  note  : — 


I. 
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3.  Add  proper  time-signatures  to  the  following : — 
(I)  (2)  (3) 


^£s^^^ 


3.  Write  below  each  of  the  following  intervals  its  name  (major 
fourth,  &c)  : — 


3-      (I) 


(2) 


i 


I 


(4) 


Major  or 


:^ 


1 


Minor  2nd.        perfea  4th.         Major  6th.        Mbor  3rd. 

TONIC  SOL-FA  NOTATION. 

I.  Write  (i)  the  signs  for  three-pulse  measure;  and  (2)  the 
s'gns  for  four-pulse  measure. 


I.    (I) 


(2) 


I 


1.  Write  the  names  of  the  following  intervals : — (i)  me  Xofah  ; 
{2)  sok  to  dch* ;  (3)  soh  to  me^  ;  (4)  pne  to  soh, 

2.  (i)  Minor  2nd;  (2)  Major  or  Perfect  4th;  (3)  Major  6th; 
(41  Minor  3rd. 

3.  Write  the  following  an  octave  lower,  and  state  what  is 
meant  by  the  direction  *'  Key  F  "  :— 

B    n    f     1     8    d'    r     f     1     t    d' 

3-       S|    n,    f|    li    8,    d    r,    f,    li    ti    d 

By  "  Key  F  "  is  meant  that  the  sound  F — the  fourth  note  of 
the  scale  of  C — is  to  be  called  do/i,  and  is  to  be  the  tonic  of  the 
Dew  scale. 


SECOND    YEAR 
PapU  Teachers  at  end  of  Second  Tear. 

FIRST  PAPER. 

Tlkree  hours  and  a  half  allowed. 

Euclid. 

MALES. 

[All  generally  understood  abbreviations  for  words  may  be  used.] 

1.  The  angles  at  the  base  of  an  isosceles  triangle  are  equal  to 
each  other  ;  and  if  the  equal  sides  be  produced,  the  angles  on 
(he  other  side  of  the  base  shall  be  equal. 

Euclid,  Book  I.,  Prop.  $. 

2.  If  two  straight  lines  cut  one  another,  the  vertical  or  oppo- 
site angles  shall  be  equal. 

Euclid,  Book  I.,  Prop.  15. 

3.  If  a  right-angled  triangle  have  one  of  the  acute  angles 
double  of  the  other,  the  hypotenuse  shall  be  double  of  the  side 
opposite  to  the  smallest  angle. 


Let  AC B  be  a  right-angled  triangle,  having  the  acute  Z  at  B 
doaVjle  the  acute  z  at  A. 
Then  the  side  AB  is  double  the  side  BC. 


At  the  point  C  make  the  i  ACD=  i  CAD. 

.-.  (I.  6)  AD = DC. 

But  ACD  is  a  right  i  (Hyp.)   .'.    CBA,  BAC  =  one  rights 
(I.  32).     And  ABC  is  double  BAC,  and  is  i  right  £  , .'.  DCB  is 
fright  Zand  =  DBC.     And  (by  I.  32)   BDC   also=}   right  z  , 
and  the  A  DBC  is  equilateral,  .-.  DB  =  DC  or  BC.     But  DA 
also = DC,  iVBC. 

•.•.  BD,  DA  are  each=BC,  i.e,  BA  isdouble  BC. 

Arithmetic, 

FEMALES. 

1.  Find  the  value  of  J  of  a  guinea  +  ij  of  a  crown  -H  J  of 
7s.  6d.  -  I  of  2d. 

s.  d. 

Igui.  =  Jx  V-  =  Vs    =  o  15  9 

If  cr.     sr  JjL  X I  =  Vs.  =0    6  loj 

4  of  7s  6d.  =  J  X  Y  =  lis.     =0    4  6 

£1     7     li 
J  of  2d.  =  Jd.  =  1 1 

;f  I     7    o  Ans. 

2.  What  weight  is  the  same  fraction  of  15  cwt.  2  qrs    13  lbs. 
that  / 1  IIS.  i^.  is  of';£'3  los.  i^d.  ? 

£1   iis^jo^,  =  31IS.  -,  2 «B  -    s 
£Z  los.     i^d.       7ois.       ^"       " 
y\  of  15  cwt.  2  qrs.  13  lbs. 

s=  r\  of  1749  lbs. 

=  795  lbs,  or  7  cwt.  1 1  lbs.    Ans. 

3.  By  how  much  does  3^  +  9l  -  5i  fall  short  of  8 A  of  2^^  ? 

(8Aof2A)  -  (3l+9f-5i) 
=  (Wx«)-   (7l?^-tl?lz^^) 

=-w*  -  7m 

=  i9lH-7i« 
--1394185  -  3'3'2 
95760 

4.  Convert  -^  into  a  decimal. 

5f 

ii^  -^  5» 

=  '1875.     Ans. 
Grammar. 

MALES  AND  FEMALES. 

1.  Analyse  these  lines,  showing  how  many  separate  sentences 
they  contain,  and  how  each  sentence  is  related  to  the  other. 

'  The  rainbow  comes  and  goesy 
And  lovely  is  the  rose  ; 
The  moon  doth  with  delight 
Look  round  her  when  the  neavens  are  bare.' 

2.  Parse  the  words  printed  in  italics. 
I ,  ANALYSIS. 


Sentence. 

Kind  of 
Sent. 

Connec- 
tive. 

Subject. 

Pf«d. 

Object. 

Exten- 
si(». 

(i) 

The         rainbow     Princ. 
comes                    Sent. 

The 
rainbow 

comes 

(2) 

and  goes, 
<3) 

P.S.  CO- 

ord.  with 

(0 

and 

[it] 

goes 

And  lovely  is  the   P.S.  co- 
rose  :                   ord.  with 

(1) 
(4) 

and 

1 

1  the  rose 

is  lovely 

The  moon    doth     Princ. 
with      delight  1      8eot. 
l«K)k  round  ncr| 

the 

moon 

doth 
look 

round 

her 

(.place) 

(5) 

When  the  heav- 

ens  are  bare. 

\dv.  sent. 
to  (4) 

when 

the 
heavens 

1 
are  bare 

with 
delight 

ner) 

1 
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2.  PARSING. 

Goes — irree.  int.  verb,  act.,   ind.,  pres.,  sing.,  3rd,  agreeing 

with  If  understood. 
lovely — adj.  of  quality,  qual.  rose, 
is — irrcg.  mtrans.  verb,  act.,  ind.,  pres.,  3rd,  sing.,  agreeing 

with  rose, 
doth — aux.  verb  to  look,  indicating  pres.  tense. 
look — reg.  intrans.  verb,  inf.,  pres.,  gov.  by  doth, 
doth  looS^reg.  intrans.  verb,   act.,   ind.,   pres.,  sing.,  3rd, 

agreeing  with  rose, 
routu^prep.f  showing  the  relation  between  her  and  doth 

look, 
her — per.  pro.,  fem.,  sing.,  3rd,  obj.,  gov.  by  round, 
when — advl.  conj«,  joining  the  two  sents. — *  The  moon  doth 

look'  and  '  The  heavens  are  bare.' 

3.  Make  sentences  in  which  the  predicate  shall  consist : — 

(i)  Of  the  verb  to  be  and  a  noun. 

(2)  Of  the  verb  to  be  and  an  adjective. 

(3)  Of  the  verb  to  be  and  a  participle. 

(4)  Of  the  verb  to  be  and  a  phrase. 

(i)  My  fether  was  a  farmer, 

(2)  Salt  is  good. 

(3)  Summer  is  departing. 

(4)  He  is  of  the  greatest  use  to  me. 

4.  What  is  the  difference  in  meaning  between  the  syllable  im 
at  the  beginning  of  an  adjective,  and  the  same  syllable  at  the 
beginning  of  a  verb  ?  Compare  1  wproper  and  /wpose  ;  and  give 
Other  examples. 

Im  before  an  adjective  means  not;  when  used  wittf  a  verb 
it  means  i »,  into^  or  upon^  or  to  make. 

Improper  mesj\s  not  proper. 

Impose  means  to  put  upon,  or  to  place  upon. 

Other  examples  :  With  adj.,  impracticable,  imprudent,  im- 
provident, immature,  impartial,  impenitent,  impossible. 

With  verb :  impair,  improve,  immerge,  immerse,  immigrate, 
imbrue. 

Geography. 
(Annver  either  Q.  2  or  Q,  3,  not  both.) 

1.  Define  latitude  ;  name  some  of  the  towns  in  Europe  in  the 
same  latitude  with  London,  and  compare  the  longitude  and 
latitude  of  Edinburgh  and  Liverpool. 

Latitude  is  distance  north  or  south  from  the  equator.  Places 
north  of  the  equator  are  said  to  be  in  N.  lat. ;  places  south  of 
the  equator  in  S.  lat. 

Rotterdam,  Berlin  (nearly),  Warsaw,  Brest. 

Edinburgh  is  in  a  highei  latitude  than  Liverpool,  being  in  5^" 
57'  N.  lat.,  while  Liverpool  is  in  53*  25'.  They  are  nearly 
m  the  same  long.,  Edinburgh  being  3''  12',  and  Liverpool 
2"  59'  W.  long. 

2.  Draw  a  map  of  Hindostan. 

3.  Enumerate  the  principal  British  possessions  which  lie 
within  the  tropics,  and  their  chief  productions. 

The  chief  British  possessions  in  the  tropics  are  : — 

5.  India,  including  Ceylon,  producing  cotton,  coffee,  opium, 
indigo,  sugar,  jute,  pepper,  spices,  oils,  pearls,  woods,  and 
fruits, 

IVcstem  Africa,  producing  palm  oil,  gold  dust,  ivory,  teak, 
ground-nuts,  gum,  and  beeswax. 

West  Indies,  producing  sugar,  coffee,  cocoa,  cotton,  indigo, 
arrowJTOot,  ginger,  dyewoods,  fruits,  and  maize. 

And  Queensland,  producing  sugar,  cotton,  fruits,  wool,  and 
hides. 

4.  Describe  the  positions  of  Cadiz,  Hamburgh,  Antwerp, 
Odessa,  Athens,  and  Vienna. 

Cadiz,  on  the  isle  of  Leon,  in  the  extreme  S.W.  of  Spain,  a 
few  miles   N.   of    Cape   Trafalgar.     36'   30'    N.   lat.,    6"    18' 

W.  long. 
Hamburgh,  about  70  miles  from  the  mouth  of  the  river  Elbe, 

53**  30'  N.  lat.  10"  E.  long. 

Antiverp,  on  the  Schelde,  in  the  N.  of  Belgium,  situated  in  lat. 
Sr  30'  N.,  and  long.  4"  30'  E. 

Odessa,  on  the  Black  Sea,  in  the  S.  of  Russia,  between  the 
mouths  of  the  Dnitper  and  the  Dniester,  47°  N.  lat.,  and  52"  . 
E.  U^ng. 


Athens,  on  the  Gulf  of  Egina,  in  the  S.  of  Greece,  about  38* 
N.  lat.  and  23*  50'  E.  long. 

Vionna,  in  Lower  Austria,  on  the  River  Danube,  id*'  50' 
£.  long.,  and  46°  50'  N.  lat. 

5.  Describe  in  words  the  courses  of  the  Ganges  and  the  Indus. 

The  Ganges  rises  on  the  northern  side  of  the  Hiaialaya 
mountains  in  a  large  cave.  Its  course  is  southward,  through 
transverse  valleys  in  the  chain  for  200  miles,  having  in  that 
distance  made  a  descent  of  nearly  10,000  feet.  As  it  enters  the 
plain  of  India  at  Hurdwar  it  is  only  some  f  ,000  feet  above 
the  level  of  the  sea.  Its  course  is  now  S.£.  to  Allahabad 
(500  m.),  then  E.  for  500  miles.  At  the  Rajmadal  Hills  it  turns 
S.,  and  enters  the  sea  by  many  mouths,  forming  a  large  low 
delta,  after  a  total  course  of  1,500  miles.  It  receives  the  Jumna 
at  AUahabad,  and  the  Sone,  which  rises  in  the  Vindhya  hills, 
on  its  right  bank,  and  on  its  left  bank  the  Goomtee,  Gogra,  and 
Gunduck. 

The  Indus  al$o  rises  in  the  Himalayas  at  a  greater  height  fhao 
the  Ganges.  After  a  course  of  900  miles  in  a  S.W.  direction,  it 
reaches  the  plain  of  India,  and  then  flows  S.  for  900  miles 
more.  It  receives  the  Cabul  river  from  Afghanistan  on  the 
right,  and  the  Chenab,  with  Ravee,  Jhelum,  and  Sutlej  on  the 
left.  These  five  streams  drain  the  district,  called  from  them  the 
Punjaub. 

SECOND  PAPER. 

Two  hours  avid  a  half  allowed. 

Needlework. 

FEMALES. 

The  needlework  specimens  will  be  collected  by  the  Inspector 
at  the  expiration  of  one  hour  after  the  distribution  of  the  examin- 
ation paper. 

Arithmetic 

MALES. 

1.  Find  the  simple  interest  on  £JSP  *2s.  6d.  from  March  loth 
to  August  3rd  at  4^  per  cent,  per  annum. 

From  March  loth  to  August  3rd  is  146  days. 

ia  M  £j  ij 

100  :  750I  ::  4i  :  X  Int. 
365  :  146 

^£iZ  IPs.  27d.  Ans. 

2.  Find  the  average  in  the  form  of  a  decimal  of  "6,  '67, "659,  'i* 
and  o;  and  find  the  diflerence  between  this  average  and  the 
greatest  of  the  given  quantities. 

( -66666  + -67  +  659  +  •  I  +  o) -r  5. 
=  •41013.   Ans. 

Diff.  between  greatest  and  average 
=  •67 -•41913 
=  •25086.  Ans. 

3.  If  I  invest  money  in  4}  uer  cent,  railway  debentures  at  I34{f 
what  interest  per  cent,  shall  I  get,  the  broker's  charge  being 
2s.  6d.  for  each  £iOQ  of  debentures  bought  ? 

Price  paid=  1345+^=135. 
Int.  on  135  =  4^ 


ff 


i=ii 


»3S 


tf 


135 

=  3^-  Ans. 

4.  A  dealer  by  selling  a  horse  for  £'i  more  than  he  paid  for  it, 
gained  6i  per  cent. ;  what  did  he  pay  for  the  horse  ? 

£ 

Principal  to  gain  £Gi  =  loo 

100 


it 


It 


>> 


If 


I   = 


6i 

y,  _ioox3 

=;^48.  Ak 
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History. 

MALES  AND  FEMALES. 

L  The  eldest  sons  of  WilUam  I.,  Henry  I.,  Stephen,  Henry 
II.,  Edward  ML,  Heniy  VI.,  and  Richard  HI.  did  not  come  to 
the  English  throne ;  tell  briefly  the  fate  of  those  princes. 

The  eldest  son  of  William  I.  was  Robert.  He  became  Duke 
of  Normandy,  joined  Ae  Crusades,  was  taken  prisoner  by  his 
brother  Henry,  and  after  an  imprisonment  of  twenty-seven  years 
died,  blind,  in  Cardiff  Castle. 

Henry  Ts.  son  William  was  drowned  while  crossing  the 
Channel  from  France  to  England,  in  1 1 20. 

Stephen's  son  Eustace  on  being  excluded  by  treaty  from  the 
throne  raised  a  rebellion  near  St.  Edmundsbury,  at  which  place 
he  died  in  a  frenzy  when  sitting  down  to  a  banquet. 

The  eldest  son  of  Henry  II.  died  In  I156,  two  years  after  his 
father  ascended  the  throne. 

The  Black  Prince,  eldest  son  of  Edward  III.,  after  taking  part 
in  the  wars  with  France,  joined  Pedro  the  Cruel,  but  returned 
frfm  Spain  disabled  by  sickness,  and  died  in  1376. 

E<Iward,  the  son  of  Henry  VI.,  was  stabbed  by  the  Dukes  of 
Clarence  and  Gloucester  at  Tewkesbury,  because  he  asserted  his 
right  to  the  throne  of  his  fkther. 

Richard  III.'s  eldest  and  only  son  died  in  1484. 

3.  What  was  Edward  III.^s  claim  to  the  throne  of  France? 
Vt'hat  resulted  from  the  attempts  to  establish  that  claim  ? 

Edward  III.'s  daim.to  the  throne  of  France  was  founded  on  hit 
<lescent  firotn  Pfaifip  HI.;  from  whom  also  the  rei^ng  king 
claimed  his  descent.  Edward's  claim  was  through  his  mother, 
*.'a.ighter  of  Philip  IV.  The  Salic  law,  however,  precluded 
females  from  reigning,  an<l  as  Philip  VI.  was  the  nephew  of 
Philip  IV.,  through  hS  brother  Charles  of  Valois,  Edward's  claim 
vas  untenable. 

From  Edward's  attempts  to  establish  his  claini  came  the  wars 
Aiih  France  for  neax]y  a  century,  but  in  his  reign  alone  there 
f!at  the  battles  of  Crecy  and  Poictiers,  the  siege  of  Calais,  and 
the  defeat  and  capture  of  the  Fiench  king,  ending  in  the  peace 
ofBretigiri,  in  ly^. 

3.  What  occasioned  the  Wars  of  the  Roses,  and  how  did  they 

tnd  ? 

The  Wars  of  the  Roses  were  occasioned  by  the  rival  claims  of 
the  Houses  of  Lancaster  and  ToHt  to  the  throne  of  England. 
On  the  deposition  of  Richard  II.,  erandson  of  Edward  III.,  the 
crown  went  to  the  descendants  of  John  of  Gaunt,  Ehike  of  Lan- 
caster, Edward's  fourth  son,  passing  over  the  claims  of  the 
descendants  ofUotiel,  the  third  son.  Henry  VI. 's  incapacity 
opened  the  vray  for  a  revival  of  the  daims  <3i  thesfc  descendants, 
cow  merged  hi  the  family  of  Vbrk,  and  the  prosecution  of  these 
claims  ciused  the  Wars  of  the  Roses.  They  ended  when  Henry 
\T1.  was  crowned  on  the  battle-field.  His  marriage  with  Eliza- 
beth, the  heiress  of  the  house  of  York,  still  further  strengthened 
his  title. 


Teaching. 

What  is  m^ant  by  proving  the  answer  to  a  sum  ?  Give  the 
rule  for  proving  in  subtraction,  and  show  how  you  would  explain 
and  illustrate  it  to  a  class. 

By  proving  the  answer  to  a  sum  is  meant  the  arrival  at  the 
^ame  result  by  another  method,  or  if  the  process  be  reversed  the 
obtaining  of  the  numbers  with  which  we  started. 

To  prove  a  subtraction  sum  add  the  less  number  to  the  re- 
mainder ;  if  this  sum  equals  the  larger  number,  then  the  subtrac- 
tion  will  iMive  been  performed  correctly. 

Example  :  Take  64  from  81. 

Perform  the  subtraction  on  the  blackboard,  and  the  remainder 
will  be  17.  Mow  17  is  the  number  by  which  81  exceeds,  or  is 
larger  than  64.  Therefore,  64  and  17  together  should  equal  81 
if  the  subtraction  has  been  done  correctly.  Add  them  together, 
and  the  result  is  81.     The  subtraction  is,  therefore,  correct. 


Mu8ic. 

A  guarttr  of  an  hour  allowed  for  this  paper, 

(N.B. — Pupil  Teachers  may  answer  the  questions  in  either 
the  Staff  Notation  or  the  Tonic  Sol-fa,  but  not  hoik.  The 
questions  in  the  Tonic  Sol-fa  Notation  will  be  found  at  the  end.) 


I.  Write  the  ket-signatures  of  each  of  the  following  major 
keys :— (I)  of  A  ;  (i)  of  D  ;  (3)  of  Efe. 


I. 


(I) 


(2) 


(3) 
it 


2.  'Write  below  each  of  the  following  intervals  its  name  (major 
second,  &c.) : — 

2. 


(3) 


(4) 


I 


Muor 


I 


I 


Major  or  i  ntone  or  Muor  or  Xfaior  wd 

Perfect  5th.    Augmented  4th.  Diminished  5th.   "■^''^  3™ 

3.  Add  proper  time-signatures  to  each  of  the  following : — 

(t)  (2)  (3) 

0^ 1 K 


-^ ! — 4  ■  .4   ■    -4-j Z. 


(*) 


^=^^^Em 


TONIC  SOL-FA  NOTATION. 

I.  Write  the  names  uf  the  following  intervals : — (l)  lahx  toiiM ; 

{i)/ah  to  te ;  (3)  te^  to////  ;  {4)  Jc/i  to  me, 

1.  (i)  Perfect  5tb  ;  (t)  Pluperfect  4th  or  Tritotte;  (3)  Bflnor 
or  Imperfect  5th  ;  (4)  Major  3rd. 

2.  Which  tones  of  the  scale  have  the  strongest  leaning   te- 
dency  ? 

«.  fhk,  te,  and  ray, 

3.  Write  (I)  a  three- pulse  measure  ;  (2)  a  four-pulse  measure  * 
and  (3)  a  six -pulse  measure. 

3.  (I  I    ;    :    II   (2)i    :    I    :    II   (3)|    :    :    I    :    :    I 


THIRD  YEAR. 
Popfl  Ttaelim  at  md  of  TbM  Tmt. 

FIRST  PAPER. 

T^ree  hours  and  a  half  allowed, 

Euclid. 

>tALES. 

[All  generally  understood  abbreviations  for  words  may  be  used.] 
Answer  two  QuesHons,  tstdrndingNo.  3^  Vf^  <«m* 

1.  The  straight  lines  which  join  the  extremities  of  two  equal 
and  parallel  straight  lines  towards  the  ^me  parts  are  also  them- 
selves equal  and  parallel. 

Euclid,  Book  I.,  Prop.  33. 

2.  If  the  square  described  upon  one  of  the  sides  of  a  triangle 
be  equal  to  the  squares  described  upon  the  other  tiAro  sides  of  it, 
the  angle  contained  by  these  two  sides  is  a  right  angle. 

Eucfid,  Book  I.,  Prop.  4S. 

3.  In  the  base  of  a  triangle  find  a  point  from  which  lines 
drawn  to  each  side  of  the  tnangle,  parallel  to  the  other  side, 
shall  be  equal. 


Let  ABC  be  a  A .  It  is  required  to  And  a  point  in  base  BC, 
from  which  if  lines  be  drawn  parallel  to  the  opposite  sides  they 
shall  be  equal  to  one  another. 
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Bisect  I  BAG  by  straight  line  AD,  meeting  BC  in  D.  From 
D  draw  DF,DE  parallel  to  AB,AC  respectively.    Join  EF. 

Then  DF=sDE. 

V  AF  is  parallel  to  ED  and  AD  meets  them.  zFAD  = 
I  EDA.  V  EA  is  parallel  to  FD  and  AD  meets  them,  L  EAD= 
ZADF. 

But  L  EAD=  I  FAD  (Const.)  /.  Each  of  the  four  z  's=one 
another.  .-.  (I.  6)  EA=EI)  and  AF=FD.  And  •.•  AE  is 
parallel  to  DF  and  AFto  ED.  .'.  AEDF  is  a  parallelogram, 
andAE=DF.    But  AE  =  ED.     .-.  ED  =  DF. 

\\1ierefore  D  is  the  point  required. 

Q.  E.  F. 

Algebra. 
{AfiSTver  two  Questicnst  including  Question  2,  if  you  can,) 

1.  Dividend  is  6a3-7fl«^+8tf^-9<J3.  the  quotient  is  241 -5^, 
and  there  is  a  remainder  2^  (9a +  8^).     Find  the  divisor. 

2/^(9«+8^)= i8fl^^+i6/>3 

2fl  -  5^\  6tf^  -  'jd'b  -  loa^  -  25/^3  /la'  +  Aad  +  C^^*. 


( 


8tf«iJ  -  ictf^ 

loab^  -  25^ 

^  2.  Let  A  and  B  represent  two  expressions,  arranged  accord- 
ing to  descending  (or  ascending)  powers  of  some  crmmon  letter, 
and  let  B  be  of  not  higher  dimensions  than  A.  Divide  Aby  B  ; 
let  ^  be  the  quotient,  and  C  the  remainder.  Divide  B  by  C  ; 
let  ^  be  the  quotient,  and  let  there  be  no  remainder.  Prove 
that  C  is  the  greatest  common  measure  of  A  and  B. 

Find  the  G.C.M.  of  iim^x -  gh'x  -  2Saw'' -{■  iian""  and  ow'^jr- 
12if«;r-  2iaw^  +  28a»^ 

B) A(/  In  this  ex.  A = B/  +  C 

B/  andB=C^    ' 

;  ^)^f  Because  B=Ci^,  C  measures  B 

^  also  measures  any   power  of  B, 

measures  Bp.  And  it  measures  itfelf 
.-.It  wiU  measure  B/  +  C.  But  B^  +  C=A.  .-.  C  measures  A. 
Now  every  common  measure  of  A  and  B  will  measure  A  -  Bp, 
that  is,  C.  .-.  Every  common  measure  of  A  and  B  is  a  common 
measure  of  B  and  C.  But  C  is  the  greatest  common  measure  of 
B  and  C,  for  no  higher  expression  than  C  can  measure  C.  .*.  C 
b  the  highest  expression  that  will  measure  A  and  B,  that  is,  their 
greatest  common  measure. 

I2ff^x  -  9««x  -  2Sam^  +  2ian^ 
= ^4'»'  -  3«')  -  7«(4^''  -  311') 

=(3*-7fl)(4»»*-3«') 
And  9«»x  -  i2«*jr  -  2iam^  +  2&wf» 

= S«<3«'  -  4»^)  -  7«(3»'  -  4'»') 
^J=(^"7«)(3w»-4i|i) 
The  G.C.M.  of 

(3^  -  7a)  (4^i»  -  3n^)  ard  (3jr  -  ja)  (3^^  -  4^*) 
s  ijT  -  7a.    Ans. 


3.  Solve  the  equations  : — 


It 

it 


4" 


5  *  3 

(2)5-^+'--«=-2. 
26 -x    b-x 

(I)     --  +4j=jr-l- 

4         5 


X-2 


l5jr-l2jr-l20  +  28s  =  6ojr-6o-20jr  +  40-37jr=  -185 

x=$,  Ans. 


20 -X       0  -X 


ix-2a){b-x)-^(x-a)[2b'-x)zz^2[2b-x){b-x) 

bx^2ab-x^-k'2ax-\-2dx-2ab''X'  +  ax=  -  4^*  +  6^jr  -  2jr' 

3^x-2j:*-4'»^  +  3fljr=  -  4^' +  6(^x  -  2jr» 

yix  -  3^jc = 40^  -  4/7^ 

2x{a-b)^ib{a-(}) 

jx=4b 

x=l-.  Ans. 
3 

Mensuration. 

An  oblong  field  is  300  >'ards  long  and  200  broad  ;  find  the 
distance  from  comer  to  comer.  If  a  belt  of  trees,  30  yards 
wide,  be  planted  round  it,  find  the  area  of  the  interior  space. 


^300'  + 200^=  v^90C»o+ 40000 
=  Vi 3000Q = 36o'SS  -4-  yds.  Ans. 


(300  -  60)  (200-60)  yds. 
=  240x  140 
=  33600  sq.  yds. 
=  6  acres  4560  yds.  Ans. 

Arithmetic. 

FEMALES. 

1.  Prove  that  2*4$  multiplied  by  yi6-T'Oii6  is  equal  to 
615-6. 

2'4S  X  3'i6'i-  'oi±6=6is*6 

=2Hx3H-5-A%=6i5f 
gay-slay*.  Ans. 

2.  Divide  21*3962  by  '527,  and  213962  by  "000527. 

•527)2 1*3962(40 -6.  Ans, 

22^        

3162 
J162 

'000527)2 1 3962  -000000(406,000,000.  Ans. 
2108  — — ^— 

3162 
3162 


000000 

3.  A  bankrupt  can  pay  6s.  8d.  in  the  £  ;  ii  his  assets  were 
;f  500  more  he  could  pay  7s.  4d.     Find  his  debts  and  his  assets. 

7s.  4d.-6s.  8d.=8d. 
/'500  represents  8d.  in  the  £ 

£    £ 

As  8  :  240  : :  500  :  x  Debts 
=  2.'5tOOO.  Ans. 

d.      d.  £      £ 

As  240  :  80  : :  15000  :  x  Assets 
si£wo,  Ans. 

4.  Find  the  value  of  '65  of  £/^  los.  od.+  -0125  of  £$  13s.  4d. 

•65  of  90s.  =58  •50s.  =  £2  18    6 

•0125  of  £s  13s.  4d.  =^o(£S  13s.  4d.=     o    I     5 

£2  19  n.  Ads. 

Orftmmar. 

MALES  AND  FEMALES. 

I.  Analyse  fully  the  following  passage : — 

I  would  not  have  a  slave  to  till  my  ground, 
To  carry  me,  to  fan  me  while  I  sleep 
And  tremble  when  I  wake,  for  all  the  wealth 
That  sinews  bought  and  sold  have  ever  earned. 

ANALYSIS. 


Sentence. 

Kind 
of  Sent. 

1 

•  Con. 
nec- 
tive. 

Subjea. 

Predi- 
cate. 

Object.    Ext.ofPr«d. 

(«) 

■ 

I  wiiuld  not  have 
a  slave  to  till 
my  ground  for 
all  the  wealth 

P.S. 

1 

woald 
have 

a  slave       not  (neg  ) 
to     till    ni7 
'ground  forail 
i  the  wealth 
(reason) 

i6) 

1 

1 

To  carr>'  me, 

(c) 

P.a.con  1 
tracted  , 
co-ord.  i 

with  (a)  ' 

[11 

[would 
ha\Tj 

[aslat-e]  |Cnot]tocaiT7 
\  me  (rea^oa) 

1 

To  fan  me 

(dy 

Do.               1       tU 

1 

[would 

ha\-e] 

'  [a  slave]  '[not]  ta  fan 
.  fiie(re»<n) 

WhUe  I  sleep. 
ie) 

Adv.    s  ,  while  •          I 

to  (J)  ;       ; 

1 

sleep 

1 

And  tremble 
(/) 

As  (3) 

,   and  1        [I] 

1 

[would 
have] 

[a  slave]  ,    [not]  to 
(reasoo) 

When  I  wake, 

.Adv.    s. 
to(*) 

when            I 

wake 

That         sinews 
bought        and 
sold  have  ever 
earned. 

Adj.  to 
wtalth 
in  (a) 

In  rel      sinews 
bought 
and  sold 

1 

have 

earned 

that        ever  (tioe) 

1 
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2.  Give  examples  in  sentences  of  your  own  : — 

(i)  Of  a  passive  verb. 

(2)  Of  the  subjunctive  mood. 

(3)  Of  an  adverbial  phrase. 

(4)  Of  an  adverbial  sentence. 

(i)  Julius  Caesar  was  murcUrtd  by  the  conspirators. 

(2)  If  he  ^  a  traitor,  he  will  certainly  betray  us. 

(3)  The  children  were  playing  very  happily  on  the  common, 

(4)  I  laid  it  where  it  could  eanly  he  seett. 


J* 


Write  out  the  first  eight  lines  of  the  poetry  which  you  have 
learned  by  heart  this  year ;  and  then  write  the  substance  of  it  in 
jour  own  words. 

4.  Explain  the  significance  of  the  final  syllable  in  each  of  the 
following  words ;  say  to  what  language  the  words  belong,  and 
gi\-e  two  other  examples  of  the  same  formation  in  each  case  : 
christiaofs^,  fjjionfi^^  black/r//,  reduc/»9if,  shepherd<xj,  graciMU, 
maofnl. 

•iu= to  do  or  to  make ;  Greek. — baptize,  moralize. 
3^= to  do  or  to  make ;  Latin, — magnify,  satisfy. 
-uAssa  little  or  somewhat ;  Saxon, — whitish,  brownish. 
•/Mfis  action ;  Latin, — action,  election. 
-«i= female  agent :  Latin,— governess,  sorceress. 
-MKissfttU  of;  Latin, — glorious,  envious. 
-/«/=fulIof;  Saxon, — thankful,  sinful. 

Geography. 
{Answer  Q,  i,  and  either  Q.  2,  or  Q,  3,) 

1.  Draw  a  map  of  Africa. 

2.  Give  the  causes  of  the  trade  winds,  and  illustrate  by  a 
diagram. 

The  heat  at  the  equator  is  so  sreat  that  the  air  becomes  rare- 
fied  and  ascends.  The  colder  air  from  the  north  and  south  of 
the  equator  rushes  in  to  fill  the  place  of  that  which  has  become 
rare  and  ascended,  blowing  from  north  and  south.  The  motion 
of  the  earth  at  the  equator  is  however  faster  than  the  land  at  a 
distance.  The  north  and  south  winds  are  as  it  were  thus  left 
behind  and  become  N.E.  and  S.E.  winds.  As  the  heated  air 
which  has  ascended  flows  off  towards  the  poles  it  becomes  cooler 
ud  nears  the  surface  of  the  earth  again  m  latitudes  40*  to  50* 
N.  and  S.    These  winds  are  known  as  the  return  trade  winds. 

The  following  diagram  illustrates  the  text : 


!^"^^A 


3.  Give  a  full  account  of  the  Himalayas,  of  the  plateau  of 
Thibet,  and  of  the  desert  of  GobL 

The  Himalaya  range  (1500  miles  long)  is  the  highest  in  the 
world.  It  runs  from  east  to  west,and  the  average  height  of  the  peaks 
is  20,ocx>  feet.  Mt.  Everest  (29,000  feet)  is  the  highest  peak. 
Other  peaks  are  Kunchinjinga  and  Dhawalagira.  The  range 
has  a  width  of  from  200  to  4C0  miles.  The  longest  slope  is  to- 
wards the  north.  Its  peaks  are  covered  with  perpetual  snow, 
and  the  range  is  the  source  of  the  Gaines,  Indus,  Brahmapootra, 
and  other  rivers. 

Thibet  is  the  loftiest  plateau  in  the  world,  in  no  place  being 
less  than  12,000  feet  above  the  level  of  the  sea.  It  lies  imme- 
diately to  the  north  of  the  Himalayas,  and  is  bounded  on  the 
north  by  the  Kuen  Luen  Mts.,  on  the  west  by  the  continuation 
of  the  Himalayas,  and  east  by  China.  Its  climate  is  dry  in 
summer,  and  cold  in  winter. 

The  desert  of  Gobi  lies  between  the  Kuin  Luen  Mts.  on  the 
south,  and  the  Altai  Mts.  on  the  north.  It  occupies  nearly  all 
Mongolia,  and  is  1500  miles  long  by  1 100  miles  broad.  It  is  a 
rainless  region,  and  has  immense  tracks  of  sand  and  salt.  It 
is  called  Shamo  by  the  Chinese. 


4.  Describe  the  region  of  the  Nile  and  give  a  brief  account 
of  the  Soudan. 

The  Nile,  the  river  of  Egypt,  flows  from  the  centre  of  Africa 
in  a  northerly  direction  to  the  Mediterranean  Sea.  Its  chief 
branch,  the  nahr-el-Abiad,  or  White  Nile,  rises  in  Lake  Nyanza. 
At  Khartoum  in  Nubia  it  is  joined  by  the  Bahr-el-Azrek,  or 
Blue  Nile,  from  Abyssinia.  Descending  several  cataracts  it 
enters  Egypt  by  a  valley  somewhat  contracted.  At  Cairo  the 
vallejr  widens,  and  the  river  separates  into  two  great  arms, 
forming  a  fruitful  delta,  at  the  eastern  extremity  of  which  stands 
Damietta,  and  at  the  western  Rosetta.  The  length  of  the  river 
is  probably  3000  miles. 

Soudan  is  the  name  given  to  the  district  of  Central  Africa 
south  of  the  Sahara,  and  comprises  the  r^ons  watered  by  the 
Niger,  the  district  around  Lake  Tchad,  and  the  Eeyptian  posses- 
sions of  S.  Nubia,  Darfiir,  Kordofan,  and  the  valley  of  the  Nile 
to  the  equator.  Its  inhabitants  are  chiefly  negroes,  who  have 
been  conquered  by  Arab  tribes,  and  these  m  turn  by  the  Esjrp- 
tians.  A  general  rising  of  the  Aral»,  under  the  Mahm,  is 
now  in  progress.  Many  of  the  Egyptian  garrisons  have  been 
massacred. 

5.  Describe  briefly  the  Chinese  Empire. 

The  Chinese  Empire  lies  to  the  east  of  Asia.  It  is  bounded  on 
the  N.  by  Siberia,  on  the  W.  by  Siberia  and  Turkestan,  on  the  S. 
by  India  and  Burmah,  and  on  the  E.  by  the  Padfie.  It  includes 
China  Proper,  Thibet,  Mongolia,  and  Manchooria.  It  contains 
4i  million  sq.  miles,  and  has  a  population  of  probably  43$ 
millions.  Its  rivers  are  Hoane-ho,  Yang-tse-kians,  Peiho,  and 
Canton ;  its  towns  Pekin,  Nanlcin,  Canton,  Shangnai,  Foochow, 
and  many  others.  It  is  governed  by  an  emperor,  its  people  are 
industrious  and  skilful.  For  thousands  of  years  tne  arts  of 
civilisation  have  been  known  amongst  them,  but  they  are  very 
exclusive,  and  dislike  foreigners. 

SECOND  PAPER. 

7\tfo  hours  and  a  half  allowid. 

Needlework. 

FEMALES. 

The  needlework  specimens  will  be  collected  by  the  Inspector 
at  the  expiration  of  one  hour  after  the  distribution  of  the  examin- 
ation pafler. 

Arithmetic. 

MALES. 

1 .  What  is  meant  by  banker's  discount  ?  If  a  merchant  takes 
a  bill  of  jfsso  to  be  discounted,  and  the  banker  gives  hia 
£SZZ  i^*  ^^^  i^  vihaX  percentage  has  the  banker  <^rged  ?  ^,3 

Banker's  discount  is  the  money  he  deducts  for  paving  a  bill 
before  due,  and  is  equal  to  the  interest  which  would  be  made  by 
the  sum  named  in  the  bill  from  the  time  when  discounted  to  the 
time  when  due,  at  the  given  rate  per  cent. 

Deductions ^550 -;f 533  iOi.=£i6  10s. 

Deduction  per  cent.  = 

£  s>   £ 

As  550  :  100  : :  16  10  :  Jc=;f3  per  cent.  Ans. 

2.  What  numbers  multiplied  by  themselves  will  produce 
398*0025  and  32*1  respectively? 

59*'0d2S(i22i.  Ans. 


29)298 
261 


389)  3700 


3985)  19925 
1992s 


32'l3s32js:»|t 

V^P=V  =51 

sq*6.  Ans. 


... ... 


I 


3.  A  man  left  ;f  25,750  to  be  divided  amonest  his  children  in 
the  proportion  of  \  to  his  eldest  son,  \  to  each  of  his  second  and 
third  sons,  and  \  to  his  daughter.     Find  the  shares  of  eich. 

*,  h  \*  i=40,  24.  24,  15. 
Total  parts  =103. 
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tSV  of  ;f  g5i75o=;f 'o^ooo  to  eldest  son. 

iVt  >»        »>      =    £6ocxy  to  2nd  and  3rd  sons. 

T^ftr  )f        »      =    if  37SO  to  daiii^ter. 


.4.  iia,  roan  walks  x68  miles  in  4  days,  and  he  walks  3  miles 
eadh  day  (after  the  first)  more  than  on  the  preceding  day,  how 
many  miles  did  he  walk  the  first  day  ? 

On  the  second  day  he  walked  3  miles  more  than  the  first. 
„     third      „  „        1  +  3=6  „  „ 

„     fourth    „  „        6-f'3=9  „  „ 

Total  distance  waljced  above  the  common  distance 

=3+6+^=18. 

Distance  on  first  day=       7  '  =37^  miles.  Ans. 


riistory. 

MALES  AND  FEMALES. 

1.  The  eldest  sons  of  Henry  VII.,  Tames  II.,  Queen  Anne, 
and  George  II.,  did  not  come  to  the  throne.  VHiat  can  you  tell 
aboot  those  princes  ? 

<Aitlra,T  v^  the  eldest  soni  of  Henry  Vll.^  and  died  in  1503 
tMule  <(hite  yoan||.  -  H«  left  a  Widow,  Catherine  of  ArragoiH  who 
afterwards* became  t^  tirst  iHfe <»f  Ids  Brother,  ffeniy.vltl. 

f  Jkmes^lf  Was  deposed  while  his  son  was  an  infant.  Durin|;the 
re&h  of  Anne-there  weft  many  mtri^ies  to^ecure  the  succesaTon 
to  his  son,  yiodtt  tlw  titie  of  James  ul.  tliey  were  unsaccess- 
fiil.  tie  tHei,  Aersenally,  to  obtainjthe  throne  in  1^15,  but  was 
linsuccessfufl.^   He  <&ed  at  St.  fiehiifuns  in  1765. 

*^een  Anne's ^cMldren  all  «Hed  in  infancy.  WiUiam,  the 
eldest,  was  a  yonth  of  considerable  promise,  but  died  in  his  twelfth 
year,  in  1700. 

The  eldest  son  of  George;  lU  w*9  Frederick,  Prince  of  Wales. 
He  frequently  quarrelled  with  nis  &ther  owing  to  his  ungovern- 
able temper,  and  died  nnregretted  in  1751.  His  son  became 
George  III. 

2.  What  do  you  know  about  the  wife  and  mother  of  William 
III.? 

^  llb^jQptbo  ofWiUiamJIL  was  tiie eldest dtMhter of. CiMMfes 
t,»  mh^imarricd  -AanoQ  WilittUn  lof  liananu  WiD]4»!s  wif\,ynB 
his  cousin,  the  eldest  daughter  of  Tames  II,  She  was  j^ovn^ 
queen  and  reigned  along  with  Wilfiam  III.  from  the  Rerolution 
in  1689  to  her  death  in  1694,  under  the  title  of  Mary  II.  She 
died  of  small-pox. 

3.  Where  and  when  was  the  liattle  of  Waterloo  fought  ?  What 
nations  were  engaged  in  it,  and  with  what  result  ? 

TlTe  battle jo?  Watcj^Jop  was  fcu^jht  on  feund^ay, -Juqe  i8th, 
Ai5»(at^^^aterloo,  a  place  about  nine  miles  Irom  Brus»ls,  the 
capital  of  Belgium. 

.  The  qpm^aiaats  were  tHe  French  under  Nateleon  Boiu^Kurte, 
^mpenr,  and  the  allied  armies  of  Snglabd,  Belj^um,  Holland, 
and  Ukmover,  under  Wellington.  The  Prussians  under  Blndier 
arrived  when  the  battle  was  jieorly  over,  and  joined  in  the 
pursuit  of  the  Fr^efi.  "0^^  I^rencb  yeerq  tota^y  d^ted,  30,000 
being  killed,  Napoleon  tied,  a'bdicated,  and  was  taken  prisoner, 
dying  in  St.  Helena.  Peace  followed,  and  lasted  nearly  forty 
years. 

Teachinf^. 

Show  how  and  with  what  illustrations  you  would  give  a  first 
lesson  to  young  children  on  011^  of  these  subjects : — 

Silver  coins. 

A  pronoun. 

A  waterfall. 
Silver  CWiu. t^TalJt^ftbgat  what  the  children  like,  how  they 
get  things  they  like,  and  when  they  cannot  get  them  at  home, 
how  they  can  be  b^d  at,a  shop.  Proceed  to  speak  of  buffing  with 
money,  and  ask  tne  names  01  pieces  they  had  seen,  showing  half- 
penny and  penny.  These  made  of  bronze.  A  brighter  and  more 
valuable  metal  odled  silver.  Silver  more  scarce  than  copper, 
therefore  a  little  of  it  will  equal  a  much  larger  piece  of  copper. 
Compare  a  penny  and  a  shilling,  as  to  colour,  appearance,  weieht, 
and  value.  The  latter  worth  twelve  of  the  former.  Show  otner 
coins,  threepenny,  fonxpenny,  and  sixpenny  pieces,  florin,  half- 
crown,  and  crown.  State  their  values,  and  give  numerous  exer- 
cises in  expressing  Qne  in  terms  of  the  other,  thus — a  shilling =2 
sixpences,  3  fourpences34  threepences,  and  is  half  a  florin,  etc. 
Show  that  all  bear  the  effigy  of  the  Queen,  and  other  marks. 


Muaic. 

A  quarter  of  tM  hmtr  aUtnuedfor  this  paptr, 

(N.B. — Pupil  Teachers  may  answer  the  questions  in  either 
the  Staff  Notation  or  the  Tonic  Sol-fa,  but  not  both.  The 
questions  in  the  Tonic  Sol-fin  Notation  will  be  found  at  the  end.) 

I.  Write  major  or  perfect  fifths  above  tbe  followiiig  notei  ;— 
(I)  ,  (a)  .  <i) 


y    A    1=^;^ — I — 


1 


I. 


ji  Adcl  (muts  in  their  proper  places  to  tne  Ibllpwing  i— 


2. 


p  ^  r"^ 

^m 


:.  r.r\n',     f 


:.<min» 


za: 


s^gi?a^^Trfg^yfr=^ 


3.  State  (briefly)  tiie  m^injgs  of  tHe  following  :-Hi1  ^^- 
issimo ;  (2)  a  tempo ;  (3)  Aiagio. 

3.  (i)  Very  soft  ;  (2)  in  time  ;  (3)  very  slow. 

TONIC  SbL-FA  NOTATION. 

I.  Write  major  or  perfect  fifths  above  tfce  Mlowifl^  liota  :>- 
{i)5oh\  {^)dchx  (3)/>,. 

I.  (I)  soh,  ray ;  (2)  doh,  soh  5  (3)  te^^Ji. 


.  2. ,  I^-firrUe  the  following  in  tour-pulse  measure^  doubling  the 
viafue  of  each  note :—  ,         1       j         r       «       • 

|n    :-  |s.l:f     |r    :d.t,|f    :n    || 

3.„Sti^e  ihtitfi][)  ihtn^fMiii^  of  the  following  : — (1)  rioM- 
issimo ;  (2)  a  tempo  ;  (3)  Aaagw. 

3.  (I)  Very  soft ;  (2)  in  time ;  (3)  very  slow. 


FOURTH  YEAR. 

Papfl  Tteehflin  at  end  of  Fonrtli 

FIRST  PAPER. 

Three  hours  and  a  half  aUawed^ 

Euclid. 

MALES. 

[All  generally  understood  abbreviations  for  words  are 
admissible.] 

Answer  two  Questions,  including  No,  3,  if  you  can, 

.  I.  If  two  angles  of  a  triangle  be  equal  to  each  other,  the  sides 
ilso  which  subtend,  or  are  opposite  to,  the  equal  angles,  shall 
be  equal  to  one  another. 

£uclid,  Bk.  I.,  Prop.  6. 

2.  If  a  straight  line  be  divided  into  any  two  parts,  the  square 
on  the  whole  line  is  equal  to  the  squares  on  the  two  p^S 
together  with  twice  the  rectangle  contained  by  the  parts. 

Euclid,  Bk.  II.,  Prop.  4. 

^3.  If  the  square  on  the  perpendicular  from  the  vertex  of  a 
triangle  on  the  base  is  equal  to  the  rectangle  contained  by  the 
segments  of  the  base,  the  vertical  angle  is  a  right  angle. 

Let  ABC  be  a  A ,  and  AD  a  perpendicular  let.  fall  from  tl:e 
vertical ./  to  the  base  so  that  the  sq.  on  AD  =  the  rectangle 
contained  by  BD,  DC. 

Then,  l  BAC  is  a  right  L . 

Title  sq.  on  AB  =  sqs.  on  BD,  DA,  and  sq.  on  AC^sqs.  on 
CD,  DA  (I.  47)  .'.  sqs.  on  BA,  AC  =  sqs.  on  BD,  DC+2  sq. 
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on  AD.    And  sq.  on  BC=sqs.  on  BD,  DC  +  2  rectangle  BD, 


DC  (II.  4).  But  s^on  ADsrectanglc  BD,  DC  (Hyp.)  .*,  2 
sq.  on  AD =2  rect.  BD,  DC.  .*,  sq.  on.  BC  =  sqs.  on  BA,  AC. 
.•   L  BAG  is  a  right  i  (I.  48). 

Q.  E.  D. 

Algebra. 
Anszver  two  Questions^  inciuding  No,  2,   if  you  can* 

1.  If  *=  '  show  that  ^  +  t«'  +-'^.  and  that  ?  =^t-!?C 


a-b 
a->rb_cj\-d 

C'd 


€-d 


b      ffib  +  nd 


{a)    . 


a-b 


Let  _  =jr,  then  a=bx  and  cssdx 
b 

Substituting  the  value  of  a 

a-i-b^bx  +  b_b{x-i-l)^x+i 

.r-  I 


Also 
Since 


a-b    bx-if    K'-l) 

c  +  d^dx-^d^djx-k-l)  ^  x+l 

c-d    dx-d    ^(Jc-l)    JT-  I 

"+*  and  '  +  ^each=^^ 
a-b  c-d 

,      a-i-b^c  +  d 
m^ b    0^d 


x-  I 


{b) 


a 

0 


ma  +  ttc 


ml  -h  ftd 
As  before  let  %^x  .*.  a^bx  and  c—dx 

0 

And  a+f =^x+^.r  or  jr(^+</) 

.  .     X  —  —  -  , 
b->td 

But  ma = mbx    ','  a^bx 

An<\nc=^ndx     \' c-=-dx 

.*.  ma  +  nc^mbx  +  ndx 

=  {mb  +  md)x 


♦  »ia'\-nc 
w^  +  nd 

But  jf=^     .*. 

b 


a  ^ma  +  pu 
b     mb  +  nd 


2.  Explain,  as  to  a  boy  beginning  quadratic  equations,  the 
general  rule  of  solving  a  simple  fonn,  e,g.^  jr'-h/jr+^sO. 

Solve : — 


(I) 
(2) 


jr*-jr- 342=0. 


*_ 

V 


jr 


i?«/if.— Place  the  quantities  containing  .r,  or  any  power  of  jt, 
on  the  left,  and  the  remaining  quantities  on  the  right  of  the  sign 
of  equality  (thus,  J^-Vpx^q),    Add  to  each  side  half  the  co- 

€ffident  of  X  squared,  thus  f^j  .    Then  extract  the  square  root 

of  each  side,  and  the  value  of  x  will  be  obtained  as  in  simple 
cqtutions. 

Adding  half  the  coeff.  of  x  completes  the  square.  In  the 
general  results  in  mult,  it  will  be  seen  that  the  square  of  a  bi- 
nomial is  the  sum  of  the  sqs.  of  the  terms  +  or  -  twice  their 
product.  If  we  know  the  sq.  of  the  first  term,  and  the  coefficient 
of  X  in  the  second  term  of  the  sq.,  the  third  term  of  the  sq.  is, 
as  stated,  half  the  coefficient  squared.  If  added  to  one  side  the 
e<{uation  it  must  also  be  added  to  the  other. 

As  like  ii^ns  give  +  in  the  product,  the  square  root  of  the 
right-hand  term  will  be  +  or  -  according  to  the  terms  of  the 
question. 


(I) 


jc»-j:-342=0 
Jf*-Jr=342 

jr»-jc  +  (i)»=342  +  (^y 

jr=g  -H9  or  -- 18.     Ans. 


(2) 


a* 

I"- 


> 


X 

b 


b\x^-a^=,a^''<fbx 

y^x^-k-a^bx^ic^ 


*= 


■*%'  *  ©'-?'*c;y 


2b         2b 
^    a'  2tf* 


Ans. 


3.  Two  lame  men  had  a  race  which  lasted  5  minutes ;  one  had 
a  start  of  20  yards,  but  the  other  went  half  as  fast  again  and  won 
by  30  yards.     Find  the  length  of  the  course. 

Let  X  =  length  of  course  in  yds. 

=  No.  yds.  run  per  mih.  by  faster  hintier. 

-"^f^-- "^°=       „  „         „  „  slower      ,, 

The  speed  of  the  slower  nmner  is  }  that  of  the  ^ster  runner. 

2X      _  J:  -  50 

2Jr  =  3jf-l50 
j:=  150yds.     Ans. 

Mensuration. 

If  a  pressure  of  15  lbs.  on  every  square  inch  be  applied  to  a 
circular  .plate  3  feet  in  diameter,  hnd  the  total  pressure  to  the 
nearest  hundredweight. 

Pressure  in  lbs.  =  ( j  dia. )'  x  3}  x  1 5    . 


. '.  Total  pressure  in  cwts.  = 


7x  112 
=  1 36^  cwt.    Ans. 


Arifb'metic. 


FEMALES. 


I.  Find  the  principal  which,  in  4^  years  at  4^  per  cent.,  will 
amount  to  £^2, 


Int.  on  ;f  ioo=4|  x  4}=2o4. . 
In  4^  yrs.  ;^ioo  becomes  ^I20i. 

£      &.       £    £ 
.'.  As  i20i  :  962  ::  loo  :  x 

=  ;^8oo.    Ans. 

2.  A  and  B  together  can  do  a  piece  of  work  in  30  days,  B  by 
himself  can  perform  the  same  in  70  days.  In  what  ^ime  could 
A  do  it  alone  ? 

A  and  B  do   -i^  in  a  day. 

B  does  tV        »» 

-4  doessV-TV=irlTF    »» 

,\  A  will  take  ^1^  =  52^  days.     Ans. 

3.  At  what  times  between  6  and  7  are  the  hands  oif  a  clock  at 
right  angles  ? 

The  minute  hand  can  be  twice  at  right  angles  to  the  hour  hand 
during  the  hour,  viz.,  when  it  is  15  mins.  before  the  hour  hand, 
and  when  45  mins.  before  it. 

As  the  min.  hand  travels  60  mins.,  while  the  hour  hand  travels 
5  mins.  it  gains  55  mins.  m  the  hour. 

.',  Time  when  at  right  angles = 
m.      m.       m.     m. 
.'.  55  :  15  ::  60  :  jc 

=  i6tV  mins.  past  6. 

and  .*.  55  :  45   ::   60  :  Jf 

=49tV      »»        f» 

4.  A  person  in  his  will  directed  that  \  his  property  should  be 
given  to  A,  |  to  B,  ^  to  C,  and  (  to  D  ;  show  that  this  disposi- 
tion cannot  be  carried  out.  If  his  property  amounted  to  ^471 
I2S.  6d.,  dispose  of  it  so  that  their  shares  may  have  to  one 
another  the  relation  he  intended. 

^+^+i+^=|J  which  is  more  than  i,  the  whole  property. 


I 


Ans. 
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Divide  the  piopertr  inio  77 pins,  giving  them  3<\  ao,  IS.  w"! 


HALES  AND  FEMALSS. 


Ol  while  the  wings  aspire,  aie  heart  and  ey: 
Both  with  thy  nest  upon  the  dewy  ground  f 

"Hif  oral  which  thou  canst  drop  into  nl  will, 
Those  quivering  wings  composed,  that  music  still. 

Leave  to  the  mghtingate  her  shsdj-  wood, 

A  privacy  of  glorious  light  is  thme. 
Whence  thou  dost  poui  upon  the  world  a  flood 
Of  harmony,  with  instinct  more  divine ; 

Type  of  the  wise,  who  soar  but  never  roani. 
True  to  the  kindred  points  uf  heav'o  aitd  home- 
Won  Mworth,  Odi  Is  a  Skylark. 
(a)  Paraphrue  thcM  venes. 
(J)  Analyse  the  lirst  four  lines  of  the  second  stama. 

(f)  Select  from  the  passage  any  word  which  you  know  to  he 
of  Latin  origio.  Give  its  root,  and  mention  any  other  words 
timilarly  derived. 


(a)  Heavenly  songiter  1  wanderer  through  the  sky  <  dost  thou 
fly  to  the  heavens  because  Ihou  art  scornful  of  earth  and  its 
carei  P  Or  while  thou  art  so  high  on  wing,  are  both  thy  sight 
and  thought  on  the  spot  where  thy  nest  is  placed,  and  into  iriudi 
thon  canst  al  pleasure  bit,  thy  singing  hushed  and  thy  beating 
wings  at  rest  ? 

The  shady  covert  of  the  wood  nia.y  be  left  to  the  bird  of  night ; 
thy  privacy  is  just  ai  great  although  thou  art  surrounded  by  the 
blazeofday,  and  from  thy  lonely  height  thou  dost  more  truly 
bless  the  world  with  thv  wealth  of  song.  In  this  them  an  a  fit 
emblem  of  the  wise  and  good,  who  rise  above  their  fellow-men, 
but  are  ever  loyal  lo  Ihetwin-like  places,  heaven  and  home. 


iDgBlc  ter  ihidy       kdl. 

A  privacy  of  ^ori-     Princ. 

Whucc  Ihm  diMl      Adj. 


(f)  Aspirt .-  from  a  or  ad,  lo,  and  jpira,  lo  breathe- 
Other  words  from  same  root  :  inspire,  conspire,  respire. 
(lO  The  least  perfect  rhyme  is  that  of  iky  and  eyt. 
The  idenlily  of  the  vowel  sounds  is  the  same,  hax  the  consonant 
sound  of  the  latter  part  of  the  rhyme,  although  different,  does 
not  form  part  of  the  one  syllable  with  the  vowel  sonnd  u  in  the 
first  pari  of  the  rhyme. 

z.  Say  when  Shakespeare,  Milton,  and  Wordsworth  lived, 
anii  what  they  wrote. 

Shaitiptan  (1564-1616)  wrote  plays,  sonneti,  and  minoi 
poems.  His  plays  were  tragedies,  comedies,  and  historii^ 
plays:  1.!^.,  'Hamlet,'   'Midsummer  Night's   Dream,'  'Julius 

Millsn  (1608-1674)  wrote  poems  (' Paradise  Lost  and  Re- 
gained,' *  Comus,'  'Samson  Agonistes '),  and  many  political 
pamphlets,  chiefly  in  defence  of  the  Commonwealth. 

iVordyieorth  (1770-1850)  wrote  poems,  descripliTe  sketches, 
lyrical  ballads,  sonnets,  'The  Excursion 'and  "The  Prelude.' 
QeoKraphy. 
\,Anrj}ct  twa  Qiitrijms.) 

1.  Draw  a  map  of  South  America. 

2.  Enumerate  the  Ave  planets  nearest  lo  the  earth,  and  acco-jnt 
for  the  occasional  apparently  retrograde  motion  of  the  supeiim 
planets. 

Mercury,  Venus,  Mars,  Jupiter,  Saturn. 

The  apparently  retrograde  motion  of  the  superior  planeU  i> 
due  to  their  own  motion  artd  that  of  Itie  earth  round  the  sec 
Venus  attd  Mercury  revolve  round  the  sun  in  33;  and  8S  dap 
respectively.  The  whole  of  their  orbits  is  within  the  earth's 
orbit.  Part  of  their  motion  for  a  certain  distance  will  therefore 
be  from  W.  lo  E.  When  at  certain  angles  on  opposite  sides 
they  will  appear  stationary,  and  then  the  motion  will  be  fiom 
E,  to  W.  when  they-  are  between  the  earth  and  the  sun.  Thi* 
apparent  motion  from  E.  to  W.  is  their  relrc^rade  motion. 

3.  Make  diagrams  illustrating  an  eclipse  of  the  moon,  an<) 
neap  tides  :  and  show  why  an  eclipse  ofthe  moon  does  not  take 
place  ever;-  month. 


(b)  (x 


Keaj»  Tides 
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An  eclipse  of  the  moon  does  not  take  place  every  month  be- 
cause the  plane  of  the  earth*s  orbit  and  the  plane  of  the  moon's 
orbit  are  not  identical.  The  light  of  the  sun  can  thus  reach  the 
moon  even  when  the  earth  appears  to  be  between  the  moon  and 
the  sun  ;  the  sun  shining  as  it  were  on  the  moon  over  or  under 
the  earth. 

4.  Describe  a  journey  to  India,  via  Vienna  and  the  Suez 
Canal. 

London  being  left  behind  we  proceed  to  the  Continent  from 
Harwich,  on  the  Essex  coast.  Crossing  the  North  Sea  w^e  arrive 
at  Flushing,  and  proceed  by  Coblentz,  Carlsruhe,  Munich,  to 
Vienna  on  the  Danube.  This  is  the  capital  of  Austria,  and  is  a 
large  city  of  1,000,000  inhabitants,  and  the  chief  manufacturing 
to«n  of  the  empire.  From  Vienna  we  may  take  the  route  south - 
wrds  to  Trieste,  the  chief  port  of  Austria,  on  the  Adriatic,  or 
pass  through  Italy,  calling  at  Florence,  Rome,  and  Naples,  to 
Brindisi.  Sailing  from  1  rieste  down  the  Adriatic  through  the 
Straits  of  Otranto,  we  proceed  S.E.  to  the  entrance  to  the  Suez 
Canal  at  Port  Said.  The  Canal  is  75  miles  long  and  passes 
through  the  Bitter  Lakes,  joining  the  Red  Sea  by  its  westernmost 
arm  at  Suez,  Isn^ailia  being  i^assed  on  the  way.  On  the  Red 
Sea,  we  are  troubled  with  the  intense  heat.  Suakini  lies  on  the 
\\\t  midway  down  the  sea.  At  Aden,  near  the  entrance,  we  get 
coal,  and  sail  in  a  N.E.  direction  across  the  Arabian  Sea,  to 
Bombay,  the  largest  port  on  the  W.  coast  of  India. 

$.  Enumerate  the  chief  productions  of  Jamaica,  Newfoundland, 
Japan,  and  Ceylon. 

Jamaica, — Su^,  rum,  coffee,  allspice,  pimento,  logwood, 
arrowroot,  and  ginger,  fruits  in  abundance,  including  cocoa-nuts, 
breadfruit,  oranges,  mangoes,  and  pears. 

Hewfimndlafui, — Fbh  (especially  cod),  seal-oil,  cod-oil,  train- 
oil,  dried  fish,  tinned  fish  (salmon,  lobster,  and  crab). 

Jafan, — For  export  little  ;  rice,  tea,  cotton,  camphor  trees  are 
cultivated »  sillr,  cotton,  porcelain,  lacquered  work  exported. 

Ceylon.^  Coffee,  cocoa-nuts,  cocoa-nut  oil,  linseed-oil,  spices, 
pe:irls,  fancy  woods,  rice,  cinnamon,  hemp,  linseed. 


SECOND  PAPER. 
Tivo  Aottrs  and  a  half  ailawed. 

Needlework. 

FEMALES. 

The  needlework  specimens  will  be  collected  by  the  Inspector 
at  the  expiration  of  one  hour  after  the  distribution  of  the  exami- 
oation  paper. 

Arithmetic. 

MALES. 

1.  If  a  grocer  gains  5  per  cent,  by  selling  tea  at  2s.  6d.  a  lb., 
what  per  cent,  would  he  gain  by  selling  it  at  2s.  8d.  a  lb.  ? 

By  selling  at  2s.  6d.  £iOQ  becomes  ;f  105 
s.  d.    s.  d.         £      £ 
.'.26:28  ::   10$  :  X 

=  112 
£1 12  -  ;f  100=  12  per  cent.  gain.     Ans. 

2.  Find  the  exact  value,  or  the  approximate  value  to  3  decimal 
places  of   V:9tV:4 

V9-V4 

V'9-Hn/-4,'9486+-6324 

V9-V4     -9486 -6324 

1-5810    ^      A 
=—2— —=5.    Ans. 

3.  An  army  of  20, coo  men  had  rations  for  30  days,  but  after  6 
da)-s  5000  men  were  sent  away,  and  after  8  days  mote  3000  were 
sent  away.    How  long  be>*ond  the  30  days  did  the  rations  last  ? 

The  amount  of  food  left  when  5000  are  sent  away  will  support 
20,000  for  24  days.     It  will  therefore  support  15,000  for 

days  days 
15,000  :  20,000  ::   24  :  jr 

=  32  days. 


These  live  upon  it  for  8  days  and  the  remainder  would  there- 
fore serve  them  24  days,  or  would  serve  (15,000 -3000)  =  12,000 
men  for 

days  days 
12,000  :  15,000  ::   24  :  jr 
=  30  days. 

days. 
Total  time  beyond  30  days = (6  -I-  8  -I-  30)  -  30 =j^    Ans. 

4.  A  invests  a  sum  of  money  in  3  per  cents,  at  par,  and  B  aa 
equal  sum  in  ^  per  cent,  railway  stock.  If  A*s  and  B's  dividends 
are  as  7  to  8,  find  the  price  of  the  railway  stock,  brokerage 
beins;  omitted. 

If  3  per  cent,  produces  7  for  A,  then  8  is  produced  for  B  by 

As7  :  8   ::   3  :  jr 

=  3f  per  cent. 

If  B  gets  3f  per  cent,  for  his  money,  the  price  of  the  railway 
stock  is 

£      £ 
As  3f  :  5  : :   100  :  X 

=  I45f  -    Ans, 
History. 

MALES  AND   FEMALES. 

1.  Among  the  early  English  people  what  rights  depended 
upon  the  holding  of  land  ? 

In  the  time  of  the  Saxons  the  possession  of  at  least  five  hides 
of  land  entitled  the  holder  to  the  rank  of  thane. 

The  possession  of  great  quantities  of  land  gave  the  holders  the 
right  of  having  their  word  counted  as  against  that  of  six  or  twelve 
cieorls  in  courts  of  justice. 

The  thanes  and  ealdormen  formed  the  principal  part  of  the 
Witan. 

To  them  belonged  the  right  of  appointing  a  new  king.  They 
were  also  the  advisers  of  the  king,  and  the  judges  in  courts  of 
justice. 

2.  How  did  Tames  II.  lose  the  throne  ?  Why  in  the  settle- 
ment of  the  Crown  were  descendants  of  Charles  I.  passed 
over? 

James  11.  wished  to  re-establish  the  Roman  Catholic  religion 
in  the  country,  and  to  open  the  public  offices  and  Parliament  to 
his  co-religionists.  He  thus  alienated  the  loyalty  of  his  people 
by  selecting  Roman  Catholic  privy  councillors,  appointing  a 
R.  C.  governor  of  Ireland,  reviving  the  Court  of  High  Com- 
mission, appointing  R.  C.  president  of  Magdalen  College  and 
Dean  of  Christchurch,  bv  issuing  a  DtclaraHon  of  Indulgence^ 
and  ordering  it  to  be  read  in  the  churches,  b^  trjring  the  seven 
bishops  for  refusing  to  obey  the  order  and  petitioning  against  it, 
and  by  generally  acting  in  opposition  to  the  laws  of  the 
country. 

Because  it  was  deemed  inconsistent  with  the  safety  and  wel- 
fare of  the  kingdom  to  be  governed  by  Popish  princes. 

3.  What  were  the  '  six  points '  demanded  by  the  Chartists  ? 
Describe  the  attempt  to  enforce  their  demand,  and  say  how  far 
it  has  now  been  conceded. 

The  six  points  of  the  People*s  Charter  were :— Universal 
sufllrage  (excluding  women),  equal  electoral  districts,  vote  by 
ballot,  annual  parliaments,  no  property  qualification  for  mem- 
bers, and  payment  of  members. 

The  Chartists  mustered  in  laree  numbers  on  Kennington  Com- 
mon, April  loth,  1848,  marched  through  London  to  the  House 
of  Commons  to  present  a  monster  petition  embodying  their  claims. 
The  aflair  passed  off  quietly  without  the  need  of  troops,  which 
were  in  readiness,  under  the  Duke  of  Wellington.  Several  of 
the  ringleaders  were  imprisoned,  but  the  Chartists  from  that 
time  ceased  to  be  of  importance  as  an  organised  body. 

Since  1848  the  propert>'  qualification  has  been  abolbhed,  vote 
by  ballot  adopted,  and  household  suffrage  is  in  existence  in 
boroughs,  and  will  probably  be  extended  to  the  counties  in  a 
short  time. 

4.  Describe  the  principal  extensions  of  territory  made  by 
the  English  since  the  beginning  of  this  century. 

The  following  is  a  list  of  the  extensions  of  the  British  empire 
during  the  nineteenth  century  :— 

India—  a  very  large  portion  annexed,including  Assam,  Aracan, 
Tenasserim,  Sinde,  Punjab,  Nagpore,  Oude. 

Western  Australia,  South  Australia,  Tasmania,  New  Zealand, 
Victoria,  colonised  and  made  into  separate  districts. 
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Natal,  British  Kafjfraria,  settled,  and  Guiana  and  Cape  Colony 
taken  from  the  Dutch. 

British  Columbia  made  a  colony,  and  nearly  the  whole  of  the 
colonies  in  N.  America  united  in  one  dominion  of  Canada. 

Fiji  and  Ascension  annexed  ;  Cyprus  in  the  Mediterranean, 
and  islands  in  the  VV.  Indies  and  other  places  taken  or  ceded. 
Extensions  of  territory  in  Asia,  Africa,  and  Oceania  are  still 
taking  place. 

Teaching. 

Sketch  out  the  notes  of  a  lesson  on  one  of  these  subjects : — 

Glaciers. 

Decimal  fractions. 
A  tan-yard. 

Formation  (^glaciers, — Speak  of  snow  line,  and  district  near 
it.  Partial  melting  of  snow  and  freezing  again  during  winter. 
Repeated  falls  of  snow,  and  constant  accumuTati6h.  Plkteius  at 
or  near  or  above  the  snow-line  most  favourable  places  for  their 
formation. 

Mwenunts  of  glaciers, — Great  weight  of  accumulated  snow 
pushes  glacier  forward,  towards  the  lowest  level,  valleys  thus 
^adually  filled  with  them.  Movements  rapid  or  slow  often 
according  to  the  heat  of  summer  and  cold  of  winter.  Rate  from 
a  few  incnes  to  several  hundreds  of  feet  in  a  year. 

Action  of  glacier s,~-{^nnCLmg  action  on  the  sides  of  the 
valleys,  rocks  smoothed,  debris  carried  down  and  deposited 
along  the  sid^  of  valleys,  {fftoraiues),  gib&i  stones  often  carried 
considerable  distances. 

Dakger  df  crossing  gliiciirs,^-\ct  often  cracks,  great  crevices 
ioxmtA^  \crevasses\  these  sometimes  Cdv^ed  with  snow,  prove 
traps  f6r  unwk'ry  thtvelUrs. 

F&mdus  glaciers, — In  Norway,  Jostedal  and  Folge  Fonde.  In 
Switzerland,  Rhine  and  Rhone  glacier,  etc. 

Music. 

A  quarter  of  an  hour  allo^iBed  for  this  paper* 

(N.B. — Pupil  Teachers  may  answer  the  questions  in  ettfaer 
the  Staff  NoUtion  or  the.  Tonic  Sol-fa,  but  tict  both.  The 
^eslidtos  ih  th^  Tonic  Sol-fk  Notation  will  be  fouhd  at  the  end.) 

I.  Write  in  the  treble  clef  the  signature  and  t^e  ascen^ng 
^cale  of  F  f  minor,  using  the  major  or  sharp  sixth  and  the  sEarp 
seventh. 


I. 


,  i,  Write  hi  an^%nted  filth  ibove  dith  of  ffie  f6Il6WtA^ 
notes : — 

JO  ■,.,b)_  J3)     . 

I     till  it         III        f       flffllr>r^-    I-  — t        ttm^'^-        -j-'<-^-     -^ 


2. 


-.  (I)  ^        _    (3) J 


3.  Add  proper  time>signatures  to  eftch  of  the  following  :• 
(I)  (4)  (3) 


TONIC  SOL-FA  NOTATION. 

I.  Write  an  augmented   lifth   above  each   of  the  following 
notes  :—[l)fah  ;  (2)  soh  ;  (3)  ray. 

1.  {\)fah,  dc'\  (2)  /tf//,  re'\  (3)  ray,  U. 

2.  Write  the  minor  scale  ijah  mode),  using  the  mindr  or  flat 
sixth  and  the  major  or  sharp  seventh. 

2.  1|    t;    d    r    n    f    86  1 

3.  Write  the  following  in  six-pulse  measure  by  trebling  the 
value  of  every  note  : — 

(84I  i8  :f        If -.8  :h 


Is  :1  :8  If  :-  :-    f  :~  :8  In  :-  :- 


Plalruttlafurn  Pints. 

By  Henry  A.  Reatchlous,  M.A.  (Lond.),  B.Sc, 

Westminster  Training  College, 

The  following  are  translations  of  the  passages  set  at 
the  recent  matriculation  examination  of  the  London 
University  (see  page  237) : — 

Latin. 

1.  'Cnaeus  Lentulus  the  consul  complaining  in  a  public 
speech  of  the  great  power  of  Pompeius  the  GVeat.  when  tbc 
p0])uUce  londly  applauded ;  "  Shout,  citizens,"  cried  he,  *'  shout 
while  you  may ;  soon  you  will  not  be  permitted  to  do  so  on- 
puoished."' 

The  ad  in  adclamate  gives  the  notion  of  an  applauding  shout. 

2.  It  is  my  delight  to  go  to  the  forest,  and  when  the  deer  are 
driven  into  the  nets  to  cheer  on  the  fleet  hounds  over  the  high 
ridges,  or  poise  (Kt.,  brandish)  the  qufveridf  jav«Iin  with  oot- 
stretched  arm,  6r  lny  my  littfbs  on  the  giUtty  ettrth  :  often  it  is 
joy  to  steer  the  light  car  over  the  dusty  couirse,  or  guide  uy  flying 
horse's  head  with  the  rein. 

3.  Dioigenes  at  Syracuse,  on  Aristippus  saying-to  him  as  he 
was  washing  some  pot-herbs  :  '  If  vou  wanted  to  flatter  Diony- 
sius  you  would  not  eat  those  things,  replied, '  Nay,  if  you  wanted 
to  eat  these  things,  you  v^ould  not  natter  Dionysids.* 

Esses  is  imperf.  stHaj.  of  edo. 

Ista  sc.  olera :  the  pronoun  is  contemptuous. 

GRfcEk. 

1.  For  a  wom^  it  is  more  seemly  to  stsiy  at  hoine  than  to 
^dd  About  the  streets,  but  for  t  man  it  is  a  reproach  to  stay  zt 
home  rather  than  to  take  an  interest  it  public  business. 

2.  When  Tithraustes  offered  rich  gifts  if  he  would  (juit  the 
country,  Agesilaus  replied|  *With  us,  Tithraustes,  it  is  held 
more  honourable  for  a  general  to  enrich  his  army  than  himself, 
and  to  endeavour  to  vrin  spoils  rather  than  receive  gifts  from  the 
enemy.' 

3.  Of  many  issues  is  Zeus  in  Olympus  the  dispenser,  and 
many  do  the  gods  accomplish  against  our  hopes  ;  and  so  the  ex- 
pected event  fiuls  of  fblnlment,  whilst  for  the  unexpected  god 
nnds  a  way. 

(1)  r«fi&tf,  lit.,  a  hou8e-stewttd  who  distributes  food  to  the 
household;  Lat.,  dispensator ;  d.  *  dispensing  to  evoiy  man 
severally,'  etc. 

For  hne  2 :   '  God  fulfils  Himself  in  many  ways.' — Tennyson, 

(2)  iT€\ic$ii^€^fiey.  These  aorists  are  called  gnomic  aorists, 
as  being  the  tense  commonly  used  in  proverbs  {ymofuu)  of  what 
has  occurred  in  the  past,  and,  by  implication,  is  liable  to  repeat 
itself.    We  use  the  present  in  English  in  such  cases. 

Force  has  already  been  defined  to  be  the  rate  ^f 
change  of  momentum.  Momentum  is  the  product  of 
the  mass  into  the  velocity  »J[/z;,  and  as  acceleration  is 
rate  of  change  of  velocity,  we  can  write  F=Mf^htrt 
F  stands  for  force,  and  /  fbr  acceleration.  If  we  take  a 
pound  as  the  unit  of  mass  and  one  foot  per  second  per 
second  as  the  unit  of  acceleration,  the  force  wiU  be  ex- 
pressed in  poundals  or  British  units  of  force.  If  we  sub- 
stitute a  gram  and  a  centimetre  for  a  pound  and  a  foot, 
the  force  will  be  expressed  in  dynes.  In  either  case 
these  units  are  called  absolute  units,  inasmuch  as  they 
are  independent  of  the  foirce  of  gravity  ;  in  each  case 
a  unit  of  momentum  is  produced  in  a  unit  of  time. 
In  the  C.G.S.  system,  therefore,  the  unit  of  force  is 
a  dyne,  and  a  mass  of  one  gram  in  the  latitude  of 
London,  and  at  the  sea-level  exerts  a  force  of  9S1 
dynes.  In  the  foot-pound-second  system  the  unit  of 
force  is  a  poundal,  and  a  mass  of  one  pound  in  the 
latitude  of  London  and  at  sea-level  exerts  a  force  of 
32-2  poundals. 
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Work, — Work  is  the  act  of  producing  motion  in  a 
body  in  opposition  to  a  force  that  resists  it.  The  work 
done  in  raising  the  mass  of  OQe  pound  through  vertical 
foot  is  called  a  foot-pound.  Thirty-three  thousand 
foot-pounds  p^r  minute  is  called  a  horse-power,  being 
the  rate  at  which  a  horse  can  do  work. 

Energy  is  the  capacity  to  do  work.  Work  may  be 
done  by  a  moving  mass  in  virtue  of  its  motion  or  by 
a  mass  in  virtue  of  its  position  or  configuration.  In 
the  first  case  the  energy  is  kinetic,  in  the  second  it  is 
potential  It  is  in  this  potential  form  that  energy  can 
be  stored  up  for  future  use.  For  measuring  work  we 
need  an  appropriate  unit.  For  many  years  the  foot- 
pound was  used  in  this  country.  This  is  a  gravitation 
unit,  and  varies  with  the  force  of  gravity  at  the  spot. 
We  can,  however,  multiply  the  foot-pounds  by  the 
number  representing  the  force  of  gravity  at  the  place, 
and  thus  express  the  work  in  absolute  units.  In  the 
C.G.S.  system  the  unit  of  work  is  that  done  by  the 
force  of  one  dyne  moving  its  point  of  application 
through  one  centimetre,  or  the  work  done  in  raising 
the  ^  part  of  a  gram  through  one  centimetre  against 
the  force  of  gravity  in  the  latitude  of  London.  This 
unit  of  work  is  called  an  erg. 

Suppose  a  body  to  be  projected  vertically  upwards 
with  a  velocity  v ;  its  velocity  at  any  subsequent  time 
is  given  by  the  equation  F-  =  v^  -  zgs.  This  velocity 
becomes  less  and  less  till  the  body  ceases  to  rise.  The 
quation  then  becomes  ?'-  —  2gs  ;  that  is,  the  vertical 
height  through  which  the  body  would  rise  would  be  equal 

to  — .  Now  if  Mi  be  the  mass  of  the  body  in  grams, 
the  work  done  against  gravity  will  be      ^^  xg  ergs^ 

2g 

—  ergs.    To  find  the  energy  of  a  moving  body  in 

e^,  multiply  the  number  expressing  its  weight  in  grams 
by  the  square  of  the  number  expressing  its  velocity  in 
centimetres  per  second,  and  divide  the  product  by  two. 
If  a  mass  of  one  pound  is  moving  with  a  velocity  of 

32-2  feet  per  second,  it  can  do  ^^'-  ^12L^^2JL^U 

2g  2X322 

=  i6*i  foot-pounds,  or  i6*iX32'2  foot-poundals ;  if 
the  mass  of  10  grams  is  moving  with  the  velocity  of 

100  centimetres  per  second,  it  can  do    —  =i^ — ^^ 

2  2 

=50,000  ergs.  We  see  that  both  the  unit  of  force 
and  the  unit  of  length  enter  into  the  unit  of  work  : 
hence    in     reference    to    the     fundamental    units, 

>\ork  =  /'f=-^-,  xZ=^^, . 

Suppose  a  mass  of  10  lbs.  be  moving  at  the  rate  of 

50  feet  per   second ;   it  can  do  5 AfS^^  ^  1^500 

32  32 

foot-pounds  of  work  in  coming  to  rest.     But  if  in  doing 

so  it  has  moved  the  point  of  its  application  through  2 

feet,  then  since  work  is  =  Fs^  its  average  force  is  equal 

to  that  of '--5^^=195  lb. 
2x32 

We  have  said  that  force  is  measured  by  the  rate  at 

which  momentum  is  generated.     If  much  momentum 

is  generated  in  a  short  time  the  force  must  be  very 

great.    Similarly,  if  a  great  momentum,  />.,  that  of  a 

heavy  hammer  moving  with  great  velocity,  be  suddenly 

destroyed,  the  force  it  exerts  is  very  great.     The 

word  impulse  or  impact  is  used  to  denote  the  action 

of  a  great  force  acting  for  a  very  short  time.     We 


have  already  seen   (page    173)    that  /*=--,,  i>., 

FT=  M%\  Hence  to  generate  or  destroy  a  definite 
amount  of  momentum,  the  force  we  must  employ  will 
vary  inversely  as  the  time  during  which  it  acts.  With 
a  small  hammer  we  are  thus  able  to  produce  great 
effects.  Suppose  the  hammer  weighs  a  pound,  and  is 
made  to  move  with  a  velocity  of  20  ft.  per  second ; 

its  momentum  will  then  be  ' — ^ :  suppose  this  mo- 

32  2 

mentum  is  destroyed  in  the  one  five-hundredth  part 
of  a  second,  then  from  the  equation  FT=^Mv  we  find 
that  /^  is  =  3105  lb.  A  definite  force  acting  for  a 
certain  time  always  generates  the  same  amount  of 
momentum ;  if  the  body  acted  upon  be  great,  its 
velocity  will  be  small,  and  vice-versa.  The  equation 
/T=  momentum  must  not  be  confused  with  Fs=^ 
energy. 

If  a  body  of  mass  m^  moving  with  a  velocity  v^ 
strike  a  body  of  mass  w„  moving  with  a  velocity  of  r^,, 
then,  if  they  are  inelastic,  they  will  move  on  with  a 
velocity  V,  and  the  algebraical  sum  of  their  mo- 
menta will  remain  unchanged. 

Hence  mv  -H  w,?/,  =  V  {tn  -♦-  w,). 

/,    V^^— — ^«^-'.    This  formula  is  easily  adapted 
tn  +  m^ 

to  the  case  where  one  of  the  bodies  is  at  rest. 

The  student  should  make  himself  familiar  with  the 
metric  system,  and  be  not  only  able  to  repeat  the 
tables  but  also  to  attach  definite  ideas  to  such  words 
as  gram,  centimetre,  etc.  A  rule  about  six  inches 
long,  marked  in  centimetres  and  millimetres  can  be 
bought  for  a  halfpenny.  With  the  aid  of  this  the 
plane  side  of  an  ordinary  ruler  can  be  marked  for  the 
sake  of  practice.  Then  pieces  of  paper  can  be  cut 
out  to  illustrate  square  measure.  To  get  a  clear  idea 
of  a  cubic  centimetre,  one  should  be  cut  out  in  wood 
or  paraffin.  A  block  of  wood  one  decimetre  in  the 
side  is  also  useful  to  remind  one  of  the  volume  of  a 
litre  which  contains  1000  cubic  centimetres.  A  cubic 
centimetre  of  water  at  4^  Centigrade  weighs  a  gram, 
and  a  litre  a  kilogram.  By  measuring  the  lengths 
and  capacities  of  familiar  objects  and  expressing  them 
in  the  decimal  system,  the  student  will  gain  a  better 
acquaintance  with  it  than  by  merely  learning  tables 
and  working  sums. 

(To  be  continued.) 


[7%£  Editor  respectfuily  solicits  contributions — all tf  which  will 
be  regarded  as  strictly  private — to  this  column.  For  obvious 
roasons,  it  cannot  be  stated  in  which  district  the  questions  have 
been  set,\ 

Arithmetic. 


Ans.  1402. 

Ans.  876. 

=  Ans.  54. 


STANDARD    I. 

(i)  579  +  i6-|-8oo-h7. 

(2)  950-74. 

(3)  6x9 

STANDARD    II. 

(i)  19,048x58.  Ans.  1,104,784. 

(2)  11,504-^9.  Ans.  1278-2. 

(3)  19,047  -  10,854.  Ans.  8193. 

(4)  no  pence  =  Ans.  9s.  2d.  Ans.  12x5  =  60. 
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STANDARD   III. 

(i)  Divide  37S»^39  by  79-  Ans.  4,748  -  47. 

(2)  Add  ;£'4,o90  17s.  8|d.,  ^^826  9s.  loid., 
^70,005   14s.  6d.,  ;^53>687  8s.  sjd.,  £tQ  os.  9|d. 

Ans. ;^i2S,67o  iis.  4^d. 

(3)  From  ;£ 26,392  17s.  lod.  take  ^9,541  19s.  3|d. 

Ans.  ;£i 6,850  1 8s.  6jd. 

(4)  ^ggs  ^^^^  bought  at  lod.  per  doz.,  and  sold  at 

1  jd.  each,  what  was  the  gain  ?       Ans.  5d.  a  dozen. 

STANDARD  IV. 

A. 

(i)  Bring  453  hhds.  45  gals,  i  pint  to  gills  (wine), 
and  divide  the  answer  by  347.  Ans.  2,636. 

(2)  Reduce  5  years,  45  weeks,  5  days,  17  hours,  49 
minutes  to  minutes,  and  write  out  the  answer  in  words. 

Ans.  3,082,669. 

(3)  Bring  one  million  cubic  inches  to  yds.,  ft 
Ans.  21  cub.  yds.,  11  cub.  ft.,  1,216  cub.  inch. 

(4)  If  I  earn  daily  (not  counting  Sundays)  a  pound, 
a  shilling,  a  penny,  and  a  farthing,  how  much  do  I  re- 
ceive in  a  year  ?     Ans.  ;^33o  5s.  7|d.  in  313  days. 

N.B. — This  question  is  inexplicit,  as  there  might  be 
312,  313,  or  314  days,  exclusive  of  Sundays. 

B. 

(i)  Bring  four  hundred  thousand  square  feet  to 
acres. 

Ans.  9  ac  29  p.  (i\  sq.  yd.  4  ft ;  or,  9  ac.  884  sq. 
yd.  4  ft. 

(2)  What  is  the  difference  in  ounces  between  4  cwt. 

2  qrs.  17  lbs.,  and  i  cwt.  3  qrs.  27  lbs? 

Ans.  4,768  ozs. 

(3)  Bring  73  days  3  hrs.  24  min.  to  mmutes,  and 
write  the  answer  in  words.  Ans.  105,324. 

(4)  A  man  bought  15  cwt.  of  rice  for  ;^24  los. ; 
how  must  he  sell  it  per  lb.  to  gain  exactly  ^7. 

Ans.  4 id 

STANDARD  V. 

* 

(i)  The  carriage  of  potatoes  for  60  miles  6  fur.  was 
J[^\2  I2S.  lojd. ;  what  distance  could  they  have  been 
sent  for  ^^37  i8s.  7id.  ?  Ans.  182^  miles. 

(2)  Bill  :— 

i7i  gross  of  pens  at  3d.  per  doz. 
15     reams  of  paper  at  is.  9|d.  per  quire. 
18    score  of  pencils  at  4^4  per  doz, 
1000    slate  pencils  at  i9id.  per  50. 
119    quires  of  paper  at  id.  per  sheet. 

Ans.  ;^43  IIS.  9d. 

(3)  Find  by  practice  the  cost  of  painting  a  door 

3  yds.  7  inches  long,  and  2  yds.  2  feet  wide,  at  ;^io 
per  sq.  yd.  Ans.  ;;^85  3s.  8|d. 

N.B. — A  question  in  mensuration,  at  a  ridiculous 
price  per  sq.  yd. 


(4)  (7K9i)-(6i+i+if). 


Ans.  8^^. 


STANDARD   VI. 


(1)  Simplify   7i-    6|^;o73_-f-o7  ^^^^    .^g 
^  \        ^    ^   H^iil     73--073 

(2)  Reduce  f  of^^i  to  the  decimal  of  i  guinea. 

Ans.  '380952. 

(3)  Find  the  value  of  1 3*3375  acres. 

Ans.  13  ac.  1  rd.  14  per. 

(4)  If  20  men  in  3  weeks  earn  ;;^9o,  in  what  time 
will  twelve  men  earn  ^150  ?  Ans.  8.^-  weeks. 

(5)  Find  simple  interest  on;^7i9  17s.  9d.  for  5^ 
years  at  2\  p.  c.  Ans.  ;^98  19s.  8*^d. 


Grammar. 

STANDARD    IV. 

Parse  : — 

{a)  He    quickly  came   to    blows  with  the 

enemy. 
{p)  The    sight    of   distress    always    fills  a 
benevolent  mind  with  compassion. 

STANDARD   V. 

Parsing  and  analysis : — 

(a)  Tell  me  nothing  but  the  truth. 
\b)  Why  have  you  kept  this  intelligence  so 
long  from  us  ? 

Dictation. 

STANDARD    I. 

Shoe,  chain,  collar,  shirt,  neck. 

STANDARD   11. 

Suddenly  an  awful  storm  came  on.  The  wind  blew 
fiercely,  and  great  clouds  of  sand  were  lifted  into  the 
air — clouds  which  darkened  the  sun  !  The  merchants 
at  once  jumped  off  their  camels,  covered  themselves 
with  their  cloaks,  and  lay  down ;  while  the  poor  beasts 
closed  their  nostrils. 

STANDARD   III. 

So  he  roams  about,  turning  the  furniture  upside 
down ;  he  lies  on  his  face  to  peep  under  sofas  and  beds, 
and  dirties  his  shirt.  Failing  to  find  the  shoe,  he  ac- 
cuses his  brother  of  having  concealed  it ;  for  a  careless 
fellow  admits  his  want  of  order  only  at  the  last  ex- 
tremity. It  was  so  much  the  more  unlucky  because 
his  mother,  after  reproaching  him  for  wasting  his  shoes, 
had  ordered  two  pairs  for  him  ;  and  the  tradesman,  as 
is  too  common,  had  not  brought  them  on  the  day  he 
promised,  so  that,  for  the  time,  he  was  reduced  to  a 
single  pair. 

STANDARD    IV. 

The  animal  was  evidently  in  great  pain,  and,  on 
passing  his  hand  over  her  body,  he  discovered  that  one 
of  her  legs  was  fractured.  He  accordingly  bound  it 
up  with  his  garter,  and  offered  her  some  of  his  bread ; 
but  she  refused  to  eat,  and  stretched  out  her  tongue, 
as  if  her  mouth  was  parched  with  thirst.  He  gave  her 
water,  which  she  drank  greedily,  and  then  she  ate  the 
bread.  At  midnight  he  ventured  out,  pulled  a  quantity 
of  grass  and  tender  branches  of  trees,  and  carried 
them  to  the  poor  sufferer,  who  received  them  with 
demonstrations  of  gratitude. 


■O' 


We  have  received  a  copy  of  *  Hygiene  *  by  our  esteemed 
and  able  contributor,  Dr.  Newsholme.  For  obvious 
reasons  this  work  cannot  be  noticed  in  the  columns 
usually  assigned  to  Reviews.  We  will  therefore  simply 
state  that  the  doctor  is  eminently  qualified,  both  as  ^ 
scholar  and  practical  teacher,  to  deal  with  this  new  sub- 
ject of  the  Science  and  Art  Department,  and  that  he  has 
given  us  an  excellent,  comprehensive,  and  reliable  text- 
book. 

Messrs.  Gill  and  Sons,  the  publishers,  have  issued  the 
volume  in  a  highly  creditable  style. 
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publications  Stebictoib^ 

How  Sorrov7  was  Changed  into  Sympathy. 
By  Mrs.  Prentiss.  London :  Hodder  and 
Stoughton. 

This  is  a  posthumous  work  by  the  well-known  author  of 
'Stepping  Heavenward.'  It  describes  with  the  fullest 
imaginable  detail  the  sufferings  and  death  of  two  of  Mrs. 
Prentiss's  children — a  little  boy  of  four,  who  died  of  a 
brain  affection,  and  a  baby  of  a  few  weeks  old,  who 
succumbed  to  congenital  feebleness.  There  is  really 
nothing  remarkable  in  the  story.  The  little  boy  is  not 
represented  as  phenomenally  bright  or  exceptionally  in- 
teresting. He  used  to  eat  strawberries  with  a  pin,  but 
this  he  seems  to  have  been  taught,  not  to  have  originated. 
His  little  sayings  displayed  no  more  cleverness  than  is 
common  with  fairly  bright  children.  The  details  of  the 
poor  Uttle  fellow's  illness,  however,  are  made  painfully  in- 
teresting by  the  minuteness  widi  which  they  are  given. 
The  symptoms,  the  sufferings,  the  very  cries  of  pain  are 
chronicled  as  carefully  as  a  mother's  heart  might  be  ex- 
pected to  retain  them  for  long  after  ;  but  there  is  some- 
thing cruel  in  the  gratuitous  harrowing  up  of  the  reader's 
sympathies  by  such  details.  One  of  the  most  painful  ex- 
periences that  can  come  to  man  or  woman  is  to  have  to 
watch  the  anguish  of  a  little  child.  Why  should  we  thus 
suffer  without  need  and  vicariously  through  such  a  book 
as  the  one  before  us  ?  Here  are  some  specimens  of  its 
distressing  descriptions  :  '  About  dusk  he  manifested 
great  distress,  and  tore  hair  from  his  head  in  handfuls, 
which  1  took  from  his  clenched  fingers  and  laid  aside. 

•  ....  He  was  tortured  with  constant  nausea. 

His  cries  were  fearful,  and  rent  my  heart He 

apipeared  to  sleep  until  the  blister  began  to  draw,  when  he 
cncd  out  at  intervals  till  five  a.m.,  "  O  mamma !  my 
neck!"  in  accents  of  distress  which  my  ears  will  ever 
hear.'  We  do  not  know  what  advant^^^e  it  can  be  to 
any  one  to  read  this  kind  of  pitiful  story,  though  the 
passion  and  reality  with  which  it  is  told  certainly  give  the 
hook  a  curious  interest  when  once  begun. 

The  latter  fourth  of  this  little  volume's  pages  are  filled 
with  letters  written  by  Mrs.  Prentiss  to  other  bereaved 
mothers,  ardently  exhorting  them  to  pious  resignation  and 


submission  to  the  will  of  God.  They  are  well  and  fervently 
expressed,  and  place  powerfully  before  the  reader  all  the 
ideas  and  hopes  by  which  a  Christian  mother  may  partially 
solace  her  soul  for  the  loss  of  her  children.  The  book  is 
handsomely  bound. 

Domestic   Economy.    By   £.   Rice.     London : 
Blackie  and  Son. 

This  is  one  of  the  best  practical  books  on  Domestic 
Economy  that  we  have  seen.  The  writer,  the  late  Mistress 
of  Method  at  Cheltenham  Training  College,  is  evidently 
also  an  experienced  housewife.  Nothing  could  be  clearer 
or  more  sensible  than  all  her  remarks  and  descriptions 
about  the  practical  work  of  a  household,  from  washing 
blankets  or  cleaning  grates  to  managing  children  or  cook- 
ing for  the  sick  room.  We  wish  we  could  speak  with 
equal  warmth  of  the  scientific  portion  of  the  book.  Let 
us  hasten  to  say  that  on  the  whole  this  is  accurate.  It 
fails  sometimes  in  fulness.  For  example,  the  necessity 
for  gradually  increasing  the  strength  of  an  infant's  milk 
diet,  when  it  is  '  brought-up  by  hand '  is  not  mentioned. 
The  instruction  is  twice  repeated  to  mix  for  a  baby  one 
part  of  water  with  two  of  milk.  This  would  be  too 
strong  for  an  infant  of  a  few  weeks  old,  and  far  too  weak 
for  one  of  seven  months.  Analysis  shows  that  nature 
acconunodates  the  strength  of  the  child's  natural  food  to 
its  growing  demands  ;  and  the  same  indication  should  be 
followed  in  artificial  feeding.  Sometimes  Miss  Rice  falls 
into  the  contrary  error  to  this  in  teaching  theories  which 
science  would  not  justify.  The  writer  is  evidently  a 
homoeopathic,  for  she  advises  the  domestic  use  of  aconite, 
Pulsatilla,  calendula,  and  other  drugs  which  are  stranee 
m  the  ears  of  orthodox  medical  practitioners,  and  which, 
to  say  the  least,  untrained  women  had  better  not  pour 
into  themselves  or  their  children.  She  even  goes  so  £ar  as 
to  advise  the  amateur  to  take  daily  doses  of  belladonna  as 
a  prophylactic  against  scarlet  fever ;  a  very  questionable 
piece  of  practice  for  any  one,  and  a  most  improper  thing  to 
be  done  at  random  by  a  working  man's  wife,  whenever 
she  gets  a  scare  about  the  prevalence  of  fever.  These 
errors  in  practical  recommendation  about  scientific  points 
are  in  marked  contrast  to  the  excellence  of  the  practical 
suggestions  about  what  Miss  Rice  does  understand — 
domestic  management  pure  and  simple.    She  has  simply 


28o 


THB  PRACTICAL    TBACHBR. 


[Aug.,  1884. 


read  up  her  science.  It  has  not  grown  to  be  a  part  of  the 
furniture  of  her  mind.  The  clearness  and  easiness  which 
are  so  chanxiing  in  her  style  when  tre^^ting  of  the  djetails 
of  cookinjg^  anid  cleaning  are  lost  in  the  chapters  on  the 
'  Composition  of  Animal  Tissue/  '  Mineral  Food,'' 
'Digestion/  and  the  like  topics.  School-girls  will  not 
understand,  if  left  to  themselves,  one  word  of  her  descrip- 
tion of  gases  and  elements  and  the  like.  Nor  would  it  be 
any  use  to  them  to  learn  by  rote  such  statements  as, 
'  The  food  is  first  taken  to  the  mouth,  and  this  act  is 
called  Prehension  ' ;  or  '  scalded  milk  is  very  good  in 
affections  of  the  alimentary  canal,  or  '  the  word  **  gas  ** 
was  never  known  till  about  the  ^ar  1644,'  and  a  multitude 
of  other  more  verbose  and  similarly  useless  assertions  in 
long  phraseology,  which  we  have  not  space  to  quote.  The 
teacher  must  fill  out  for  herself  .the  very  dry  liones  which 
are  all  that  are  here  presented  of  the  scientific  side  of  the 
subject,  if  she  use  Miss  Rice's  book.  But  of  the  practical 
part,  we  can  fairly  say  that  it  would  be  well  if  every  girl 
got  it  thoroughly  by  heart  in  her  school-days. 

The  Science  of  Home  Life.  Third  Year's 
Course.  By  W.  Jerome  Harrison,  Science  De- 
monstrator to  the  Birmingham  School  Board. 
London  :  T.  Nelson  and  Sons. 

Mr.  Harrison's  wpyk  is  precisely  t)ie  reverse  of  the  one 
above  reviewed.  Here  the  science  is  capital,  but  the 
practical  part  is  comparatively  stunted  and  meagre.  The 
topics  treated  are  those  of  the  third  stage  of  domestic 
economy  according  to  Schedule  IV. — namely,  the  pre- 
paration of  food,  the  care  of  health,  and  the  management 
of  the  sick-room.  The  earlier  chapters  give  an  outline  of 
human  physiology,  and  explain  the  science  of  alimenta- 
tion, lois  is  aH  done  adinirably.  We  have  never  seen 
such  a  concise  and  dear  exposition  of  these  matters  in 
so  small  a  space.  In  every  part  of  the  work,  reasons  are 
given  for  the  rules  laid  down.  The  pupil  is  not  required 
here,  as  is  so  often  the  case  in  manuals  on  this  subject, 
to  believe  certain  things  to  be  true  simply  because  the 
author  of  the  text-book  has  written  them  down,  and  the 
printer  has  put  them  in  type.  We  have  repeatedly  ex- 
pressed our  conviction  that  domestic  economy  taught  in 
this  ex  cathedrd  style  is  nearly  useless,  and  the  same  judg- 
ment may  be  found  set  forth  over  and  over  again  in  the 
reports  of  H.M.  Inspectors  printed  in  recent  blue-books. 
Mr.  Harrison's  work  is  a  model  of  method  in  this  respect. 
For  every  rule  he  gives  a  reason,  and  his  pupils  will  thus 
not  only  comprehend  him  more  completely,  out  will  also 
realise  the  value  of  his  teachings,  and  be  likely  to  prac- 
tically apply  them  in  after  life.  Recipes  and  cookery 
instructions  are,  however,  a  weak  point  with  Mr.  Ham- 
son.  An  intelligent  woman  could  certainly  infer  the 
whole  art  of  cookery  out  of  the  very  full  account  which 
he  gives  of  the  principles  that  govern  the  various  culinary 
operations,  of  tne  utensils  employed  in  the  kitchen,  and 
of  the  meats  and  vegetables  available  for  food.  But  he 
does  not  himself  trace  the  connection  between  each  scien- 
tific principle  and  the  practical  cookery  dependent  on 
that  principle.  It  is  true  that  a  well-trained  mind  will 
draw  this  kind  of  deduction  readily  enough  ;  but  for  the 
class  for  whom  Mr.  Harrison  writes — school-girls  of 
twelve  and  thirteen — the  task  should  be  undertaken  by 
the  teacher.  A  perfect  work  on  the  subject  requires  both 
theory  and  practical  knowledge. 

'  Both  butter  and  cheese  are  best  eaten  as  they  are, 
without  any  attempt  at  cooking  them.'  Does  any  sane 
creature  try  to  cook  butter  as  a  separate  fled  f  Or  is 
this  sentence  aimed  at  melted  butter  ?  Did  Mr.  Harri- 
son ever  try  a  rice  pudding  made  precisely  according  to 
his  directions?  Or  does  any  practical  cook  think  the 
following  sufficient  instructions  in  the  art  of  making  short 
paste  :  '  To  make  suet  paste  chop  one  quarter  of  a  pound 
of  suet,  and  mix  it  well  with  half  a  pound  of  Hour ;  make 
it  into  a  stiff  paste  with  water,  and  roll  out  with  a  rolling 
pin.  Short  paste  is  made  in  the  same  way,  but  with 
dripping  or  lard  instead  of  suet,  and  with  the  addition  of 
a  small  teaspoonful  of  baking  powder.'    We  draw  atten- 


tion to  this  point,  not  because  it  is  of  great  consequence, 
for  cookery  classes  are  now  common,  and  this  defici- 
ency wiU  be  made  good  there  for  the  girls,  but  mainly 
because  a  little  more  care  in  this  respect  wotUd  make  Mr. 
Harrison's  quite  a  perfect  manual  of  the  subject 

The  volume  is  illustrated.  A  special  feature  is  the  in- 
troduction of  diagrams  of  the  jointed  forms  of  the  various 
animals  used  as  food,  with  a  key  giving  the  butcher's 
names  for  the  various  parts.  This  wiQ  be  incalculably 
useful  to  young  beginners  in  purchasing  the  househdld 
provisions.  We  recommend  teachers  of  domestic 
economy  to  obtain  this  work,  for  it  has  real  scientific 
value. 

New  Royal  Readers.  Nos.  III.  and  LV.  London . 
T.  Nelson  and  Sons. 

We  can  speak  of  these  Readers  in  terms  of  approbation 
as  warm  as  we  gave  to  the  preceding  books  ot  the  same 
series.  The  ma^er  is  well  selected,  the  illustrations  are 
fresh,  the  type  is  clear,  and  the  paper  good. 

In  the  Standard  III.  Header,  the  first  of  the  two  volumes 
now  before  us,  the  selections' are  miscellaneous,  and  have 
the  advantage  of  being  new  for  the  most  part  Questions, 
spellings  and  meanings,  grammatical  exercises,  and  a 
precis  of  the  matter,  are  appended  to  each  lesson.  Verse  is 
scattered  throughout,  but  a  special  selection  of  poetry  for 
recitation,  with  the  accents  carefully  marked,  is  placed  at 
the  end  of  the  volume,  where,  also,  there' are  a  few  school 
songs,  with  music  in  both  notations. 

In  the  Standard  IV.  book  a  novelty  is  introduced  in  a 
series  of  consecutive  readings  ft-om  '  uncle  Tom's  Cabin.' 
The  story  is  completely  told,  although,  of  course,  much 
shortened,  the  actual  quotations  from  Mrs.  Stowe's 
famous  work  being  linked  together  and  made  into  a  con- 
tinuous narrative  by  well-written  paragraphs  from  the  pen 
of  the  editor.  Every  possible  assistance  is  given  both  to 
teachers  and  children  in  this  series.  The  Royal  Readers 
have  always  been  popular,  and  this  new  series,  adapted  to 
the  latest  requirements  of  the  Department,  will  doubtless 
be  warmly  greeted  by  teachers. 

Blackie's  Geographical  Readers.  Nos.  III.  to 
VII.  By  W.  G.  Baker.  London :  Blackie  and 
Son. 

This  is  an  excellent  series  of  Geographical  Readers. 
All  are  well  illustrated,  both  with  a  profusion  of  maps, 
plain  and  coloured,  and  with  pictures  of  some  of  the  various 
scenes  described.  A  useful  summary  concludes  each  volume; 
these  contain,  of  course,  greatly  condensed  information, 
and  thus,  for  all  their  utility,  may  be  called  dull,  but  they 
are  the  only  dull  pa^es  in  the  books.  A  large  portion  of 
these  volumes  consists  of  quotations  from  famous  books 
of  travel,  sometimes  taken  verbatim,  sometimes  (in  the 
earlier  books)  verbally  adapted  to  the  standard  which  is 
to  read  them.  Even  newspapers  and  magazines  are  laid 
under  contribution.  *  Scenes  in  Kent,'  for  instance,  comes 
from  the  Argosy,  and  a  description  of  the  Yarmouth 
fisheries  from  the  Illustrated  London  News,  A  speech  of 
the  Duke  of  Edinburgh  is  drawn  upon  for  one  page,  and 
Nathaniel  Hawthorne's  *  Old  Home '  for  another.  This  we 
mention  to  indicate  how  varied  the  contents  of  these 
Readers  are. 

Book  III.  deals  with  England  and  Wales.  After  a 
general  outline  introduction,  treating  of  the  size,  shape, 
and  situation  of  these  islands,  some  chapters  are  devoted 
to  explaining  the  meaning  of  the  terms  '  coast '  and  *  sea- 
shore.' The  young  reader  is  then  taken  round  the  coasts ; 
next  to  the  principal  hills  ;  and  then  along  the  chief  rivers. 
Succeeding  chapters  describe  the  principal  large  towns, 
and  the  manufactures  of  which  they  are  the  seat :  and 
the  book  concludes  with  a  study  of  the  cotmties  in  groups. 
We  repeat  that  there  is  nowhere  a  dull  page.  It  is  not 
mere  dry  cataloguing,  but  bright,  vivid  description  ;  and 
the  pictures  of  the  principal  buildings,  chief  streets,  in- 
teriors of  workshops,  etc.,  add  greatly  to  the  interest 

Book  IV.  treats  of  Scotland,  Ireland,  and  the  principal 
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British  Colonies.  The  frontispiece  is  a  map  of  the  world, 
showing  the  British  possessions  coloured  red.  This 
volume  has  the  addition  of  a  few  pieces  of  verse  of  much 
interest.  .One  called  '  Settlers'  Difficulties '  is  stated  to  be 
the  6rst  recorded  poem  written  in  America,  and  is  dated 
163a  Another  old  poem  is  described  as  having  been 
written  by  a  waterman  of  London  in  the  time  of  Tames  I., 
and  is  descriptive  of  the  An^lo- Scottish  border.  Ac- 
counts of  the  adventures  of  emigrants  and  explorers  will 
be  an  attracive  feature  of  this  volume  to  the  young 
leader. 

Number  V.  is  the  volume  devoted  to  Europe,  and  has 
an  excellent  coloured  map.  The  names  of  the  Continental 
towns  are  spelt  phonetically  in  brackets,  so  that  the  little 
student  will  have  no  difficulty  in  learning  the  pronuncia- 
tion. Amongst  the  many  fine  illustrations  in  this  book, 
we  may  single  out  for  special  mention  that  of  the  Isak 
Square,  St  Petersburg,  which  is  really  beautifully  drawn 
and  engraved.  This  volume  concludes  with  a  clear  ex- 
planation of  what  is  meant  by  latitude  and  longitude,  and 
of  the  revolutions  of  the  earth. 

Asia,  Africa,  and  America  are  dealt  with  in  Book  VI. 
Amongst  the  authors  who  are  drawn  upon  in  this  volume 
are  Dean  Stanley,  Lady  Brassey,  A.  R.  Wallace,  and 
Anthony  Trollope.  The  final  volume.  No.  VII.,  deals  to 
some  extent  with  physical  geography  and  the  planetary 
system,  and  includes  a  long  series  of  extracts  from  'The 
Voyage  of  the  ChalUngerJ 

We  can  only  conclude  by  saying  that  these  are  models 
of  what  geographical  readers  should  be.  Criticism  might, 
perhaps,  be  exercised  upon  some  smalt  details.  The 
sketch  which  is  given  of  the  system  of  Government  in 
England  appears  to  us,  for  example,  quite  inadequate)  and 
we  think  it  would  have  been  better  to  omit  this  topic 
altogether,  rather  than  to  have  treated  it  in  a  manner  so 
perfunctory  as  to  be  extremely  likely  to  mislead.  Taking 
the  books  as  a  whole,  it  would  be  difficult  to  give  them 
praise  which  should  exaggerate  their  merits. 

A  Practical  and  Philological  Text-Book  on 
the  Analysts  of  Sentences,  Parsing,  and 
Punctuation.  Specially  sidapted  for  the  use  of 
Schools  and  Colleges.  By  John  J.  Jones. 
London  ;  Longmans,  Green  and  Co. 

There  is,  perhaps,  no  subject  of  English  instruction  on 
which  a  greater  number  of  text-books  have  been  written 
than  on  grammar.  From  large  and  costly  folio  volumes, 
down  to  penny*  Standard  Grammars,'  there  is  a  bewildering 
choice,  of  varying  degrees  of  excellence,  and  of  great 
diversity  of  plan.  The  writer  who  adds  another  to  the 
list  ought  surely  to  have  something  special  to  say,  either 
as  to  the  matter  itself,  or  to  its  mode  of  treatment.  And 
this  much  may  be  fairly  conceded  at  once  to  the  author  of 
the  book  before  us.  It  is  an  elaborate  and  very  carefully- 
written  treatise,  divided  into  four  chapters,  which  treat 
successively  of  Simple  Sentences,  Complex  Sentences, 
Compound  Sentences,  and  Punctuation,  followed  by  an 
Appendix  which  deals  with  tbe  Structure  of  the  Verb, 
and  tbe  Structure  of  the  Predicate.  It  is  intended  for 
somewhat  advanced  scholars,  the  pupil  being '  supposed  to 
be  able  to  parse  tolerably  well  before  he  enters  upon  the 
study  of  this  Text- Book.'  This  may  explain,  if  it  do  not 
altogeUier  justify,  tbe  somewhat  difficult  style  of  expres- 
sion and  choice  of  words  employed  in  many  of  the 
Definitions,  and  the  Directions  to  the  Pupil.  Thus, 
among  Prehminary  Explanations,  in  Paragraph  i  is  this  : 
'  To  analyse  a  sentence  is  to  break  it  up  into  its  constituent 
and  compound  dements.'  One  of  the  first  directions 
given  to  the  scholar  is,  *  Analyse  the  appended  examples 
as  per  Plan  L'  Such  words  and  phrases  make  consider- 
able demand  on  the  knowledge  and  intelligence  of  an 
average  sdioolboy,  at  the  stage  at  which  the  analysis  of 
sentences  is  usuaJly  begun.  There  is  no  lack  of  clear- 
ness in  the  author's  style  when  once  the  words  are  under- 
stood; and,  doubtless,  the  teacher  using  the  book  is 
expected  to  give  the  necessary  explanations.  But  simpler 


language  would  be  an  advantage  to  teacher  and  learner, 
and  would  detract  nothing  from  the  excellence  of  the 
book,  but  would  the  rather  add  to  its  value. 

The  structure  of  English  sentences,  from  the  simplest 
to  the  most  complex,  is  minutely  detailed  in  the  order 
indicated  above.  The  plan  adopted  is  to  illustrate  and 
explain  each  successive  element,  and  the  mode  of  its 
analysis,  in  due  order.  Tnis  is  followed  by  a  series  of 
examples  to  be  treated  by  the  pupil  after  the  pattern 
set  by  the  teacher,  and  these  again  by  *  Lessons,  to  be 
worked  as  examination  papers.  A  jfeature  of  special 
excellence  is  the  choice  and  gradation  of  examples.  We 
have  nowhere  seen  anything  equal  to  these,  for  number, 
variety,  and  admirable  adaptation  to  their  purpose.  Out  of 
the  hundreds  of  sentences  selected  as  examples,  we  notice 
none  that  are  not  good  in  themselves,  and  well  adapted 
for  their  purpose.  The  simplest  are  not  silly,  while 
among  the  more  advanced  are  some  of  the  choicest 
expressions,  both  of  thought  and  of  style,  which  the 
language  affords.  The  works  of  many  of  the  best  writers 
of  English  have  been  laid  under  contribution.  A  list  of 
the  authors,specimens  of  whose  style  furnish  the  illustra- 
tions and  examples,  would  comprise  the  names  of  many  of 
the  foremost  literary  Englishmen,  from  Chaucer  to  the 
present  day.  The  labour  of  selecting  these  examples 
must  have  been  great,  and  it  is  labour  well  applied. 

'  Following  each  successive  stage  of  analysis,  instruc- 
tion is  given  in  Parsing '  This  seems  to  us  to  be  the  only 
true  method  of  teaching  Parsing,  for,  as  is  well  shown  by 
the  author,  both  analysis  and  parsing  depend,  for  their 
clear  understanding,  upon '  the  different  functions  of  words 
and  their  mutual  bearmg.'  Complete  and  careful  instruc- 
tion is  given  on  the  relation  of  these  two  parts  of  gram- 
mar to  each  other.  Idiomatic  difficulties  are  explained 
in  great  detail,  and  every  part  of  the  subject  is  dealt  with 
in  an  able  and  scholarly  manner. 

The  chapter  on  Punctuation,  that  too-sadly  neglected 
element  of  style,  is  most  valuable.  All  the  '  marks  used 
for  punctuation  and  for  various  other  purposes'  are  given, 
and  are  fully  dealt  with,  both  by  way  of  explanation  and 
illustration.  Common  errors  are  pointed  out,  and  an 
abundant  series  of  examples  furnished  for  illustration  and 
for  practice. 

The  Appendix,  dealing  with  the  Structure  of  the  Verb 
and  of  the  Predicate,  the  author  introduces  with  the 
remark  that  it  contains  '  matter  too  abstruse  for  ordinary 
school  purposes,  and,  in  a  few  instances,  dwells  upon 
points  that  must  be  considered  debatable  ground.'  He 
speaks  of  what  he  here  advances  as  *  the  offspring  of 
many[  years'  patient  study,'  and  he  deprecates  '  hasty 
crhicism,'  or  '  too  ready  condemnation '  of  what  may  at 
first  appear  to  be  unwarrantable. 

Into  this  debatable  ground  we  will  not  enter.  In  it 
will  be  found  a  careful  discussion  of  the  conjugation  of  the 
English  Verb,  including  a  defence  of  the  Potential  Mood, 
which  has  beoi  so  summarily  set  aside  by  some  recent 
grammarians,  and  an  elaborate  exposition  of  \'oice. 
Tense,  and  Mood,  with  their  bearing  on  intricate  and  mis- 
understood points  of  idiom  and  of  style.  This,  at  least, 
may  be  said,  that  no  opinion  is  advanced  by  the  author 
which  is  not  sustained  by  sound  argument  and  sensible 
exposition. 

We  heartily  commend  th<s  work  to  the  careful  perusal 
of  teachers  who  desire  for  their  pupils  a  dear  ana  intel- 
ligent presentation  of  the  structure  and  functions  of  our 
noble  English  speech. 

The  book  has  been  carefully  edited,  and  overlooked 
errors  are  few.  An  unfortunate  example  of  one,  how- 
ever, is  to  be  found  on  page  1 76,  in  the  quotation  from  the 
ninth  chapter  of  St.  John's  Gospel,  where  the  present 
indefinite  of  the  subjunctive  mood  '^^,'  has  been  sub* 
stituted  tor  the  past  indefinite. 

Descriptive  Botany  Tables.    By  C.  H.  Octavius 

Curtis.     Lymington  :  H.  Doman. 

This  is  a  remarkably  clear  and  accurate  tabular  guide 
to  the  description  and  clasbitication  of  plants. 

T 
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A  Summary  of  English  History.  Designed  for 
the  Use  of  Schools.  By  Llewellyn  C.  Burt, 
Barrister.     London :  Simpkin,  Marshall,  and  Co. 

Of  the  various  methods  of  teaching  history,  followed  by 
writers  of  text-books  on  the  subject,  two  are  chief.  One 
is  by  giving  a  general  knowledge  of  the  story  of  the  past 
by  vivid,  interesting  narration  ana  description,  utilizing  the 
ready  eagerness  common  to  young  and  old  of  listening  to 
good  'story-telling' ;  then  helping  the  memory  by  short 
summaries  of  selected  and  arran|;ed  dates,  names,  and 
events.  The  other  is  by  presentmg  first  the  bare,  dis- 
jointed outline  of '  facts '  to  be  committed  to  memory,  and 
clothing  them  vdth  details  afterwards,  if  at  all. 

There  is  no  lack  of  books  of  both  kinds.  Those 
teachers  who  prefer  the  latter  method  will  find  this  little 
book  convenient  for  their  purpose.  Here  is  a  skeleton  of 
English  history,  fairly  complete,  compact,  and  necessarily 
'  diy.'  It  has  the  usual  features  of  such  summaries  : 
chronological  arrangement  of  the  principal  facts  ;  tables 
of  the  genealogies  of  the  several  royal  houses,  somewhat 
pedantically  spoken  of  as  '  Regnal  Tables ' ;  special  para- 
graphs of  notes,  describing  important  matters,  as  the 
Habeas  Corpus  Act,  the  Magna  Charta,  House  of 
Commons,  etc.,  and  also  brief  accounts  of  eminent  per- 
sons, under  the  heading, '  Names  of  Note.' 

It  is  claimed  as  '  the  distinctive  feature  of  these  Tables ' 
that  *'  each  reign  is,  with  a  few  exceptions,  divided  into  a 
uniform  number  of  sections  (Jour).  By  this  means  it  is 
believed  that  the  memory  of  the  pupil  will  be  greatly 
assisted.'  Probably  it  wilL  But  it  involves  the  very 
doubtful  advantage  of  equalising  the  space,  and  the 
number  of  events,  in  reigns  of  such  diverse  length  and 
importance  as  those  of  Henry  III.  (fifty-six  years)  and 
Richard  III.  (two  years) ;  in  me  comparatively  uneventful 
reign  of  Edward  II.  (twenty  years),  and  the  more  stirring 
times  of  his  father,  Edward  I.  (thirty-five  years),  and  of 
his  son,  Edward  III.  (fifty  years) ;  and  it  finds  four  sec- 
tions, neither  more  nor  less,  for  each  of  the  reigns  of 
Hen^  VIII.  (thirty-eight  years),  of  his  son  Edward  (six 
years),  and  his  daughters  Mary  and  Elizabeth  (five^  and 
forty-five  years,  respectively).  It  is  inevitable  that  such 
an  arrangement  must  bring  into  prominence  some  events 
of  small  moment,  and  omit  many  of  great  importance. 

The  value  of  such  books  necessarily  depends  greatly 
on  Uie  method  in  which  they  are  used.  If  children  '  at 
an  early  age,'  to  quote  from  the  preface,  are  required,  as 
an  approach  to  the  study  of  histoiy,  to  commit  to  memory 
the  diy  and  detached  details  contamed  in  thepages  of  this 
book,  the  probability  is  that  many  will  suffer  the  gieat 
educational  evil  of  acqturing  a  permanent  dislike  to  the 
records  of  the  past  But  if  those  records  be  presented  to 
them  in  language  and  style  suited  to  their  age  and  capa- 
city, and  vrith  something  of  the  picturesqueness  of  Mr. 
Green's  '  Shorter  History  of  the  English  People,'  and  this 
book  be  afterwards  used  to  g^ve  definiteness  and  precision 
to  the  order  and  relative  position  of  the  facts,  it  will  serve 
a  useful  purpose. 

The  book  is  one  of  the  best  of  its  kind,  albeit  the  kind 
is  one  that  eminently  favours  that  bane  of  teaching  in  the 
present  day— cramming  for  examinations. 

Notes  of  a  Course  of  Lectares  on  Commercial 
Geography.  By  the  Rev.  L  C*  Casartelli,  M.  A., 
Professor  of  Commercial  History  and  Geography 
in  St.  Bede's  College,  Manchester.  Manchester : 
J.  B.  Ledsham. 

This  is  an  excellent  book  in  all  respects,  both  as  a 
manual  for  the  teacher  and  a  book  of  reference.  The 
subject  is  one  of  the  highest  practical  value  in  a  trading 
community  such  as  ours,  and  its  treatment  in  this  little 
work,  of  less  than  120  pages,  is  highly  satisfactory. 

These  most  carefully  compiled  '  Notes '  were  drawn  up 
by  the  author  for  his  use  m  preparing  classes  for  the 
examinations  in  Commercial  Geography  and  History, 
instituted  some  years  ago  by  the  Lancashire  and  Cheshire 


Union  of  Institutes.  The  best  works  on  the  subject, 
German,  French,  as  well  as  English,  have  been  laid 
under  contribution,  and  the  result  is  an  admirable  com- 
pendium of  information  on  the  industries  and  commerce 
of  all  the  trading  countries  of  the  world.  The  matter  is 
compact,  and  its  excellent  arran^ment  in  Chapter  1., 
'The  British  Isles,'  is  followed  m  dealing  with  other 
countries  so  far  as  the  differences  in  their  conditions 
admit  The  several  matters  treated  of  are :  Population, 
Climate  and  Soil,  the  relation  of  these  to  natural  products, 
and  consequent  Industries  in  distinct  localities,  Agricul- 
ture, Food  and  Drink  Industries,  Mineral  Produce  and 
Metal  Trade,  Hardware,  Potteries  and  Glass,  Textile 
Trades,  Ports,  and  Shipping. 

There  are  valuable  chapters  on  Trade  Routes,  the  Chief 
Ports  of  the  World,  Railvrays,  Canals,  and  Telegraphic 
Communication;  and  Appendices  giving  'Our  Trade 
Account '  with  other  countries,  and  a  comparison  of  the 
Commercial  Statistics  of  the  British  Empire  with  five 
other  commercial  nations. 

The  book  is  well  printed,— ^paragraphs,  headings,  and 
various  types,  greatiy  facilitating  the  dear  presentation  of 
the  matter. 

Altogether  this  brief  epitome  of  Trade  Geography  is 
unique  in  scope  and  completeness,  and  we  highly  com- 
mend it  for  the  actual  value  of  its  contents,  as  well  as  for 
its  suggestiveness  to  teachers. 
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Qtutg  Colttnnu 

RULES. 

I.  Each  correspondent  is  restricted  to  one  question*  We  should  be  much  obliged  if  correspondents,  who  send 
questions  for  solution,  would  give  (if  possible)  the  required  answer,  and  the  source  from  which  the  question  is 
obtained 

3.  No  query  can  be  answered  unless  accompanied  by  the  real  name  and  address  of  the  sender,  not  necessarily 
for  publication,  but  as  a  guarantee  of  good  fisuth  and  for  facility  of  reference. 

8.(7  When  a  pseudonym  is  adopted  it  should  be  written  at  the  end  of  the  query,  and  the  real  name 
and  address  on  a  separate  piece  of  paper. 

4.  Correspondents  are  requested  to  write  their  queries  Upblj^^  and  on  one  side  of  the  paper  only. 

5.  Replies  will  not  be  sent  through  the  post 

6.  Queries  must  reach  the  office  not  later  than  the  12th  of  the  month,  or  they  cannot  be  attended  to  in  the 
following  issue. 

\*  All  conununications  for  this  column  should  be  addressed — '  The  Query  Editor^  The  Practical  Teacher^ 
Pikrim  Street,  Ludgate  Hill,  London,  E.C. 


Arithmetic. 

I.  Monitor.— (I)  The  true  discount  on  a  bill  of  ;^83  9;.  6d., 
due  fifteen  months  hence  is  ;^3  19s.  6d.  ;  what  is  the  rate  per 
cent?  (2)  I  receive  £i  19s.  6d.  as  true  discount  at  4  per  cent. 
on  a  bill  of  ;f 83  9s.  6d.,  when  is  the  bill  due  ?  {All-the-ycar 
rmnJ  Test  Cards,) 

(I)  Present  value  of  bill =;£"83  9s.  6d,-'£s  »9s.  6d. 

=£79  10s.  ; 

£  s.  d. 
3  196 
20 


£ 

79i 

yrs. 


Rate  per  cent. 


79 

2 

159 


,-.    Rate  per  cent.='^^-^^^'^>^^? 

=4.    Ans. 

(2)  Interest  for  I  year  on  present  value  of  bill 
=4  per  cent,  on  £7^  los. 
=;f3i8: 
£      £  s.  d. 
3  19  6 


•  • 


year. 
318  :  3  19  6  ::   I  :  Time. 

year. 

/'/?  :    ^V//    ::   I  :  Time. 
2  2*5 

=:i'25  years 

=  15  months.    Ans. 

2.  Magister.— (i)  A  clock,  which  loses  10  sees,  per  hour,  is 
set  to  fhe  correct  time  at  9. 15  a.m.  on  Monday.  What  will  be 
uic  correct  time  by  the  clock,  when  its  hour  and  minute  hand 
point  in  exactly  opposite  directions  between  9  and  10  o*clock 
P-ni.  in  the  evening  ? 

(2)  How  must  the  hands  be  altered  so  that  the  clock  may 
show  the  correct  time  at  noon  on  Tuesday?  {Barnard  Smithes 
'Examination  Papers  in  Arithmetic.') 

(i)  The  hands  will  be  exactly  opposite  between  9  and  10  at 
(15  +  A  of  '5)  min.  past  9 

=  i6^r  min.  past  9 ; 

Time  from  9.15  a.m.  to  9.161^  p.m. 

=  12  hrs.  lyV  "^i"* 

=s  12  hrs.  1  min.  21  f\  sec.  ; 

hrs.  min.  sec.        sec. 
12     I     2i/r  ::   i^  :  Time  lost. 


mm.  sec. 

59    50 
60 


5590 

M 

3949;^ 


721 
60 

43281 
II 

)47&ioo7i2on;S  sees. 
3949 
8120 

2220 


.*.  Correct  time  =  (i6tV  min.  +  I20^HS  sec.)  past  9  p.m. 

s=  (16  min.  ii-fi  sec. +  2  min.  o|{|v  sec) 

past  9  p.m. 
=  18  min.  22^g^]|  sec,  past  9  p.m.    Ans. 

(2)  Time  from  9*15  a.m.  on  Monday  to  noon  on  Tuesday  = 
26}  hours ; 

hr.        hrs.  sec. 

.  \     I     :    262     • '     10    :    Time  lost. 
10 

6^0  I  26, 7 A  sec. 

4  min.  27^  sec.    Ans. 

3.  R.  W.  K. — Show  that  it  is  better  for  a  clerk  to  have  his 
salary  increased  by  £^  a  half-year  than  by  ;^20  a  year. 

Advantage  1st  year  =  £^  ; 

„         2nd,,     =  Uio+;fi5)-;f20 

=  A  25  -  £^ 

=  £Si 
In  1st  case  there  is  an  increase  of  ^£'20  annually,  and  salary 

for  1st  year  is  £$  higher  ; 

. ',  Advantage  =  £^  yearly. 

4.  W.  H.  W.— The  discount  on  ^^566  los.  for  9  months  is 
£16  los. ;  find  the  rate  of  interest. 

Present  worth  =  ^566  los,  -  £16  los. 
^  =  2.550; 
£  £ 

£ 

16}    :    Rale  per  cent. 


550    :     icx)^ 
yr.         yr.  ^  :: 
i      :       I    J 


.-.  Rate  per  cent.  =  >^<^^  ^  4  ^  li 

=  4.    Ans. 

5.  J.  W. — The  discount  on  a  certain  sum  for  7\  years  is  \\  of 
the  interest.     What  is  the  rate  per  cent.  ? 

Interest  -  Discount  =  Interest  on  the  Discount ; 
.'.  Interest  -  \\  of  Interest  =  Interest  on  ff  of  Interest, 
■h  of  Interest  =  Interest  on  ff  of  Interest, 
7  times  Interest  =  Interest  on  80  times  Interest, 
Rate  per  cent,  x  2j  x  7  =  (Rate  per  cent,  x  2}  x  80) 

Rate  per  cent,  x  2^^ 

100 

y^gQ^Rate  percent. 

40 
= Twice  Rate  per  cent., 
Rate  per  cent.=H.     Ans. 


•  . 


6.  Sarcophagus.— An  agent  has  to  receive  a  rent  paid  in 
corn  from  a  tenant,  and  deliver  it  to  the  landlord.  At  each  pay- 
ment he  uses,  so  as  to  benefit  himself,  a  false  balance,  such  that 
9  lbs.  in  one  scale  balances  10  lbs.  in  the  other.  Corn  being 
worth  49s.  a  quarter,  the  value  of  his  plundwr  is  ^^46  I  is.  What 
is  the  corn-rent  ?    {Ilambiifi  Smith,) 
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Quantity  plundered =xV  of  whole  ; 
Quantity  of  plunder  in  qrs.  =£^6  i  is«  4-493. 

= 93  IS. -r  49s- 
=  19; 
.'.  Com-rcnt=(l9x  10)  qr«. 
=  190  qrs.     Ans. 

7.  FOLKESTONIAN. — A  young  clerk  is  offered  a  salary  of  £^0 
a  year,  with  his  choice  of  an  increase  of  £2  per  quarter,  or  of 
£ZS  pc'  year.  Compare  the  sums  total  of  his  earnings  at  the 
end  of  five  years,  according  as  he  adopts  one  or  the  other  alter- 
native.    {Pupil  Ttachtrs^  Examination,) 


First  year's  salary  of  first  offer = ;f  ( 50  +  2 + 4 + 6) 


Second 
Third 
Fourth 
Fifth 


»» 


f» 


f* 


i% 


u 


»» 


)> 


>» 


M 


ft 


>> 


>l 


;f(50+8+io+i2  +  i4) 

or;f{62  +  (8x4n         < 
=;C(So+>6+ 18+20+22) 

or^^94  +  (8x4)} 

=;f(50  +  24  + 26  +  28  +  30) 

or;fjl26  +  (8x4)[ 

=;f  (50  +  32  +  34  +  36  +  38) 
or;f{i58+(8x4)} 


£ 
=  62 

s  94 
SI26 


=  158 
}='9o 


Total  salary  for  5  years  of  first  offer  3  ;f  630 
„  „  n        second  „ 

=;f[5o><S  +  {35xC4  +  3  +  iJ  +  0}] 
-;f{*50+(3S><Jo)} 
^;f(2SO+35o)  ;  »6oo 

.*.  Difference  afcjf  30 

8.  StJsifi. — A  person  ha$  '1875  part  of  a  mine  ;  he  sells  *i^ 

f)art  of  his  share  ;  what  fractional  part  of  the  mine  has  he  still 
eft  ?    (Barnard  Smith, ) 

He  has  '1875= fV  part  of  the  mine  ) 
He  sells  'i  ^  =  ({  =  ^^  part  of  his  share  ; 

.••  He  has  left  3Z  of  -4  =»  AV  part  of  the  mine.     Ans. 


J5 


Nott, — Perhaps  70  per  cent.    Your  writing  lacks  regularity. 

9.  YoRKSHiREMAN. — A  person  has  ;^I47S  in  the  3  per  cents, 
at  83}.  When  the  funds  have  fallen  2^  per  cent.,  he  transfers 
his  capital  into  the  5  per  cents,  at  io8.  Find  the  alteration  in 
his  income. 

Income  in  ist  cases 3** ^^  on  £iA7S 

=;£"44  5s. ; 

£        £  £ 

ff%    :    f/    ::     1475  t  Stock  in  2nd  case. 
4     3    ^3 

4  I  4425 

Income  in  2nd  case  s  5°/^  on  £t  106^ 

=;f55  6s-3d.  ; 
.•«  Alteration  in  income =(;f  55  6s.  3d.  -^44  S^O  mcrease 

=;f  n  Is.  3d.  increase.    Ans. 

10.  Welshman.— A  invests  £4^2$  in  railway  stock  at  125  ; 
tJ  invests  ;f49''0  in  another  at  120.  A  receives  an  annual  divi- 
dend at  the  rate  of  4^  per  cent.,  and  receives  £l  lOs.  more  than 
B.  At  what  rate  was  the  annual  dividend  to  B  calculated  ?  {Cer- 
ftficate,  1881.) 

A's  dividend = (YaV  x  4i);^ 
-37X17^ 

4^ 
Bs       „      ^£iS7  S^'-£3ios, 

=^^153  "5s.; 

.  *.  Annual  dividend  of  B's  stock 

=  (1531  xi^Vir)  per  cent. 

ss  -   5    per  cent. 
4x41  *^ 

=  V^  per  cent. 

=  3I  per  cent.     Ans. 

11.  Roco  — \N'hat  is  the  least  number  which  if  divided  by  43 
and  multiplied  by  41  will  leave  18  for  a  remainder  ? 

Difference  between  43  and  41  s  2  ; 
For  No.  I  the  remainder  =  41 ; 

For  remainder  9,  Least  No.     =  {(41  -  9)  +  2}  + 1 

=  16+ 1 

=  17; 
„  18,        „  =17x2 

=  34.    Ans. 


12.  J.  Edwards. — A  vessel  making  for  a  harbour  fires  a 
signal  gun ;  the  flash  is  seen  from  the  harbour,  and  the  soimd 
follows  in  22}  sec. ;  a  tug  puts  off  at  once  and  steams  straight 
to  the  vessel  at  12  miles  an  hour,  and  from  the  vessel  5  mtn. 
afterwards,  the  flash  of  a  second  gun  is  seen,  the  sound  of  which 
foUow's  in  15  sec.  If  sound  travels  13  miles  per  minute,  at  what 
rate  is  the  vessel  approaching  the  harbour,  and  how  soon  after 
starting  will  the  tug  meet  her?  {Lozver  Division,  October, 
1883.) 

Distance  of  vessel  from  harbour  when  first  gun  b  fired 

=  13  miles  X  ^ 
^  to 

3 
.  (13  x^^y  miles 

8 
as  4{  miles ; 

Distance  of  vessel  from  tug  when  second  gun  is  fired 

=  13  miles  X  H 
=  3J  miles ; 

.•.  Distance  gone  by  vessel  in  $  min.  =  I4I  -  (3 J  + 1)!  miles 

=  ^  mile  ; 

.*.  Rate  of  vessel  =  (f  x  12)  miles  per  hour 

*=  7^  miles  per  hour.     Ans. 

% 

.'.  The  tug  will  meet  the  vessel  in 

4^ 


■  • 


7i  +  i2 


of  an  hour 


=    -  r  of  an  hour 
19* 

=  (?^.  X  ^"^ofanhcur 

4 
=  i  hour 

=  15  min     Ans. 

13.  MoNaTER  — A  man  walking  forward  on  fl  sbipi  steaming 
with  the  tide,  has  an  absolute  motion  of  a  mile  in  3^  min.  ;  if 
the  tide  were  running  the  other  wa^,  his  absolute  motion  would 
be  a  mile  in  6  min.  ;  while  if  in  this  latter  case  he  turned  and 
walked  towards  the  stern,  his  absolute  motion  would.be  a  back- 
ward one,  at  a  mile  in  30  min.  Find  rate  per  hour  of  walking, 
steaming,  and  of  the  tide. 

Absolute  rate  per  hour  in  first  case  =   -  miles 


M 


II 


,,        second    1, 
„  third    „ 


3* 
=  18  miles ; 

=  V  inilcs 

=  10  miles ; 

=  ^  miles 

=  2  miles ; 


Rate  of  walking  +  Rate  of  steaming  +  Rate  of  tide 
Rate  of  walking  +  Rate  of  steaming  -  Rate  of  tide 


18  miles  ] 
10  miles  f 


Subtracting,    Twice  Rate  of  tide  =  8  miles, 
.  *.  Rate  of  tide  per  hour  =  4  miles. 

Rate  of  steaming  +  Rate  of  walking  +  Rate  of  tide  =  18  miles  ^ 
Rate  of  steaming  -  Rate  of  walking  -  Rate  of  tide  =    2  miles  f 

Adding,     Twice  Rate  of  steaming  =  20  miles, 
.*.  Rate  of  steaming  per  hour  =  10  miles. 

.*.  Rate  of  walking  per  hour  =  18  miles  -  (10  +  4)  miles 

=  4  miles. 

14.  Hopeful. — A  baker  fixes  the  price  of  a  quartern  1oq/< 
when  the  cost  of  converting  wheat  into  bread  is  5  per  cent,  oa 
the  cost  of  the  wheat,  with  a  view  to  gaining  20  per  cent,  on  thd 
cost  of  his  bread.  Show  that  if  wheat  falls  16  per  cent., and  the 
cost  of  converting  it  into  bread  rises  20  per  cent.,  he  ought  to 
sell  seven  loaves  for  the  price  at  which  he  before  sold  six,  and 
that  if  he  does  not  alter  his  price,  he  will  gain  on  his  outlay  4a 
per  cent,  instead  of  20  per  cent. 

Cost  of  converting  the  wheat  into  bread  in  the  fitst  case= j{f# 
or  ^  of  original  cost  of  wheat ; 
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Selling 


%% 


II 


.',  Cost-price  of  bread  in  first  case={(  of  original  cost  of  wheat; 

3 

50 

Crst  of  converting  the  wheat  into  bread  in  the  second  case 

} 

=  f  ■-  X  i-£  j  of  original  cost  of  wheat 

~«ir  II  II         i>     S 

.*.  Cost- price  of  bread  in  second  ca«e 

A     100 
-42  +  3 


^  +  A I  ^^  or^E^"**^  ^'^s*  f^f  wheat 


50 


II 


•I 


II 


II 


II 


.'.  Price  of  loaf  in  iirst  case  :  Price  ot  loaf  in  second  case 

•  •  ¥»  •  "nri 

::  21  :  18, 

.*.  He  ou^ht  to  sell  seven  loaves  for  the  price  at  which  he 
Iteforesold  six. 

Oain  in  second  case  if  selling-price  is  unaltered 

=  (!  J  -  i*ff)  of  original  cost  of  wheat 
-63-45 

~"9if  i>  »  II       S 

.  •.   A  :  100  : :  /r  :  Gain  per  cen^ 

4 
.-.  Gain  per  cent,  s'^^^x-^xi^ 

=  40. 


15.  SrES. — The  paper  duty  was  ijd.  per  lb. ;  the  duty  on 
plajing  cards  is.  ))er  pack.  Three  packs  of  playing-cards  weigh 
I  lb.  The  paper  manufacturer  gains  20  per  cent,  on  his  outlay  ; 
the  maker  of  tne  cards  20  per  cent,  on  his  sale.  The  former  duty 
bas  \ittn  abolished,  and  the  latter  reduced  to  3d.  Show  that  the 
price  of  cards  might  be  reduced  is.  a  pack,  allowing  each  trades- 
man the  same  rate  of  profit  as  before. 

Paper  duty  on  a  pack  of  cards  was  jd. 

6 

Cost  for  duty  to  maker  of  cards  =  is.  -h  |  jd.  x  ^  ^ 

5 


»» 


II 


buyer 


II 


SSI8.-I-H 

=  I2jd. ; 

sI2^.  X 


100 


100-20 

i 


=(63  ^^U 


Cost  for  duty  to  buyer  of  cards  after  reduction 

=  3d.xW 

=3ld. ; 
.*.  Difference  between  the  two  prices  =  isJd.  -  3|d, 

=  18. 


Geometry. 

I.  Sudbury. — ABC  is  a  triangle,  and  the  exterior  angles  at 
B  and  C  are  bisected  by  the  straight  lines  BD,  CD  respectively, 
meeting  at  D  ;  show  that  the  angle  BDC  together  with  half 
the  angle  BAG  make  up  a  right  angle.    ( Todhunter»\ 

Produce  AB  to  any  point  F,  and  AC  to  any  point  G.  Bisect 
angles  CBF,  BCG  by  the  straight  lines  BD,  CD,  meeting 
at  D. 

Bu^ect  the  angles  ABC,  ACB  by  the  straight  lines  BE,  CE, 
meeting  at  E. 

Join  £D. 


Proof. -^  i  EBC  =Half  z  ABC, 
zDBC=   „    zFBC, 
,\    /EBD=   „    zsABC,  FBC 

s?half  of  2  right  angles  \  (I.  13.) 


0 

Wherefore  i  EBD  is  a  right  angle  ; 

Similariy  it  can  be  proved  that  z  ECD  is  a  right  angle. 

Again.  LsBEC,  EBC,  ECB=2  right  angles,  (I.  32  ) 

.-.  zBEC   together  with  JzABC    and   Jz.ACB=2  right 

angles  1 

I  EBD  is  a  right  angle, 
.  •.    I  sBEI ),  EDB = a  right  angle  (I.  32. ) 
Wherefore    i  sBEC,  BDC  are  together  equal  to  two  right 
angles ; 

.-.    L  sBEC,  BDC=  I  sBEC,  \  i  ABC,  \  L  ACB, 
Wherefore,  L  BDC  =  |  L  ABC,  \  L  ACB, 
Add  A  L  BAG  to  each  ; 

.\  zBDC-t-lzBAC  =  izABC,  l^ACB,  i^BAC 

=  1  of  two  right  angles 
»  a  right  angle.  Q.  E.  D. 

2.  Bona  Fide. — AB,  AC,  are  two  straight  lines  given  in 
po&ition  ;  it  is  required  to  find  in  them  two  points  P  and  Q,  such 
that,  PQ  being  joined,  AP  and  PQ  may  together  be  equal  to  a 
given  straight  line,  and  may  contain  an  angle  equal  to  a  given 
angle.     ( Todhunter. ) 


B 


From  AB  cut  off  AD  equal  to  the  given  straight  line.    (I.  3.) 
At  the  point  D  draw  DQ  making  the  angle  ADQ  equal  to 
half  the  given  angle,  and  meeting  AC  in  Q. 

At  the  point  Q  draw  QP,  on  the  same  side  of  QD  as  DA, 
making  the  angle  QPD  equal  to  the  angle  QDP,  and  meeting 
AB  in  P. 

Proof,^  I  PDQs  L  PQD  (Con.) 
.-.  PQ=PD;  (1.6.) 
Wherefore  A  P  and  PQ = AD 

=  the  given  straight  line, 
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Again,  ^APQ=^sPQD,  PDQ  (I.  32.) 
r=  Twice  ilFDQ 
=  Given  angle.  Q.  E.  F. 

Note, — ^We  believe  paragraph  A  would  obtain  most  marks. 

3.  BoLDMERE. — Show  how  to  divide  a  straight  line  into  two 
parts,  such  that  the  rectangle  under  the  whole  line  and  one  of 
the  parts  shall  be  equal  to  the  square  on  the  other  part. 

Show  from  the  construction  that  the  parts  of  the  divided  line 
are  to  each  other  as  ^^.  i  to  3  -  ^/J.  WTiat  is  the  simplest 
form  of  this  ratio  ?    (2»/  ^tage  Mathematics,  1884.) 

Let  AB  contain  a  linear  units ; 

Then  AC=a,  and  AE-^ ; 
EB»=AB'+AE» 

4 
=  55! 
4 

.-.   EB=^>/J; 

2 

EF=EB='?->/5; 
AF=EF-AE 

2  2 

„«{  Vs  - 1) 


2 


But 


AHrrAFrr^^-N^Sr^K 

2 

nB=AB-AH 

2_ 

^2flf-fl  *Js-¥a 


—    » 


AlI:IIB::<-^^Vr.'):«(3_-  n/5\ 

_2  2 

••    >/5-i  :3-  n/s. 

(5-1):  2^/5-2, 
4:2(^/5-1), 

A^#/<r.— Perhaps  full  percentage  of  marks  for  your  writing. 

4.  Cassivellaunus.— I  am  walking  along  a  straight  beach 
which  stretches  from  N.  W.  to  S.E.  At  9. 35  a.m.  I  notice  a  black 


buoy  to  the  N.E.     At  9.43  a.m.  I  see  a  red  buoy  due  N.  of  me. 
At  10  a,m.  the  black  buoy  is  due  E.  of  me,  and  at  10.8  a.m.  I 


see  the  red  buoy  to  the  N.E.  Compare  the  distances  of  the 
buoys  from  the  shore,  I  having  walked  all  the  time  at  the  same 
rate. 

Let  A  be  my  position  at  9.35  a.m.,  B  at  9.43  a.m.,  C  at 
10  a.m.,  and  D  at  10.8  a.m.  Draw  AE  parallel  to  the  line  to 
the  N.E.,  BF  parallel  to  the  line  to  the  N.,  and  DF  parallel  to 
the  line  to  the  N.E. 

Then,  E  denotes  the  position  of  the  black  buoy,  and  F  the 
position  of  the  red  buoy. 

AC  represents  distance  walked  from  9.35  a.m.  to  10  a.m., 
that  is,  in  25  minutes  ; 

BD  represents  the  distance  walked  from  9.43  a  m.  to  10.8  a.m.| 
that  is,  in  25  minutes  ; 

.'.  AC  =  BD. 

In  the  triangles  AEC,  DFB, 

zEAC=  zFDB,  (Ax.  11.) 

And  z  ECA=  L  FBD, 
As  I  ECA=i  Right  Angle, 

And  I  FBD  =  L  between  the  lines  to  the 

N.  and  NAY, 


And  side  AC 


=  ^  Right  Angle ; 
=sideBD; 


.-.  side  AE = side  DF.  (L26.) 
Therefore  the  buoys  are  at  the  same  distance  from  the  shore. 

5.  CoRWisi. — Produce  a  given  straight  line  so  that  the  square 
on  the  whole  line  thus  produced  may  be  double  the  square  on  the 
part  produced. 


Let  AB  be  the  given  straight  line. 

At  A  draw  AC  at  right  angles  to  AB,  and  bisect  the  angle 
BAC  by  the  straight  line  AD. 
Draw  BE  parallel  to  AC,  and  BF  parallel  to  AD. 

Bisect  the  angle  EBF  by  the  straight  line  BD,  meetinc  AD 
in  D. 

At  the  point  D  draw  DG  at  right  angles  to  AD,  meetii^  AB 
produced  in  G. 

Then  the  square  on  AG  shall  be  double  the  square  on  BG. 

Proof, ^  L  EBG  is  a  right  angle, 
and  z  EBD  is  ^  ofa  right  angle, 
.-.    z  DBG  is  J  „        „        „      ; 

z  DBG=  z  s  BAD,  ADB,  (£.  32.) 
and  z  BAD  is  \  of  a  right  angle, 
.-.    zABDisi,,        „         „      ; 

z  ADG  is  a  right  angle, 
•  •.   L  BDG  is  3  ofa  right  angle ; 

Wherefore    BG=DG.    (L  6.) 
Again,  z  ADG  is  a  right  angle, 
and  z  DAG  is  ^  of  a  right  angle, 
.-.   z.DGAisi„       „        „ 

Wherefore    AD=DG. 

AG»=AD»+DG',  (L47.) 
=2DG» 
=  2BG'.  Q,  E.  F. 

Ai?/^.— Each  correspondent  is  restricted  to  ofu  question. 
Please  send  the  arithmetical  query  you  wish  to  be  solved  next 
month  and  the  answer. 


(I-  32.) 
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Mensuration, 

I.  E.  CouMBE. — The  external  length,  breadth,  and  height 
of  a  rectangular  wooden  closed  box  are  18,  10,  and  6  in.  re- 
spectively, and  the  thickness  of  the  wood  is  \  in.  When  the 
box  is  empty  it  weighs  15  lbs.,  and  when  filled  with  sand  100 
lbs.  Compare  weights  of  equal  bulks  of  wood  and  sand. 
{Broek  Smith.') 

Weight  of  box=[(i8  x  10 x  |  x  2)  +  {18  x  (6  - 1)  x  J  x  2} 

+  {(io-i)x(6-i)xJx2}]cub.  in. 
=  (180+90+45)  cub.  in. 
=315  cub.  in.  ; 
Internal  content  of  box={(i8  - 1)  x  (10  - 1)  x  (6  -  i)}  cub.  in. 

=  (17x9x5)  cub.  in. 
=  765  cub.  in.; 

255 
.-.  Wood   :   Sand  ::    (//^<??i^  lbs.  :  (100- 15)  lbs. 


^/ 

7 

::  *f* 

:  85, 

•  •       n 

"      T 

:  I, 

::    3 

:  7. 

2.  PoMPEY. — The  side  AB  of  a  triangular  field  is  40,  BC  30, 
2nd  CA  25  chains.  Reauired  the  size  of  the  sides  of  a  triangle 
parted  off  by  a  division  fence  made  parallel  to  AB,  and  proceed- 
ing from  a  point  in  CA  at  the  distance  of  9  chains  from  the 
iDgle  A. 


CD=CA-AD 
=(25-9)  chains 
=  16  chains ; 

CE  :CB::CD:  CA , 
CE  :  30  ::  16  :  25, 

6 
.•.CE=?^iii-^  chains 

=  -r  chains 
=  19*2  chains ; 

DE  :  AB::CD;CA, 
DE  ;  40  ::  16  :25, 

8 

/.DE  =  <^^  chains 

=  — -  chains 

5, 
=25 '6  chains. 

3.  F,  G.  Jackson. — A  garden  is  100  ft.  long  and  80  ft.  broad. 
A  walk  of  equal  width  is  made  all  round  it ;  find  the  width,  so 
that  it  takes  up  just  half  the  ground. 

Area  of  walk = sq.  ft. 

2  * 

=4000  sq.  ft ; 

But,  area  of  walk =[2(100+ 80  -  twice  width) 

x  width]  so.  ft. 

=  1(360  -  4  times  width)  x  width}  sq.  ft. 

=(360  times  width -4  times  width') 

sq.  ft.  ; 

.%   360  times  width  -4  times  width* =4000 

4  times  width'  -  360  times  width  =  -  4000 

Width" -90  times  width  =  -  1000 


Width'  -  90  times  width  +  (45)'= 2025  -  1000=  1025 

Width  -  45=  ±32-01562... 
,•,  Width  =  ±32'oi562...+45 

=77'oi562....  or  12-9843... 

It  is  evident  that  the  value  77  01562...  is  inapplicable. 
.'.  Width  of  walk  =12 -9843  ..  ft. 

Note. — See  No.  9  (Arithmetic)  in  our  issue  for  February,  1884, 
for  the  other  query. 

4.  M.  R.  S. — A  rectangular  paiish  6  fur.  long  and  4  fur.  broad 
is  enclosed ;  a  belt  of  plantation  200  feet  wide  is  carried  the 
whole  way  round ;  a  main  road  60  feet  wide  runs  across  the  land 
in  the  direction  of  its  length,  and  a  cross  road  41  feet  wide  in  the 
direction  of  its  breadth  ;  how  many  acres  of  field  were  there  ? 

There  are  four  equal  rectangular  parts  of  field,  the  dimensions 
of  which  are 

[(6  X  220)  yds.  - 1(200  X  2) + 41 }  ft.  ]  +  2,  and 
[(4  X  220)  yds.  -  {(200  X  2)  +  60}  ft.J  +  2  ; 

.-.  Part  field  =  L3^°"'^^  yds.  ^ 


.,320- 147  „^.    >^8^-*^'yds.X4 


-  I  *9'  y^^ 


2  2 

391  2 

=/^/?^xLo??x^ 
V  /       / 

=  852,380  sq.  yds. 

=  176  ac.  540  sq.  yds.     Ans, 


General. 


I.  J,  P. — *  Epochs  of  English  History  *  (Longmans  and 
Co.) ;  *  Modern  England,*  and  the  precedmg  volume  is.  each. 
'The  Nineteenth  Century,*  h^ Mackenzie {^^\^Vi)%  Abridgment 
of  »  History  of  our  Own  Times,'  by  7.  McCarthy^  6s.  (ChatlQ 
and  Windus.) 


2.  R.  Allen 

'.—80. 

3.  Huntingdon  :— 

Sentence. 

Kind. 

Con. 
nec- 
tive. 

Subject. 

Predi- 
cate. 

Ob. 

jcct. 

Extension. 

(«) 

They  stood  aloof, 
the  scars  remain- 
ing like  cliffs 

P.  S. 

they      ' 

stood 

aloof,  the 
scars  re- 
maining 
like  cliffs 
(man.) 

W 

Which  had   been 
rent  asunder 

(^) 

Adj.  to 
cliff t  in  a 

In  rtl. 
pro. 

which 

had 

been 

rent 

asunder 

A  dreary  sea  now 
flows  between 

P.S. 

A  dreary 
sea 

flows 

between 

(place) 

now  (time) 

{A 

But  I  ween 

P.S. 
Adv.  to  c 

but 

I 

wein 

(#) 

Neither  heat  shall 
wholly  do  away 
the     marks      o( 
that 

Noun 
sent,  to  d 

neither 

heat 

shall  do* 

away  s= 

destroy 

the 
marks 
of  that 

wholly 
(deg.) 

(/) 

Nor  frost 
(^) 

do. 

nor 

frost 

[shall 
do,  etc.] 

>f 

Noi  thunder 

d0. 

nor 

thunder 

[shall 
do,  etc.] 

f> 

(A) 

Which  hath  been 
once. 

Adj.  sent, 
to  that  in 

• 

which 

hath 
been 

once 

4.  Emerald,— The  two  expressions  do  not  coincide. 

5.  Importunate.— The  solution  of  your  query  appeared  in 
our  issue  for  June,  1883. 

6.  Puzzled.— You  will  find  the  solution  of  your  query  in  our 
i   issue  for  April,  1882, 
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7.  X.  Y.  Z.— Your  query  was  solved  in  our  issue  for  February, 
1882. 

8.  Fred.— If  the  well  be  bell-shaped,  the  depth  at  which  the 
sides  diverge  must  be  given,  otherwise  the  solidity  cannot  be 
ascertained.  The  volumes  of  the  cylinder  and  the  frustrum  of 
the  cone  could  then  be  found. 

Volume  of  cylinder = ePh  ; 

, ,        frustrum  of  cone  =     (a*  +  o^ + 3") ; 

where,  a*  and  3*  are  the  areas  of  the  two  ends,  and  h  is  the 
height. 

9.  D.  \.—DukinsorC5  *  History  of  the  English  Language,* 
price  3d.  (Hughes). 

10.  Guv'xoR.— 70. 

1 1.  Felix. — Apply  for  permission  to  sit,  and  if  your  inspector 
recommends  you,  you  will  receive  notice  when  to  attend.  Wtiting, 
80  per  cent. 

12.  PicciOLA. — A  sort  of  transition  is  published  by  Warne 
and  Co.     Writing  is  good  ;  small  hand  especially.     9a 

13.  \V.  E.  Milton. — Hour,  honour,  heir,  honesty,  hostler, 
and  their  derivatives.  Twenty  one  thousand  four  hundred  and 
eight  millions,  etc.,  is  the  safest  way  to  write  it ;  the  meaning 
of  the  word  billion  is  not  settled. 

14.  Dauntless. — Yes. 

15.  Lunwio.— (a)  Thick,  hadly  formed  letters  ;  (3)  not  quite 
so  thick  and  a  little  l>etter  formed,  both  very  moderate,  (a)  50, 
(^)  55*  The  book  you  name  is  not  bad ;  we  should  prefer  S/ntfA*s, 
Part  I.,  or  McumiflafCt  Progressive  Course. 

16.  Robert  Stephenson.— See  any  of  the  '  Guides  to  the 
Civil  Service.*  The  writing  is  wretched,  and  could  hardly  be 
worse  for  the  purpose  you  name. 

17.  Marmer. — The  copying  is  clear  and  neat.  The  writing 
shows  promise,  and  with  practice  may  develop  into  a  capital 
hand.  The  chief  fault  is  want  of  finish  ;  the  letters  are  often 
rough  and  uneven,  and  the  curves  badly  formed. 


18.  H.  N.  W.— 


Sentence. 


He  spake 

(« 
and  Rnid  easily 
lielievcd 

SiiT  pie,  n«h|e 
natures,  cre- 
dulous of 
(that)  (be- 
lieve) 

W) 
thev  loog  for 
what,  good  in 
friend  or  foe, 
there  most  in 
those 

who  most  have 
done  them  ill 


Kind  of 
Sentence. 


Princ.  S. 


Princ  S. 

wih  (a) 

Adv.  Sent, 
to  (^) 


Adj.  Sent. 
to(f) 


Adj.  Sent 
to(^) 


and 


Ext.  of 
Pred. 


He 

• 

spake 

Enid 

believed 

•iimple, 
noole 

(believe) 

natures 
credu- 
lous of 
(that) 

they 

long-for 

what, 

good  in 

friend  or 

foe  there 

most  in 

those 

who 

have  done 

ihem  ill 

easily 
like 


most 


—Writing  legible,  down  strokes  rough  and  uneven,  curves  need 
special  attention. 

19.  R.  R.  P. — The  large  hand  is  good.  In  the  small  hand  Ihe 
letters  and  the  strokes  should  conform  to  the  general  usage.  The 
words  are  short,  and  consist  of  nearly  the  same  letters.  See 
rules  for  the  Query  Column. 

20.  Aggie. — The  writing  is  poor,  but  it  is  better  than  the  com- 
position.    Get  a  good  copy-book  and  practise. 

21.  L.  D.  C— 75. 

22.  Cicero. — Bold,  legible,  and  promising  ;  careful  imitation 
cf  a  few  good  copies  would  improve  it 


23.  Civil  Service  Inquirer. — Repeat  your  question,  and 
say  where  it  can  be  found.  What  you  have  written  this  time  was 
certainly  never  set  anywhere  by  anybody ;  it  is  unintelligible 
and  ungrammatical. 

24.  Matriculation. — If  you  take  Second  Year's  Papers  and 
pass  in  the  first  class  you  may  succeed.  Take  two  years.  Write 
again  after  Christmas. 

2$.  A  Regular  Subscriber.— The  name  is  W.  G.  Rus.h- 
brooke.  The  book  is  printed  zX.  the  Clarendon  Press,  Oxford, 
and  published  for  the  university  by  Macmillan  and  Co.  Refer  to 
the  end  of  your  book. 

26.    Flower. — 


5^nteoce. 


Kind  of 
Sentence. 


(«) 
Thou  count  life  |  Princ.  S. 
a  stage  upon 
thy  way 


Subject. 


Thou 


Predicate. 


count 


Thou  follow  con- 
science 


what  may  come 


Although  it  come 

(r) 
(thon)  fear  God 


I 


Object. 


Ejcten. 


Princ.  S. 
with  (a) 


Adj.  Sfn. 
to{d) 


Adv.  S. 
Princ.  S. 


know  no  other 
fear 


Trine.  S. 


(thou) 


which 


that 


lliouklikcl 
with  hea  ' 
veil  andi 
»aith,Mn-. 
cere.  with| 
hand* and 
brow,  and 
bosom  ^ 

clear,  with 

(Thou) 


follow 


may 
(come) 


ihould 
come 

fear 


life  a<t«fre     | 

upon  thy  way  , 

(/tK/t/ireohj  )f 


coQiaence 


it 


God 


knew 


no  other  fear 


\ 


27.  J.  W.  King,  Harrogate. — (i)  No.  You  will  be  quite  safe 
in  using  the  questions. 

(2)  Don*t  use  the  words  of  an  author  who  has  not  1:>een  dead 
forty  years  without  written  permission.  Insert  the  name  of 
author  at  the  end  of  each  extract. 

28.  J.  Emery. — (1)  Your  query  in  Algebra  was  solved  in 
our  i&sue  for  June,  1884. 

(2)  Examples  : — Pharaoh  dreamed  a  dream.  lie  ran  a  race. 
They  lought  a  gootl  fight.  (They  are  called  the  Cognate  Objec- 
tive.) 

(3)  Perhaps  full  marks.    It  is  rather  fao  thick. 

29.  P.  T.— (I)  To  find  Principal  :— 
Simple  Proportion, ' 

Amount  of  £\QO  for  the  given  lime  at  the  given  rate   j-jer 
cent.  :  Given  Amount  :  :  >f  lOO  :  Principal. 
(2)  To  find  Rate  Per  Cent.  :— 
Compound  Proportion. 


Principal  :  too' 
year 
Given  time  :  I 


Interest  :  Rate  per  cent. 


(3)  To  find  Time  :— 

Simple  Proportion. 
•  Interest  on  Principal  for  I  year  :  Total  Interest 

:  I  year  :  Time. 

30.  H.  Mead.— (i)  Thanks  for  your  communication. 

(2)  The  answer  to  O.5.  in  Ex.  62  should  be  ;^I79  l8s.  5  Jfd. 

(3)  The  answer  to  E.  2.    in  Ex.  67  should  be  121  fj  lbs. 

(4)  Ex.  97,  C.  3.  Any  two  decimals  whose  diffeience  is  -25 
satisfy  the  condition,  as  '25 +  ('025x2)  =  '3.  The  question  is, 
therefore,  incorrect. 

31  Correspondent.— The  fifth,  seventh,  and  any  other 
roots  of  numbers  can  be  easily  determined  by  Logarithms. 

32.  Science. — A  railway  truck  weighs   12  tons;  it  isdraun 
from  rest  by  a  horse  through  a  distance  of  50  feet,  and  is  then 
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moving  at  the  rate  of  3  miles  per  hour  ;  if  the  resistances  are 
8  lbs.  per  ton,  how  many  units  of  work  must  the  horse  have  done 
on  the  track  ? 

No.  of  units  of  work  done  by  the  horse 
^  I  Weight  of  truck  in  lbs.  ^  (Velocity  per  sec.  in  ft.)'  [ 
\  ^  ' 

+ (Resistance  per  ton  x  No.  of  tons  x  Space  in  ft.) 
2  22 

4  gg 

^r//x2oxii2   /^x//jM.n    (3^,^^    ) 


1073 


5 


=  |44??x(V)'| +4.800 
1 1073  )      . 

^896^484  +  4,800 
1073  x  5 

=433^  +  4.800 

5365    • 
=8,083  +  4,800 

=  12,883.     Ans. 

33. —A  Teacher.— Managers  have  a  limited  right,  but  the 
Education  I^partment  is  the  sole  judge  of  the  reasonableness  of 
the  dismissal.  The  grant  may  Ix:  endangered  if  children  are 
improperly  excluded  from  school,  but  any  fair  case  would  un- 
doubtedly  be  upheld  by  the  Department. 

Algebra. 

r.  Priam.— .Solve  :— 

,  .  x+  iji2a*-x    a+  I 
(I)  .  -         •  =        -• 

(2)4r3  +  3aj:»=4i\ 


(3) 


(I) 


X  +  tjx^  -  I     x-  Jx*  -  I      ^     f 

X-    sjx'-l      X+   V-*--*-! 

(^Todhunter's  *  Algebra  for  Beginners. *) 
X  f  Ji2a^-x    a+i 


X-  Ji2a-x    <»"' 
Numerator  -  Denominator  , 
Numerator  +  Denominator 

2jr         "**2a 

J'iia'-x  _\ 
X        "a 
x^ 


»_  *■  — 


I2a'-Jr= 


^  .   -B.r9^1 


fl' 


a' 

+  Xszl2a' 

x'  +  a'*x  =  i2a* 
jr'+a'jr  +  (^'y=i2a*  +  ''* 

4 


x^^^ii^: 


<e 


2       2 

x=3fl',  or  -4a'; 
The  minus  value  does  not  sitisfy  the  equation. 

(2)  ;i'  +  3flar»=4a3 

jr^-a^=3a3_3aj:i  , 

=3a(fl»-Jt3) 
=  -3fl(x»-a») 
Dividing  by  ( jr  -  a) ; 

.•.  jr*+ajc+fl'= -3fl(jr  +  fl) 
=  -  yix  -  3a' 
jr*+4ax-4-4a'=o 
Extracting  square  root,  x+2j=o 

.'.  jf=  -2a. 


As  we  divided  by  :r  -  a,  therefore  a  is  one  value  of  jr; 

•  '.  jr- a.  or  -2a,  .  . 


(3) ^7= i::r-  =  8  ^/■^  - 1 

3r'  +  2Jf  s/]r^-l+jr^  -j  -  (jr*-  ^x^Jx^j-jA- x^  -  l) 
2Jr'-  I  +2jf  Jj^-'i  - 2jr»+ 1  +  2A-  ^/jr* -  i     ^    * 

]?^r^Tl =8>/x»-l 

Dividing  by  v'jr'  -  i  ; 

44:  =  8 

*  .   X  -—  z. 

As  we  divided  by  yjx^-  i,  therefore  jt'  =  I ;  wherefore  jr  =  i:  I. 

/.  jr=r2,  or  ±1. 

2.  Virgil. —.Solve: 

(1)  a'x-^-2a^x+a*-t=o. 

(2)  4ii*:«-=(«»-/>'  +  jr)'. 

{Todhunt€r^s  'Algebra  for  Beginners.*) 

(i)  aV-2fl3j-  +  a4_|=o 
<i'jr*-2<i'jr  +  a^=l 

x'-2ax-^a^=  ' 


Extracting  square  root ; 


X'a= 


a 


:,  x^a±t- 
a 

(2)  4aVr^(«»-A'»+x)» 

= /7*  +  M  +  *«  -  2a'^'  +  2a»jr  -  zh^x 
-  x' +  4a'jr  -  2a*jr  +  2/i'jr = fl*  -  2tf  V/^  +  ^ 

0-'  -  2a'jr  -  2it'x  =  -  (a*  -  2a***  +  /^) 
y*  -  2(a"^  +  ^)j»:=  -  (a* -  2a'^  +  ^) 
x'  -  2(a»  +  //*)a-  +  (a»  +  ^)» 

=a^  +  2a'^  +  **  -  aH  2a'<^  -  *♦ 
=4a»*' 
jr-(a*  +  *»)  =  ±2a* 

jr=sa"±2a*+^ 
.-.  ■y=(a:i:M'. 

3.  SuBSCRinER. — One  side  of  a  triangle  is  half  the  sum  of 
the  two  others  ;  the  sum  of  the  three  sides  Is  84  feet,  and  the 
area  of  the  triangle  is  14  square  yards ;  6nd  its  sides. 

Sum  of  sides  =  28  yds.  ; 
One  side        =  |  sum  of  the  two  other  sides 
=  (         „         three  sides 
=  ^jr"  yds.  ; 
Sum  of  two  other  sides  =  |  of  28  yds. 

=  *^  yds. ; 
Let  X  =  one  of  the  other  sides  in  yds., 
Then,  V  -  ;r  =  the  third  side  in  yds. ; 
Half  sum  of  sides  =  14  yds. ; 


.".  V14  X  (14  -  V)x(i4-jr)x{i4-(V-jr)}=  14 

14XV  X  (14-x)  x3^JLi4=,4 

i^x3^^'l  =  I4 


V 


56j'-3x»- 196=9 

3x'»-56jc=-205 
-.a     S^x  _      9  0  s 

"3"        '" 

_  784-615 

9 

=  3j|A 


K^ 


.'.  x=V,  or  S. 
.*.  Sides  of  triangle  are  9^  yds.,  13^  yds.,  and  5  yds. 
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4.  Solicitor.*-  Out  of  12  consonants  and  5  vowels,  how  many 
words  can  be  fonned  each  containing 6  consonants  and  3  vowels? 

Out  of  12  consonants  we  get 

12x11x10x9x8x7         ,.     ..         -, 

P-.-  z L  combinations  of  6  consonants: 

L5 

Out  of  5  vowels  we  get 

SX  A  X  7 
—  P — -  combinations  of  3  vowels; 

12x11x10x9x8x7    5x4x3 
.•.  We  get  jTg X — j--^  combinations  of  6 

consonants  and  3  vowels ; 
Each  combination  gives  rise  to  |  9  permutations ; 
lax  fix  10 X9x8x7    5x4x3 


.'.  We  get 


I  6  ^       I  3  *  ^  I  9.  words 

=3<3^3*o"«^oo  words.  Ans. 


5.  W.  Taylor.— Solve:— 

6  8 

+ 


7    ^,8 


jr-i     jf-5    JT+I     j:  +  5' 

{Todhttnier^s  *  Algebra  for  Beginners.') 


6 


8    _ 


7    ^.8 


JT-I     jr-5     jr+l     jr  +  5 
_6 7 i?____8_ 

6x + 6  -  7^ +^7  _  185  -  90  -  8j:  -  40 
J^^-I        "~  jr*-25 

--jr-H3     I0jr~l30 
jr*-i    ■"    jr»-2S 
jr~i3     io(x-i3) 

""  JT'-l""     JP*-25 

Dividing  by   1  I        i( 


10 


25 

-4p'+25  =  iojr»-io 
-x'-ioj:'=  -10-25 
iix»=35 

As  we  divided  by  jr-  13,  therefore  13  is^one  value  of  jr. 

.'.  ■y=i3f  or  ^  ^/^^ 

6.  R.  H.  L.— Given  logio2  a '301030,  and  logio7  =  845098, 
find  the  logarithm  of  K^%y  to  the  base  1000.    ( Todhunttr,) 

Logarithm  to  the  base  10. 

LogWTr)*=ilog(yt;r) 

=  ilOg(2«-73) 

=  log2-f  log7 

= -301030 -( -845098  X}) 

a=  '301030  -  I  '267647 
=  -  '966617 

Logarithm  to  the  base  1000. 

Log  (irb)*  =  -  -966617  X  , ? 

logioiooo 

=  - '966617  X  J 

=  -  '322205. 

7.  Yeldir  Gonl.— a.  B,  and  C  are  three  brothers.  Ten 
years  ago  A's  age  was  twice  B*s ;  eight  years  ago  B*s  was  twice 
C's ;  and  two  years  ago  A's  was  twice  C's.  When  did  A  come 
of  age?    {College  of  Preceptors,  Midsummer,  1884.) 

Let  j:=A*s  present  age, 

And,,    2=Cs  „      ; 

Then  (i)  jr-io=2(jf- 10) 

(2)^-  8=2(z-.8) 

(3)x-    2  =  2(z-2) 

(l)4f-2^=:-IO 

KZ)x 


"  -  2^=  -  10 1 
f-2«=-   8  \ 
•-2«=s-    2  I 
(2)jf-22=-    8\ 
(3)j:-2s=s-    2^ 


Subtracting,  -  jt  +^=  -  6 
2Jr- 2^^=12  \ 

(l)  X~2jf=-IoJ' 

Subtracting,  .',  jr=22. 

•  *.  A  came  of  age  a  year  ago. 
Note, — Each  correspondent  is  restricted  to  one  question. 

8.  St,  Au bin.— Solve  : — 


Multiplying 

each  side  by  jr* 

Extracting     "j 

square  root  of    ]■ 

each  side       J 


X 

I  + 


aH 


i\ 


jr*+a 


■  =a^*i 


9.  Essayist. — A  quantity  of  com  is  to  be  divided  among  n 
persons,  and  is  calculated  to  last  a  certain  time,  if  each  of  them 
receive  a  peck  every  week  ;  during  the  distribution  it  is  found 
that  one  person  dies  every  week,  and  then  the  com  lasts  twice 
as  long  as  was  expected.  Find  the  quantity  of  com,  and  the 
time  it  was  expected  to  last. 

Let  jTsTime  the  com  was  expected  to  last  in  weeks  ; 
Then,  iMr= Quantity  of  com  in  pecks  ; 

We  have  an  Arithmetical  Progression,  in  which  the  first  term 
is  ft,  the  difference  - 1,  the  no.  of  terms  2x,  and  the  sum  nx, 

S-\2a+{ft-i)d\- 

2 

,«.  »jr=[2«  +  {(2jr-i)x  -ij]x^* 

2 

=  (2»-2j:+i)xjr 

Dividing  each  side  by  x, 

nzz2n-2x+i 

2x=2n-n  +  i 

=  »+! 
«+I 


.'.  X= 


n  +  t 


,'.  The  corn  was  expected  to  last  weeks  • 


The  quantity  of  corn  was     '^^  '   pecks. 
//bte.  -No. 


2 


^  la  Blackbird. — In  a  geometrical  progression  of  5  terms  the 
difference  of  the  extremes  is  to  the  difference  of  the  2nd  and  4th 
terms  as  10  :  3,  and  the  sum  of  the  2nd  and  4th  terms  equals 
twice  the  product  of  the  ist  and  2nd.    Find  the  series. 

(1) 


flr*-a 

:    at'^-ar    ::  10  :  3, 

ii(H-i) 

:  ar{r^'i)    ::  10  :  3, 

C'^-i) 

:    rir'-l)    ::  10  :  3, 

r'  +  i 

:           r         ::  10  :  3, 

.'•  3(^'  +  l)  =  »or 

r'+l-'^'' 

3 

^     lor 

r"--     =-i 

3 

r" 

r-i  =  M 

'•=±»  +  » 

.••  '•=3.  or  J. 

Aug.,  i884,] 


THE  PRACTICAL   TEACHER. 


291 


(?) 


=  l±3!.or'  +  <*l' 

2  2 

.-.  Scries=s.  IS,  45»  I35»405J 

II.  Franchise.— Two  partners,  A  and  B,  gained  ^140  by 
trade ;  A's  money  was  3  months  in  trade,  and  his  g»in  was  /'60 
less  than  his  stock  ;  and  B*s  money,  which  was  £^0  more  than 
A's,  was  in  trade  5  months.     What  was  A*s  stock  ?    (Piper,) 

Let  jr= A's  stock  in  pounds ; 
Then, 

3^+5(^^  +  50)  •  Z*  ''  140: -^-60; 
(&T+25o)(jf-6o)=s3jrx  140 
84  '  ~  230*  -  1 5000 = 42ar 
Sx*- 650?  =15000 

4  04 

105625 +  120000 

.'.  jfsjoo,  or  -  V-. 

.  •.  A's  stock  was  i^ioo. 


litre  J^08ter*s  (!i$tritin0  anb  ^ratoing 

C0pg-^0nhs. 

FIFTEENTH  ANNUAL  COMPETITION,  1885. 

We  have  pleasure  in  drawing  the  attention  of  our  readers 
to  the  results  of  the  recent  popular  Writing,  Drawing, 
and  Painting  Competitions  promoted  by  Mr.  Vere 
Foster. 

During  the  past  year  there  have  been  592  competitors 
in  Ordinary  Writing,  52  in  Plain  and  Ornamental  Letter- 
ing, 299  in  Drawing,  and  73  in  Painting.  Three  hundred 
and  seventy  boys  have  competed,  and  five  hundred  and 
forty-seven  girls,  of  whom  363  hail  from  Ireland,  and  554 
from  Great  Britain,  30  counties  in  Ireland  being  repre- 
sented, 32  in  England,  i^  in  Scotland,  and  3  in  Wales. 

The  Highest  Prize  for  Ordinary  Writing,  £2f  was 
awarded  to  Nannie  Lynch,  aged  eleven,  a  pupil  of  Kil- 
cock  Parochial  School,  county  Kerry ;  and  the  second, 
third,  and  fourth  prizes,  of  ^2  each,  were  awarded  to  three 
girls,-~pupils  respectively  of  the  Methodist  College,Belfast, 
Fohenagh  National  School,  county  Limerick,  and  Kilcock 
Parochial  School,  Kerry. 

The  following  are  the  conditions  of  the  Competition 
for  1885,  open  to  pupils  of  either  public  or  private  schools 
throughout  the  United  Kingdom  not  over  18  years  of 
age  on  January  i,  1885,  and  not  being  apprentice  htho- 
graphcrs  : — 

Writing.— For  the  most  faithful  imitation  of  the  head- 
lines in  my  Copy-book  No.  7  (or  No.  8  of  my  Palmerston 
Series),  each  word,  with  exception  of  capitals  and  the 
sniall  letter  z,  to  be  written  continuously  through  without 


lifting  the  pen  from  the  paper — one  prize  of  ;£5,  five  prizes 
of  £2j  twenty-five  prizes  of  ;^i,  fifty  prizes  of  los.,  and  two 
hundred  prizes  of  5s.  each.     Total  prizes,  281  ;  amoimt, 

;£"5- 

It  will  not  be  sufficient  to  copy  the  headline  only  once, 

but  every  ruled  line  should  be  written  on. 

I  wish  to  impress  upon  teachers  that,  in  order  to  ac- 
quire freedom  of  hand  in  the  style  of  Copy-book  No.  7,  it 
is  necessary  that  their  pupils,  o/^  whatever  age,  should  first 
be  well  grounded  in  the  principles  illustrated  in  the  ele- 
mentary books  Nos.  I,  2,  and  2^. 

Plain  and  Ornamental  Lettering.— For  the  most 
faithful  copies  of  the  whole  of  the  headlines  in  my  Copy- 
book No.  10— one  prize  of  ;^5,  ten  prizes  of  ;^i,  and  twenty 
prizes  of  I  OS.  each.    Total  prizes,  31 ;  amount,  £2$, 

It  will  be  sufficient  to  make  one  copy  only  of  each 
headline  in  No.  10. 

As  conditions  of  the  distribution  of  so  large  a  sum  I 
shall  expect  at  least  2,000  competitors  in  Copy-book  No.  7, 
and  200  in  No.  10.  Should  the  number  exceed  2,000, 
additional  prizes  will  be  given. 

Drawing.— For  the  most  faithful  imitations  of  the 
examples  in  anv  of  my  books,  A,  B,  C,  D,  E,  G,  I,  J,  K, 
M,  O,  Q,  or  T  (geometry  being  omitted),  the  copies  to  be 
in  every  case  drawn  in  the  book  (threepenny  edition),  the 
copv  to  be  slightly  enlarged  or  reduced  from  the  original 
in  due  proportion — one  prize  of  ;£i,  three  prizes  of  los., 
and  sue  prizes  of  5s.  each.  Total  books,  45.  Prizes,  45a 
Amount  ;C'8a 

All  lines,  except  in  book  T,  must  be  drawn  with  pencil, 
and  without  the  aid  of  ruler,  compass,  or  other  instru- 
ments. 

There  should  be  at  least  100  competitors  in  any  one 
book.  Failing  that  number,  I  will  reserve  to  mysdf  the 
liberty  of  grouping  the  books  in  quantities  of  100,  or  there- 
abouts. Should  the  number  of^competitors  in  any  one 
book  exceed  100,  the  number  of  prizes  of  each  class, 
except  the  firs%  for  copies  of  that  particular  book  will  be 
increased. 

Water  Colour  Painting.— For  the  most  faithful 
copies  of  any  /our  studies  in  colours  in  any  one  of  the 
following  subjects  contained  in  my  books,  namely: — 
Flowers,  Landscape  in  Sepia,  Landscape  in  Water 
Colours,  Marine,  Animals,  Illuminating.  For  each  sub- 
ject one  prize  of  ;£i,  three  prizes  of  los.,  and  six  prizes  of 
5  s.  Total  subjects,  6.  Prizes,  60.  Amount,  £24,  There 
should  be  at  least  thirty  competitors  in  each  subject. 
Arrangements  have  been  made  to  reprint  the  examples  of 
Landscape  in  Sepia  and  Landscape  in  Water  Colours, 
and  they  will  shoitly  be  in  the  hands  of  booksellers. 

Extra  prizes  are  offered  for  the  advanced  works  in 
Water  Colours  recently  added  to  the  Series,  and  published 
by  Messrs.  Blackic  and  Son,  viz.— Easy  Studies  in 
Water  Colours,  Trees  in  Water*  Colours,  and 
Sketches  in  Water  Colours,  by  various  Artists — for 
any  four  drawings  of  each  subject  one  prize  of  /i  los., 
three  prizes  of  15s.  each,  and  six  prizes  of  7s.  6d.  each. 
Total  subjects,  3;  Prizes,  30;  Amount,  £iS,  There 
should  be  at  least  thirty  competitors  in  each  subject 

In  Painting  there  will  be  no  limit  of  age  or  restriction 
to  schools,  professional  artists  or  teachers  only  being 
excepted.  Th^  Committee  of  Examiners  on  Painting 
wish  me  to  suggest  that  in  future  competitions  the  Copies 
should  NOT  be  enlarged  or  drawn  on  too  rough  paper. 
The  paintings  should  not  be  mounted  on  paper  of  a  larger 
size  than  the  Copy-books, 

Each  prize  will  be  accompanied  by  a  handsome  certifi- 
cate of  merit 

The  following  particulars,  signed  by  the  teacher,  should 
accompany  eacn  book,  written  on  the  front  of  the  cover : — 
Name  of  pupil ;  age  on  January  i,  1885  ;  name  and 
address  of  school ;  average  nimiber  of  pupils  in  daily  at- 
tendance during  the  preceding  twelve  months. 
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Winners  of  the  highest  prize  in  any  subject  may  not,  as 
a  rule,  compete  again  in  that  subject ;  but  such  may  com- 
pete for  the  prizes  offered  below  for  the  South  Kensington 
Series. 

The  books  should  be  delivered,  carriage  paid,  addressed 
to  Vere  Foster,  care  of  Blackie  and  Son,  89,  Talbot  Street 
Dublin,  on  or  before  April  30,  T885.    Communications  of 

the  nature  ot  a  letter  should  not  be  enclosed  in  book-post 
parcels,  but  should  be  sent  separately  on  post-cards  or 
otherwise. 

All  writing-books  for  which  prizes  under  £1  shall  have 
been  awarded  will  be  returned  to  the  writers,  if  desired, 
on  receipt  of  address  and  stamps  for  postage ;  also  all 
Drawing  and  Ornamental  Lettering  Books,  whether  be- 
longing to  successful  or  unsuccessful  competitors,  with 
the  exception  of  those  books  for  which  the  higher  prizes 
may  be  awarded,  of  which  a  selection  will  be  retained  for 
exhibition. 

Prize  Lists  will  be  sent  to  all  competitors,  and  will  be 
furnished  to  the  Schoolmaster^  the  Irish  Teachers  Journal y 
and  other  Educational  Journals. 

VERE  FOSTER. 

Belfast,  y«(K  ii  1884. 


First  Grade  Freehand.  Ornament,  Plants,  ElE' 
MKNfARY  Figure  (in  all,  18  Books). — For  the  most 
faithful  copies  of  the  Examples  in  any  two  books,  dranvn 
in  the  books.  For  each  series — one  prize  of  ;^i,  two  prizes 
of  lof.,  and  six  prizes  of  5s.     Total,  £\o  los. 

There  must  be  at  least  100  competitors  in  each  of  the 

three  series. 

Second  Grade  Freehand.  Ornament  (4  Books).-^ 
For  the  best  copies  of  any  two  books,  drawn  in  the  books, 
one  prize  of  £2^  Xvfo  prizes  of  jfi,  and  six  prizes  of  los, 
Total,  £7- 

There  must  be  at  least  50  competitors. 

Human  Figure.  Large  Heads  (3  Books),  Figures 
FROM  the  Cartoons  (4  Books).— For  the  most  faithful 
copies  of  any  two  books,  drawn  in  the  books.  For  each 
series,  one  prize  of  ;^3,  two  prizes  of  j^i  los.,  six  prizes  of 
15s.    TotaJ,;^2i. 

TJiere  must  be  at  least  50  competitors  in  each  series. 


In  order  to  encourage  a  further  development  of  Drawing, 
on  the  more  strictly  academic  lines  (such  as  required  for 
Art  Students  by  the  Department  of  Science  and  Art),  the 
following  prizes  are  offered  (for  18S4-5),  on  conditions 
similar  to  Vere  Foster's  Competition  in  Drawing. 


Illustrated  List  of  Poynter's  South  Kensington 
Drawing>Books  sent  on  application  to  the  Publishers, 
BLACKIE  &  SON,  49,  Old  Bailey,  London; 
17,  Stanhope  Street,  Glasgow;  and  89,  Talbot  Street, 
Dublin. 


Vere  Foster's  Writing  and  Drawing  Copy- 
books may  be  obtained  through  any  local  Bookseller^  or 
post  free  for  the  price  in  stamps,  direct  from  the  Pub- 
lishers, BLACKIE  &  SON,  49  and  50,  Old  Bailey, 
London  ;  17,  Stanhope  Street,  Glasgow  ;  or  89,  Talbot 
Street,  Dublin. 


GILL'S    SCHOOL    SERIES. 


Ollili'S    'ALBAN7' 

ELEMENTARY   SCIENCE  READERS. 

The  Education  Code  of  1882-3  has  placed  Elementary  Science  on  Schedule  IL  as  a  Class  Subject 
which  may  be  taken  instead  of  Geography.     It  also  prescribes  a  Course.     The  Code  further  says  that, 

above  Standard  II.,  the  subject  should  be  taught  through  Reading  Books. 

GEORGE  GILL  &  SONS  have  therefore  prepared  a  complete  set  of  Readers  for  this  subject,  which 

are  now  ready,  as  follows : — 


No.  1. — '  Albany '  Science  Readers.     Standard  HI.     Common  Objects,  Animals,  Plants,  etc.     160  pp.,  is. 


For  those  who  take,  above  Standard  III.,  the  Section  of  the  Code 

marked  (a)  viz. : — 

ANIMALS  AND  PLANTS,  with  particular  reference 
to  Agriculture. 

No.  IL—' Albany 'Science  Beaders.    Standardly. 

First  Course.     /Uiimals  and  Plants.     168  pp.,  is. 

No.  III.— 'Albany*  Science  Beaders.    standard  V. 

First  Course.     Animals  and  Plants.     168  pp.,  is. 

No.  IV.—'  Albany  *  Science  Beaders.    Standard  VI. 

First  Course.     Animals  and  Plants.     184  pp..  is.  6d. 


For  those  who  take,  above  Standard  III.,  the  Section  of  the  Code 

marked  (()  via.  :— 

PHYSICS. 
No.  II.—' Albany'  Science  Beaders.    Standardly. 

Second  Course.     Physics  (as  in  the  Cocle).     160  pp*,  is. 

No.  III.—'  Albany '  Science  Beaders.    Standard  Y. 

Second  Course.     Physics  (as  in  the  Code).     160  pp.,  is. 

No,  IV.—'  Albany '  Science  Headers.    Standard  VI. 

Second  Course.    Physics  (as  in  the  Code).    176  pp.,  is.  ^I 


Note. — We  have  received  a  letter  from  the  Department,  saying  that  either  of  these  Sections  of   the  Code  (a,  b,  or  e\  satisfies  the 

Stancfard  requirements. 

Whilst  entirely  satisfying  the  scope  of  the  Code,  we  have  most  carefully  incorporated  the  excellent  scheme  arranged  by  ihe 
London  School  Board  for  this  .*  ubject  in  their  Schools. 

.   The  whole  of  the  works  are  most  beautifully  and  appropriately  Illustrated. 
Each  Work  contains  exactly  120  pages  of  Reading  Matter,  and  is  conveniently  divided  into  60  Lessons. 
No  expense  has  been  spared  to  make  the  *  illustrated  '  as  welt  as  the  *  literary  *  features  of  these  works  of  the  highest  order. 

SAMPLE    HALF-PRICE,     FROM 

GEORGE  GILL  AND  SONS,  23,  WARWICK  LANE,  PATERNOSTER  BOW. 
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HELPS  FOB  BQST  TEACHERS  IH  DAT  AND  8DIDAT 
SCHOOLS. 

TB£  STSTKHATIC  BIBLE  TEACHER  ud  BIBLE  VOICES  TOB 

THE  lOlFNO,  poW  inr.  -it.  W., 
(Wuinii  ranpM*  ij/tirm  xatA  by  Dr.  WalU  In  (hr  timlnlng  of  Sir 

iw^indfaelpfiilhFnnt  lioiiir,  Hid  Hcun  thelHvIni  MeHlng. 

Tlie  PkACTTiciL  TurBER,  al  Jul;  I ,  Myt  o[ 
THE  GOSPEL  lUHn&L.  ORASB  m..  !•■  m.,- 

■TUt  barii  1>  unngrd  bv  one  whoK  moqumlntaiics  with  0«pel  HIr 
Iinbiawlda»bl9  knawlBcli^cir  Supday  Hcliuni  nquJirmcnU.  Eiush 
omc  It  dlrtded  liita  tbm  columns,  tli«  mlddla  ana  coiiUlnliig  the 
bwD  (ompllRl  rnnvi  tbe  Four  Goipalii  tlie  Itnt  column  tha  Oengis- 

pluMoiT  Hotel  and  llliut'ratlve' Kamaikf,  etc' 

ICHOOL  AND  HOME,  a  Montbly  Pannv  Illiutnted  Jlanilnc ;  alaci  In 
Tall,  ac  li.  (M.  each. 

RspartaorthsWulca  on  application  to  Iba  ifiwa^H-, 

STSTBUATiO    BIBUB   TB1&C3BINQ    MISSION, 

67.  PATEHHOSTBB  ROW,  ■,0. 

Tuition  by    Correspondence. 

Certificate. — The  prepualion  establiihed  in  1871  is 
ivailable  u  usual.  The  following  oie  the  fees  charged  for 
(uicejpundence  Iwice  a  week  1 —  Per  quaitei.      By  results. 

Mislers :  First  Year 15s.         ...        £x 

„        Seconi]  Year    lis.         ...        £S 

Mistresses  [  Firsl  Year    los.         ...        £l 

„  Second  Year 155.         ...        £3 

Pnpils  who  prefer  the  quarterly  arrangement  remit  the  fee  at 
lie  end  of  the  ijuarler.  Those  who  select  '  Payment  liy  Kesulls  ' 
ire  Dot  reauircil  to  pnit  with  any  money  for  Tuition  until  ■  pass 
is  recorded  ;  and,  if  the  pupil  is  unsucce^ful  after  two  atlempts, 
the  igrcement  will  be  cancelled  without  payment. 

Matriculation  (Blstal>lished  1871),  Science,  DrawinCi 
Scholarship,  A.C.P.,  Civil  Service,  Diocesan,  Shorthand, 
Musical,  Medical,  L<^l,  P.T.  Papers,  and  other  branches  as 
idvertised.    Na  faymeni  tmltsi  imcm/ul. 

Address,  Mr.  Jamrs  Jennings,  Tuition  by  Correspondence 
OAice,  Deplford,  London. 

soHOori  r>BSK:s. 


GEORGE  E.  HAWES, 

ONLY 

SCHOOL   DESK    MMUFAOTTJKER 


EASTERN    COUNTIES, 

ilas  now  on  view  at  the  Health   Exhibition,  Stand 
1389,  Albert  Hall,  patterns  of  all  the  celebrated 

EAST  ANGLIAN 

AND 

NORWICH   DESKS. 

SINGLE.  DUAL,  <&  CONVERTIBLE. 

Infant   Galleries   with  Desk  and  Seats   combined. 
Pupil  Teacher's  Desk  with  Seat  attached. 


For  Particulars  apply  G.  E.  HAWES, 

STEAM    JOINERY    WORKS, 

DUKE'S    PALACE, 
NORWICH. 


HARMONIUMS,  AMERICAN  0RQAN8,  PIANOFORTES. 

.1,   <:oui>EK    JL    CO. 

SCHOLASTIC    MUSICAL    INSTRUMENT    HAMUFACTURBRS, 

70,  Bheppetton  Bead,  New  North  Boad,  TTiingtwi,  London  H. 

Works:  FsabodT  T«rd,  Xiiax  Boad. 

SoLB  HixiBi  or 

m  'CBOHISHSR'  OBDU 

(BEGIBTERBD). 


eardauytUnillkalt 


■Admlnbty  iweet  In   I 

lilgbly  flnlihed  In  appousi 

SEE  TEBTIUDNU 


TV  yrtaUrt  poaibU  admtafftt  a 


Mara^Ti  and  Trac*tri. 


Tuition  uv  Cokbespondbnce.— /m/w/awi  ta  StioimU, 
Piipil-Ttaihen,  .issi'taulMa^tirs,  and  elhtri  ftrefarin/^  far 
Ijmdan  UnivtrsUy  Mairiculatiem,  the  /loyal  Irith  UniotnUy, 
Trinity  CelUgi,  Ctrlifieale,  Ltcal,  Civit  Uttvut,  and  0  her  £jc- 
uwiHir/rVMi.— Kapid  and  thorough  preparation  by  experienced 
graduates.  Success  guaranteed.  Passed  above  1000  pupils  for 
various  examinations.  Unexcelled.  All  the  tutors  devote  their 
entire  time  to  the  work,  hence  special  attention  is  paid  to  the 
papers.  Fees  per  quarter  payable  in  advance : — Maiiiculalion, 
£3  2S.  i  1st  U.A.,  £i  3s  ;  and  b.A.,  £%  ss.  :  College  of  Pre- 
ceptors-A.C.  I'.,  jta  as. !  L.C.V.,  £^  4*  i  Class  I.,  £i  as.  ; 
Class  IL,  30s.  I  Class  111.,  15s.:  University  Locals— Junior, 
£l  IS.  !  Senior,  £z  as. ;  Higher,  £3  3s.  ;  Queen's  Scholarship, 
155.  (all  subjects) ;  Ccrtilicaie,  Ijs. ;  Diocesan,  los. ;  Drawing 
(four  subjects],  los. 

CivlLSEitvjcEl)EI'AliTMENT,ABe,  IS  3S.— Telegraph  Learn- 
ers, las.  6d.  ;  Lady  Clerkships,  aii.  ;  Customs,  ais. ;  Excise, 
ajs.;  Men  Clerkships,  3CS.  ;  Boy  Clerks,  lis.  ;  Copyists,  ais.  ; 
&igincer  Students.  4zs.  ;  Higher  Division  Appointments, 
£3  3s. ;  Indian,  ^£5  5s.  Arrangements  may  be  made  with 
candidates  until  successful.  Candidates  are  also  prepared  for 
the  Preliminary  Legal,  Medical,  Pharmaceutical,  and  Theolof^- 
aX  Eiamlnations.    Special  subjecis  taken  separately,  fee  lot. 

Eer  quarter.  Englbh,  Latin,  Greek,  French,  German,  Italian, 
lal hematics.  Science,  Music,  Book- keeping;.  Drawing,  and 
Shorlhand  (Piiman's),  The  classes  are  strictly  limited.  Per- 
sonal tuition  by  arrangement.  Head  Masters  and  Mistresses 
of  Elementary,  Private,  and  Middle  Class  Schools,  who  have 
not  yet  matriculated,  should  join.  The  utmost  secrecy  is  main- 
tained. Schools  privately  examined  and  reports  drawn.  Ad- 
vantages : — Moderate  Terms,  Thorough  Preparation,  Ferfact 
Privacy,  Time  Saved,  Graduated  Instruction,  Suitable  Eiiercisca, 
Careful  Corrections,  and  Ample  Solutions.  Papers  are  pro- 
vided regularly  Iwice  a  week.  Candidates  may  join  at  any  lime. 
P.  0.0.  to  be  made  payable  to  W.  G.  Pierce,  at  Woodhousc 
Lane  Post  Office,  Leeds.  A  S^pedal  Class  for  Ladies  preparing 
for  Clerkships  in  the  Post  Office,  age  iS  to  30 ;  commencing 
salary  £(>^,  ranging  to  1^300.  Mo  extra  charge  is  made  for 
postage  or  stationery,  as  all  fees  are  inclusive.     For   further 

Suticulars  send  a  stamped  addressed  envelope  to  J.  I*ierce, 
i.A.,  Civil  Service  Institute,  56,  Cobourg  Street,  Lefd.g, 
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ESTABLISHED  ilji. 

BIRKBECK  BANK.— Southampton  Buildings,  Gian- 
eciy  Lull. 
Caireat  Aconinti  opcDcd  accordinff  to  the  nsojil   pmcliCA   of  other 
BinkEn.  mud  Inisnsi  iJlowed  on  tli«  nunimnm  moolhlT  Istucei  whenoal 
drftWB  b«law  £50,     No  conunlivoa  chw^d  for  kc«pLag  AccouDtl. 

r^  frttof  dULTgOi  Ihdcmtodr  of 

ud  thepuKUieudMlflofStodti 


The  B«nk»l»o  r , ,_ 

Tfa<  Bank  underulcB  for  iu  outomi 
I>vcdf.  WniiDRii  end  olher  Securitjea  ho 
of  ErchangOf  Djvidtpdc.  and  Coupons;  1 
■Dd  Shun.         Lciun  of  Cndit  uid  C 


,  ia«o. 


rticulu.   on.p£ll 
FRANCIS  K^ 


[AVENSCROFT,  ] 


ual  Roo«lpta 


H° 


Tha  BlFlcbwjk  Bulldlno   Society'!  Ai 
szcead  Four  Millloni. 

HOW  TO   PURCHASE  A    HOUSE  FOR   TWO 
GUINEAS  PER  UONTH,  inch  huncdiiu  Poucwoo  *od  do 
"  m  to  Fiy.    Applyatthe  OSaof  the  BixKBiciE  BuiLDiHO  SocuTT. 

IOW  TO  PURCHASE  A  PLOT  OF  LAND  FOR 
FIVE  SHILLINGS  PER  MONTH,  wjlh  ImniediUs  pouo^ciB, 
either  tm  Building  or  Gudeninf  porpoteft,   ^wfij  *t  ^  OlEca  oltibe  Blue- 

A  PunphlM,  with  full  pjinicaUn,  od  iLppliallai. 

FRANCES  RAVBNSCROrr,  Ku*|< 
DttthuBptoo  BoHdinOi  QuDccry  l^ne. 

JusI  published,  in  fcp.  8va,  price  zi. 

MACAULAY'S  MILTON,  edited  to  illustrate  the 
Laws  of  Rhetoric  and  Composition.     By  Alexander 
Mackie,  M.A.,   Author   of  *  Scotticism!  Ami^cd  and  Cor- 

"^      '  London :  LONGMANS  &  CO. 


CIVIL  SERVICE.— Female  Clerks,  Men  and  Boy 
Clerks,  Excise,  Customs,  etc.  Candidales  rapidly  pre- 
pared through  post  on  a  thoroughly  iodividnat  system.  Fifty 
luccesses  during  1SS3.  Prospectus,  conloining  list  of  successes, 
lestimonials,  etc.,  free  on  apphcation  to  J,  Keefe,  F.K.G.S., 
etc.,  Civil  Service  Academy,  Liverpool. 


SCHOl-ASTIC 
MUSICAL  INSTRUMENT  CO. 


n  aapplr  tmtb.m,  flohool  Bosrd  Km 

■uacni  with  AMT  ktiid  of  KnUna  inrtnuiMnt  tram  tXJ 

Itakn  at  bona  Ada  Tnd*  FilM  tor  Outi,  v  iv  Bav  iMitiliDMiM. 


^^ 


A* 

'Wabnt  aoirbad  ^mtf^Uati  to  try  the  pI*do  ;  md  I  caBWHiaa 

ka*  my  much  m  en  pleeeed  with  it,  end  how  tieel^  I  em  ebligtd  u  yoa 

(>^riD^>e»iB»lUDl>aiBiBa«Dlio  -Mattuw  Auou^ 

'Yob  era  et  Hheely  to  mka  uy  aea  «f  ay  wHVe  nd  mom  t 

thai  the  {ieag  b  si«n«ii  lvi>>- '~  • <  • — >■  — •  •<»•  :•' 

^eiKL'-R*T.  T. 


I  en  fule  ti  Ih* 


TBI  ONLY  ADDRESS  IS 

80,  0BBHI7  OUSaXNT,  OAMDZH  EOAOk 
LONDON.  K.W. 


Second  Edition.     'A  gtm  of  a  Utile  Book'    'Rtally  unique' 

DICKINSON'S 

IMGDldes  Of  Ei^Ifsh  GnnmiBr  ft  inaljsls  SimpUfled. 

With  a  Course  of  Examination  Questions.  Price  is. 

Tht  /Vaii^T'.^inidM/Biyi— 'WenrtgWl  to  welcome  ejeeond edition 
of  Mr.  Dickiiuon's  vjeinl  Utile  work.  THe  whole  subject  ii  Eiost  Iblly  end 
carernlly  treated  from  the  fint  Ituoo  on  nouns  to  the  examimilion  of  the 
nou  involved  itntmce.  All  knottr  pobti  art  to  thoroughly  eiplainEd  and 
■o  Fully  illnmied.  ibal  il  muit  be  the  itadent'i  awn  fault  if  he  has  not, 
I'ter  having  worked  thnniah  the  hcnk.  an  acconle  and  reliahle  B"9  of 
the  grainmalfcal  llmelure  of  ihe  lanaruagc' 

London :  Joseph  Hughes,  Pilgrim  Street,  Ludgate  Hill,  E.C. 


'™'"l)£''wAHNEE'i' PATENT 

FLEXIBLE  HIP  CORSET 


hBUtcbed  GoId,4/Sl  ' 


Uty,  8/B  i  Whit*  or  Dteh,  M, 
B.   AMBSY,    CLAPHAM    BISB.    LONDON,   8.W. 


M?   SAI.E. 

Summer  Dresses  from  2/6=*2  yards. 
PsUitms  Fi-el. 

B.  AMEB7>  6  A  7,  High  St.,  Clapbam,  London. 


BE 
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No'w   Ready,    8vo,    price   128.    6d.    Cloth. 

OUTLINES    OF     PS7CHOI.OaT, 

With  Special  Reference  to  the  Theory  of  Education.    By  JAMES  SULLY,  M.A., 
Examiner  for  the  Moral  Sciences  Tripos  in  the  University  of  Cambridge;  Author  of  *^  Sensation  and  Intniiiony  etc, 

*  Mr.  Sully  has,  in  our  opinion,  done  more  for  the  progress  of  education  by  supplying  teachers  with  a  really  suggestive  text- 
hook  on  psychology,  than  hercould  have  done  by  giving  us  any  quantity  of  good  advice  as  to  the  Theory  of  Education,— foumat  of 
Education, 

*  Students  are  wont  to  find  the  (irst  chapters  of  psycholo^  specially  trying.  The  art  of  the  writer  lies  in  overcoming  this 
initial  difficulty  by  placing  the  reader  in  such  a  position  at  the  first  as  may  enable  him  to  grasp  the  general  drift  of  the  subject,  and 
the  wider  conditions  which  determine  it,  before  he  plunges  into  systematic  detail.  In  this  Mr.  Sully  has,  we  think,  been  very 
successful.' — Educational  Timts, 

*  This  volume  gives  as  much  as  yet  exists  of  the  Theory  of  Education,  and  for  the  teacher  it  is  the  most  important  work  on 

psychology  in  the  English  language We  recommend  our  readers  to  get  the  book  at  once,  and  study  it.    The  style  is 

delightfully  clear.* — Practical  Teacher,  


London:    LONGMANS    &    CO. 

MURBY'S  IMPERIAL   COPY   BOOKS. 

» 

NEEDLEWORK. 

•  EXOELLEHT.'                                                        *  UlTEXGELLED.' 

« 

NOW  READY. 

Tbese  superior  Copy  Books  are  rapidly  finding  their  way  into  all 

good  schools. 

nefoUowing  nno  numbers  have  lately  been  added:'-' 

Ko.   34,  TBxt  and  Large  Text. 

No.    bi.  Large  Hand  and  Small. 

No.  12},  Girls'  Finiihtng  Hand. 
Making  in  all  seventeen  numbers.    Price  ad.  each 
*,*  ^ivecinufu  on  am^icatum, 

KINDER-GARTENJ 

Now  Ready. 

THE  KINDERGARTEN  AT  HOME. 

By  Emily  A.  E.  Shirreff,  President  of  the  Frobcl  Society. 

Price  y.  6f/.,  extra  cloth, 

A  Specimen  Copy  sent  post-free  upon  receipt  of  P.  0.0.  for 

2s.  8d. 


A  MANUAL  OF  PLAIN  NEEDLEWORK 

AND 

CUTTING  OUT. 

By  Emily  G.  Jone.s,  Directress  of  Needlework  to  the 
Educational  Department. 

With  original  plates  and  illustrations,  and  a  three  yards'  sheet 
containing  patterns  *  arranged  so  as  to  show  the  greatest  economy 
of  materials. ' 

Price  3J.  6(1,  extra  cloth, 

A  Specimen  Copy  sent  post  free  upon  receipt  of  P.0.0. 
for  2s.  8d. 


London:  Joseph  IIucjhes,  Pilgrim  Street,  Ludgate  Hill,  E.C.       London:  Joseph  Hughes,  Pilgrim  Street,  Ludgate  Hill,  E.C. 

NOW  READY.    SMALL  CROWN  8vo. 
STOUTLY   BOUND.     SUPERBLY   ILLUSTRATED. 

HUGHES'S 

NATURAL    HISTORY 

READERS. 


BY 


Mrs.  FENWIGK  MILLER ;  Rev.  J.  G.  WOOD,  M.A.,  f .L.S. ;  and  T.  WOOD,  M.E.S. 

Specially  adapted  to  the  requirements  of  the  latest  circular  (No.  233)  on  Reading  Books  issued  by  the 
Department 

AilTftTivP  •!•  •«.  ...  •..  ••  ...  ..*  ...  •*•      40  • 


Standard  I 

Standard  II 

Standard  III. 

Standard  IV. 

Standard  V. 

Standard  VI.  &  VII.     (In  one  vol,) 


...        ...    oci« 

...  ...      oCL. 

...  lOd. 

{in  the  Press)     1  /- 

1/- 
1/- 


») 
» 
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The  Educational  News  says  :  *  This  is  the  most  successful  attempt  which  we  have  yet  seen  of  bringing 
Natural  History  down  to  the  level  of  young  children.  It  is  confined  to  Domestic  Animals ;  and  they  are 
treated  in  that  simple,  playful,  half-jocular,  half-earnest  fashion  which  appeals  so  strongly  to  the  minds  of 
children.' 

JOSEPH   HUGHES,  Pilgrim   Street,  Ludgate  Hill,  London,  E.C, 


CCXCVl 


THE  PRACTICAL  TEACHER  ADVERTISER. 


[Aug.,  1884. 


HEW  OOPT-BOOES,  In  16  Parts— Prloe  Tvtropenoa  eaoli. 


COX'S 

Practical  Standard  Copy-Boots. 

SPECIAL    FEATURES. 

X.  The  copies  are  set  in  a  bold,  natural  hand,  not  too  much  sloped,  with  looped  letters  of  moderate 

length. 
9.  The  mode  of  forming  the  most  difficult  letters  is  clearly  shown. 

3.  The  arrangement  is  so  simple  that  a  scholar  cannot  possibly  have  any  doubt  as  to  what  he  has  to 

do — thus  saving  the  teacher's  time. 

4.  A  complete  training  is  afforded  to  Standards  II.  and  III.  in  the  art  of  '  Working  an  Examination 

Paper  in  Arithmetia' 

5.  Practical  hints  are  freely  given,  especially  in  the  earlier  numbers,  for  the  guidance  of  both  Pupil 

Teachers  and  Scholars. 

6.  The  books  are  carefully  graduated,  and  great  variety  is  afforded  in  the  Higher  Standards  where 

it  is  most  needed. 


STANDARD  I. 

No.  I.  Elements,     Letters*     knd     Simple     Combinations* 

Medium  Largre  Hand. 

Na  2.  Letters,    and   Easy    Words    formed     from    them. 

Medium  Large  Hand. 

No.  3.  Short  Easy  Words  formed  of  lettexi  not  going  above 
or  below  the  line. 

Medium  Large  Hand. 


STAIVDADD  III. 

No.  7.  Bold  Small  Hand  in  Double  Lines.    Narrative. 
No.  7|.  Capitals  and  Figures.     Large  Hand  and  Small  Haad 
in  Double  Lines.   (Exactly  adapted  to  the  requiremeati 
of  Standard  HL) 
Na  8.  Small  Hand— Double  Lines — ^Grammar  &  Geographf. 
A  ihorou&k  training  gtvtn  in  working  tki  AriihSttiic  ff 
Standard  III.  on  paper. 


STAIVDARD  II. 

No.  4.  Short  Words  in  common  use  containing  Loop  Letters. 

¥Hill  Text. 

No.  5.  Short  Words  in  common  osci  each  commencing  with  a 
Capital  Letter. 

Medium  Text. 

No.  6b  Bold  Small  Hand  in  Double  Lines— Geography  and 
Granmiar. 

A  thorough  training  given  in  working  the  Arithmetic  of 
Standard  II,  on  paper. 


STANDARD  TV. 

No.  9.  Full  Text  and  Small  Hand  in  DoaUe  and  Singlr 

Lines — Geography. 
No.  10.  Small  Hand — ^Single  Lines.    Narrative. 

STAIVDARD  V. 

No.  II.  Small  Hand — Sii\gle  Lines — Geography. 
No.  12.  Small  Hand — Single  Lines.    Poetry. 


STANDARD  TI. 

No.  13.  Small  Hand — Single  Lines — Geographj. 
No.  14.  Commercial  Forms — Letters. 
No.  15.  Finishing  Hand  for  Boys  or  Girls. 


OPINIONS  OF  THE  PRESS. 
77u  Irish  Teacher^  Journal  says— 'Having  now  given  the  entire  plan  and  scope  of  these  Copy-Boob, 
we  have  only  to  advert  to  the  style  of  writing  which  they  contain.  On  this  point  we  can  confidently  state 
that  Mr.  Hughes's  Copy-Books  are  second  to  none  in  the  market ;  and,  in  many  respects,  they  are  superior 
to  any  we  have  seeu  ^  From  beginning  to  finish  a  careful  graduation  is  maintained,  showing  they  are  the 
work  of  a  practical  teacher ;  and  it  will  be  the  pupil's  own  fault,  who  practises  these  Copy-Books»  if  he  does 
not  acquire  and  write  an  excellent  hand  for  life.' 

Thi  School  Board  Chronicle  says — '  Gives  the  pupil  much  more  help  than  used  to  be  given.    Great 
boldness  in  the  forms,  more  particularly  in  the  first  half-dozen  books.    A  very  good  set  of  Copy-Books. 

A  Few  Unsolicited  Testimonials  from  Teachers. 

Mr,  J,  Womtington^  Mixed  School^  lVolverh€u$tpion^  writes— 
•  The  Copy-Books  are  excellent.' 

Mr,  Hugh  Peace  y  Public  School,  Mary  kirk,  writes— 'They 
have  given  my  pupils  quite  a  new  zeal  in  their  writing,  and  most 
satisfactory  results  are  appearing.* 

Mr,B.  Holdsworth,  Hoy  land  National  School ,  Bamsley,  writes 
— *  I  shall  introduce  them  into  my  school  at  once,  as  I  have  seen 
nothing  to  equal  them.' 

Mr,  William  Jotusy  Maesygar,  Llanpumptainty  writes—*  The 
Copy-Books  are  excellent,    I  shall  adopt  them  at  my  school' 


Mr,  T,  Badiock,  of  Grawsend,  writes — *.  .  .  I  shall  introduce 
the  entire  series,  which  I  consider  excellent.' 

E,  Newly n.  Esq,,  M,C,P,y  Slough,  writes— 'They  are  the 
very  best  I  have  ever  seen.  The  clear,  well-defined  writing  is 
truly  refreshing,  and  I  shall  adopt  them  at  once  in  my 
school.' 


Mr,  J,  H,  Barker,  Somers  I'o^itm  Board  School,  Tooting, 
writes — '  The  bold  round  writing  of  Mr.  Cox  is  quite  refreshing, 
and  is  sure  to  be  welcomed  1x)th  by  masters  and  inspectors.' 

9*  Bpecimen  pafires  sent  free  on  application. 

Exactly  adapted  to  the  requirements  of  the  *Mundella  Code, 

London:  JOSEPH  HUGHES,  PUgrim  Street,  Ludgate  Hill,  E.C 


7%£  SCHOOLMASTER  3a>f.^—*  Admirable  in  ev«ry  respect.* 

HUGHES'S 
STANDARD  STORY  ROOKS. 

JLarge  Type — Beautifully  Illustrated—Strongly  Bound. 


Stories 
Stones 
Stories 
Stories 
Stories 
Stories 
Stories 


for  Infiants.  64  pp. 

for  Standard  I.,  G6  pp. 
for  Standard  n.,  128  pp. 
for  Standard  III.,  160  pp. 
for  Standard  IV.,  224  pp. 
fbr  Standard  v.,  288  pp. 
fbr  Standard  VI^  320  pp. 


.  •  . 

4d. 

.  •  . 

6d. 

.  •  . 

8d. 

•  •  . 

lOd. 

•  »• 

Is. 

.  •  • 

l8.6d. 

.  •. 

2e. 

OPINIONS    OF   THB   PBBSS. 


The  T'^a^Jk^r  says : — *  We  praised  with  unusual  wannth  the 
eairlier  books,  and  are  pleased  to  find  that  the  latest  addition  is 
worthy  of  its  predecessors.  We  have  in  this  book,  stories  of 
famous  London  buildings,  of-  travel,  of  animals,  of  heroes,  and 
stories  from  English  and  Scotch  history.  We  congratulate  Mr. 
Hughes  on  tbe  excellence  of  the  "Stories,"  and  we  congratulate 
the  children  into  whose  hands  they  may  fall.* 

The  frish  TTtac^cr's*  Jourital  ssiy^  :^-'The  stories  are  not  only 
interesting,  but  are,  at  the  same  time,  well  worth  remembering. 
The  pupil  ^vbo  reads  oi  the  **  Adventures  of  Alfred,"  the 
**  Death  of  Harold,"  the  ••Adventures  of  Robin  Hood,**  the 
M  Battle  of  Crecy,**  the  "  Loss  of  the  White  Ship,"  and  similar 
stories  is  n^t  likely  to  rest  satisfied  until  he  acquires  a  more  ex- 
tensive kno%v-ledge  of  the  history  of  his  country.  But  the  stories 
are  in  sufficient  variety  to  suit  the  tastes  of  readers  having  no  love 
for  history.  Geography,  Natural  History,  Biography,  and 
Domestic  Economy  have  been  laid  under  contribution  in  order 
to  furnish  materials  for  one  of  the  most  charming  Readers 
which  can  possibly  be  plac«l  in  the  hands  of  an  intelligent  boy 

or  girl-* 

The  Schao/fys4Msfer  says :— « They  are  original,  interesting,  and 
attractive,  and  cannot  fail  to  create  a  love  for  reading.  They 
only  require  to  l>e  known  to  be  appreciated.' 

Papers  for  Teachers  says :— '  They  arc  charmingly  written.* 

The  Schoci  and  University  Magazine  says  : — *  Deserve  our 
\C  hest  conm»c^*^*^*^°»  ^^  we  unconditionally  accord  it  to  them, 
lA^iTthv  of  tli«  young  and  enterprising  publishing  house  whose 
imprint  it  l>ears.* 

The  School  ^oard  Chronicle  says  s — •  They  can  hardly  fail  to 
be  favourite  reading  with  the  little  ones/ 

VBPBCIMBNS    S 


The  School  Guardian  says  :^*  Just  the  sort  of  book  to  malce  a 
child  try  to  read  it  for  the  amusement  it  affords.  The  point  of 
all  the  tales  is  to  teach  kindness  to  animals— a  most  necessary 
lesson  for  young  children,  which  could  not  be  better  enforced 
than  it  is  here.*  ' 

TYit  Journal  of  Education  says  :-—•  They  are  marvels  of  cheap- 
ness.   The*  selection  of  poetry  seems  to  us  particularly  happy.' 

The  Teachers  Assistant  and  Sludent's  Magazine  says  s— *  Not 
only  suitable  language,  but  suitable  thoughts  and  subjects  are 
pressed  into  the  service,  if  we  may  say  so ;  and  the  result  is  story 
books  which  children,  as  sk>on  as  they  begin  to  read  at  all,  will 
I6ve  to  read  on  every  opportunity.' 

The  Scholastic  World  says  :— *  Intended  to  make  the  path  of 
reading  as  pleasant  as  possible  to  little  learners.  The  stories 
are  well  written  and  .interesting,  and  the  language  is  carefully 
graduated.  The  series,  so  far,  leaves  little,  if  anything,  to  be 
desired,  and  is  sure  to  become  popular,  both  for  home  and  school 
reading.* 

The  Edu  alional  News  (Scotland)  says:— 'Exactly  such  A 
book  as  an  intelligent  child  would  choose  for  its  own  reading.' 

The  Edtuatifinal  Chronicle  says  : — '  The  arrangement  and  con- 
struction of  these  books  have  been  carried  out  with  utmost  care. 
In  the  volume  now  before  us  (Standard  V.)  these  features  of 
excellence  have  been  equally  well  sustained.    In  addition  to  the 

« 

•*  Stories  of  Famous  London  BuildingsJ*  **  Stories. from  English 
and  Scottish  History,**  and  '*  Stories  of  Travel,  of  Animals,  and 
of  Heroes,**  we  are  pleased  to  see  a  Domestic  Economy  Lecture^ 
four  chapters  of  which  are  certain  to  prove  attractive  reading^ 
fpr  the  girls  especially.     We  cordially  recommend  the  series** 

BNT   POST    FREE. 


LONDON  •     JOSEPH   HUGHES,    PILGRIM    STREET,    LUDGATE    HILL,    B.C. 


NATIONAI.  SOCIETT'S 

PUBUGATIOE  for  tli«  1884 


) 


SHAKESPEARE'S  HISSTOfUCAL  PLATS 

for  Schools.      Edited    and  Annotated    by   Charlotte   M. 
YONGE,  Author  of  •  The  Heir  of  Rcddyfle.* 

1.  The  First   Part   of  King  Henry  IV. 

Widi  Frontispiece,    no  pp.,  price  9d« 

2.  The  Second  Part  of  King  Henry  IV. 

io8  pp.,  price  9d. 

3i  King  Henry  V,    135  pp.,  price  is. 

4.  King  Richard  II.     128  pp.,  price  is. 

5.  Jalius  CflBsar.    120  pp.,  price  is. 

READING  BOOKS  ON  THRIFT. 

1.  The  Social  Economy   Reading    Book 

(for  the  Upper  Standards);  being  a*  Series  of  Easy  and 
Attractive  Readings  on  Spqial  Economy.  .By  the 
Rev.  W.  L.  Blackley.     Price  2s. 

2.  The  Political  Economy  Reading  3ook 

(for  the  Upper  Standards);  being  a  Series  of  Easy 
Reading  from  the  Works  of  Mr.  and  Mrs.  Fawtett, 
Mr.  and  Mrs.  Marshall,  Professor  Jevons,  M.  Btodc, 
M.  Bastiat,  and  others,  on  the  more  Elementary  and 
Popular  Subjects  of  Political  Economy.  By  iC  H. 
Inglis  Palgrave.    Price  2s. 

ENGLISH  HISTORY  READING  BOOKS. 

(Ilhutratcd.) 

Part  I. — Introductory  Tales  from  English  His-, 
tory.  By  Charlotte  M.  Yongb,  Author  of  *  Cameos 
from  English  History,'  etc.     Price  9d. 

Part  II.— The  Early  History  of  England  till  the 
Death  of  Stephen.  By  Charlotte  M.  Yonge. 
Price  IS. 

Part  III.— The  History  of  the  Plantagenet 
Period.    By  Charlotte  M.  Yonge.    Price  is.  3d. 

Part   IV.— The  History  of  Modern  England 

from  the  Time  of  Henry  VH.  By  Charlotte  M. 
Yonge.    Price  is.  8d. 

Part  V. — ^The  History  of  the  Manners,  Customs, 
and  Literature  of  the  English  People.  By  Char- 
lotte M.  Yonge.    Price  is.  8d. 

The  Young   Student's  English  History 

Reading  Book;  being  the  Advanced  Part  of  the 
'  English  History  Readine  Books,*  and  consisting  of 
a  Series  of 'Pictures'  ofuie  more  ipaportant  facts  of 
English  History  from  the  Earliest  Times.    Price  2s. 

GEOGRAPHY  READING  BOOKS. 

Standard  I. — Explanation  of  a  plan  of  the  School 

and  Playground,  the  Four  Cardinal  Points,  and  the 
meaning  and  use  of  a  Map.  With  numerous  Illustra- 
tions.   Price  8d. 

Standard  II. — Lessons  on  the  Size  and  Shape  of 

the  Worid,  Geographical  Terms  explained  in  Simple 
Language,  and  Illustrated  by  Reference  to  the  Map  of 
England,  and  the  Physical  Geography  of  Hills  and 
Rivers.    With  numerous  Illustrations.     Price  lod. 


GEOGRAPHY  READING  BOOKS— r^^tmr^^. 

Stan dar d  III. — Physical  and  Political  Geography 

of  England,  vrit£  special  knowledm  of  the  district  r. 
which  the  school  is  situated.  WithMaps and num£r:> :.- 
Illustxations.    Price  is.  4dw 

Standard  IV. — Physical  and  Political  Geography 

of  the  British  Isles,  British  North  America,  aii 
Australasia,  with  detailed  account  of  UicSr  productior  , 
Price  IS.  8d. 

Standard  V. — Geography  of  Europe^  Ph)'sica: 

and  Political.    Latitude  and   Loncitude.    Day  a: 
Night.    The  Seasons.    A  series  of  easy  lessons  c : 
difficult  'subjects.   Well  illustrated  with  Pictures  ar 
Maps.    Price  is.  9d. 

Standard  VI. — Geography  of  the  World  gene- 
rally, and  ^ecially  of  the  British  Colonies  ami  Ih* 
pendencies.  Interchange  of  Productions.  Giro:':- 
stances  which  determine  Climate. 

[Ready  immedUtely, 

THE  NEW  NATIONAL  READING  BOOKS. 

{Iliustraied.) 

Infant  Primer  *    32  pp.,  cloth  limp,  price  2^d, 

4d. 
6d 
9d. 

IS. 

IS.  6'j. 


Infant  Reader  -    64  pp. 
Standard  I.       -  nzlpp*  cloth  bds.. 
Standard  II.     -  128  pp. 
Standard  III.  -  192  pp. 
Standard  IV.    -  288  pp. 


19 


9> 


19 


99 


9» 


>» 


99 


91 


Standards  V.  and  VI.  352  pp.,  clth.  bds.,  price  :s 

HISTORICAL  BALLADS,   (iiiostrated.) 

Edited  and  Annotated  byCHARLOTTR  M.  YoNCE,  jAnthor   . 
'  Cameos  from  English  History,'  *  The  Heir  of  Redclyffe.' 

Part       I.,    for   Standards    II.    and  III 

(37  Poems).     120  pp.,  price  lod. 

Part     II.,    for   Standards    IV.    and   V. 

(62  Poems)*    254  pp.,  price  is.  6d. 

Fart    III.,    for  Standards  VI.  and  VII. 

288  pp.,  price  IS.  8d. 

NEW  NATIONAL  POETRY  BOOKS  AND 
CARDS  FOR  STANDARDS  1.-711. 

Each  Book  or  Ckrd  contains  a  sufficient  number  of  lines  of  p:x;*' 
for  one  year's  work  of  its  particular  Standard,  And  there  is  a  cb 
of  Twelve  Poems  in  Standard  I.  and  Six  Poems  in  each  succet^.'.. 
Standard.    A  large  number  of  the  Poems  have  l>een  taken  from   \ 
Historical  Ballads,  and  the  whole  series  is  B/lited  and  Annotate  1 
Miss  Yonge,  Author  of  •  The  Heir  of  Redclyffe,'  etc.     Price  Sa- 
]^)ence  and  One  Shilling  per  dozen. 

A  New  and  Greatly  Improved  Editwn  of  tJu 

NATIONAL  REGISTERS^  adapted  exactly  to  t 
requirements  of  the  Code  of  1884,  and  containing  all  the  r. 
recent  official  infonnation  upon  registration. 

1.  Class  Register,  stiff  covers,  price  pd. 

2.  Summary  Register,  stiff  covers,  price  2s.  6A 

3.  Admission  Register,  cloth  boards,  price  5s,  t/d 


NATIONAL  SOCIETY'S  DEPOSITORY,  SANCTUARY,  WESTMINSTEB,  &W. 


'-^gBAOHING-  XBBpLEWORK  MANUALS.'    Slandardi  I.  and  n.  (in  One  Vtl.).  i(d. ;  Standard 
aa.  ;  atanOaid  V.,  3d. ;  Standards  VJ.  and  VU.  [m  One  Vol  },  — .    B<i(h  boat  is pra/useh-  iiluslrnled  with  diagra 
London:  Joskph  Hl'gbes,  Pilfcrim  Street,  Ludgate  Hill,  E.G. 


^    MONTHLY   EDUCATIONAL   JOURNAL. 
Edited  by  JOSEPH  HUGHES. 

•Kiunriedgs  Is  prond  that  he  has  leuned  ao  mooh, 
Wladom  ill  humble  that  he  knows  do  more.' — Cowfsr. 


Vol.  IV.  Na  7. 


SBPTEMBEB.  1884. 


IPOBT  FBEB.  7i 


HntaK.     By  -Dr.  Cupwitu  ,.  ^    ■^,  .  --■"  ™-" 

nbdricli  Frobal.    BtU«  HtliiilcliHoABu    >49  I  „"«<'»' 
FhyBolosT.      B,  ArthiwW.«holiM.MJ>.  ■""•i™. 

Tb»  H*w  Cb«  SBfaUd.  ■ : 
BrIUclBnl  B»WHn  .. 
yuk— •  Holiday  Song '. . 


CONTENTS. 

la   Inbnl  Scliaoli.    By  Btn.'* 


a1  Tucher '  School  Song  Com 


PdpU  TudMO'  BmiiliudoB  hp«    i 

■'uloo  Hi—        n-    IT      •      D V 

U.A. 


304  I  Hmtilcnliuofi  Histi.      By  K.   . 


m-MetaCio.  B^  Dr.  Atatiug    ', 


BLACKWOODS'  NEW  EDUCATIONAL  SERIE! 


FOR    ELEMENTARY    SCHOOLS. 


t«rA     Vo/t*»*t^      ^    copiously   lUuttraled   with    Superior   Mapi    arid   Engravings,    printed   on    superfint    pape 
ana  strongly   bound. 

GBNBBAL     READEBS. 

^>[)»<^  flcrr-tJIXB   PRIMER.    Scwnl, «].:  dalh.wl.  I    riRST  STANDARD   READER.    4i>L<tHoiii.    ii>  pp.    Sd. 

'j^i^Nn^ICm/RE    PRIMER.    Siiwl,  kI.  1  cImIi,  3d.  SECOND  STANDARD  READER.    joLeuooi.    iiSpp.    gd. 
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JUST  PUBLISHED.— With  Illustrations,  Notes,  Spelling  and  Dictation  Exercises, 

Post  Svo,  272  pages,  strongly  bound  in  cloth,  price  Is.  6d. 


THE  SIXTH  BOOK 


OF 


THE  NEW  ROYAL  READERS. 


This  Volume    COMPLETES    THE   SERIES — which   is  acknowledged  to  be  the  best  Series  of  English 

Readers—for  Teacher  and  Scholar  alike^ever  published. 


The  Sixth  Volume  is  one  of  great  educational  value.  It  consists  throughout  of  Readings  from 
Standard  Authors  fully  annotated;  and  while  presenting  the  variety  of  pieces  needed  in  both  prose 
and  poetry  for  the  daily  work  of  the  School,  it  contains  in  the  form  of  a  continuous  story  the  finest 
scenes  in  Sir  Walter  Scott's  Tale  of  Ivanhoe^  pronounced  by  Lord  Jeffrey,  the  greatest  literary 
critic  of  his  day,  to  be  a  splendid  poem  in  prose.  On  this  account,  being  specially  suited  for 
Reading  Exercises,  it  has  been  chosen  as  a  distinguishing  feature  of  the  Sixth  Book  of  the  New 
Royal  Readers  now  completed.  Besides  a  great  variety  of  Extracts  from  Standard  Authors,  this 
volume  also  contains  for  Recitation  a  choice  of  pieces  from  Shakspere,  Milton,  and  Scott,  marked 
for  expression  by  the  well-known  Lecturer  on  Elocution,  Dr.  Moxey,  M.R.C.P.,  London.  For 
indivfdual  pieces  or  collectively  as  a  whole,  no  book  for  the  Sixth  Standard  equal  to  this  has  ever 
been  issued.  ^ 

LIST    OF    THE    NEW    ROYAL    READERS 

NOW   COMPLETED. 

(Exactly  meeting  the  Latest  Requirements  of  the  Education  Department). 


BOOK  I. 
BOOK  II. 
BOOK  III. 
BOOK  IV. 
BOOK  V. 
BOOK  VI. 


128  pages  (80  pp.  of  Reading  Matter) 
128  pages  (80  pp.  of  Reading  Matter) 
192  pages  (120  pp.  of  Reading  Matter) 
224  pages  (144  pp.  of  Reading  Matter) 
256  pages  (160  pp.  of  Reading  Matter) 
272  pages  (168  pp.  of  Reading  Matter) 


Limp,  7d.;  cloth  boards,  Qd. 
Limp,  7d. ;  cloth  boards,  9d. 
Limp,  lod;  cloth  bo?rds,  is. 
Limp,  lod;  cloth  boards,  is.  jd 
Cloth  boards,  is.  6d 
Cloth  boards,  is.  6d. 


^♦*  SPECIMENS  FREE  TO  HEAD-TEACHERS  OF  PUBLIC  ELEMENTARY  SCHOOLS. 


From  The  School  Board  Chronicle,  March  22;;^,  1884.— Regarding  Nos.  1,  2,  and  8 


"  '  The  New  Ro^  Readers '  are  now  publuhcd  as  &r  as  the  vdume  for  the 
Third  Standard.  The  recasting  of  the  series  has  never  before  been  carried  out 
to  so  large  an  extent  as  in  this  edition.  There  are  numerous  new  lessons,  new 
illustrations,  and  fresh  methods  of  helping  child  and  teacher.  But  the  old 
•characteristics  of  variety,  of  good  feeling,  of  purity,  and  of  brightness  remain, 


with  the  well-known  excellence  of  paper,  type,  and  illttstratioos.^    More  Dw  - 
ous  than  ever  are  the  additions  to  the  ordmary  text  of  the  ryaittng  lesson.  ■ 
as  instructions  in.  recitation,  school  songs  with  music,  exerdses  on  a  large 
varied  scale  upon  the  lessons,  orthographical,  grammatical,  etc** 


From  The  Schoolmaster,  May  loM,  1884. — Regarding  No.  4. 


"This  new  volnme  has  reading  lessons,  spellbg,  poetry  for  repetition,  and  a 

few  songs  set  to  music,  combined  in  the  one  book.    Ihe  lessons  are  nearly  all 

new,  and  selected  so  as  to  be  both  attractive  and  instructive.   At  the  end  of  each 

lesson  the  new  words  arc  prominently  placed  beCore  the  popil ;  aH  difficult  or 

unusual  words  are  explained ;  a  summary  of  the  chapter  follows,  and  a  brief 


gr-. 


grammatical  exercise  forms  the  conclusion.    In  the  prose  se 
questions  is  added.    The  volume  is  admirably  dnawn  up  in  every  part 
whether  mechanical  or  literarr,  and  will  no  doubt  be  as  popttiar  as  any  I'o 
issued  among  the  Royal  Readers." 


.0.   K. 


From  The  Schoolmistress, y«/v  loM,  1884. — Regarding  No.  8. 


«t' 


'  The  new  volume  tA  this  deservedly  popnlwr  series  has  appeared  for  Standard 
V.  It  possesses  in  the  highest  degree  all  the  characterisucs  of  a  thoroughly 
,good  ruider.    Not  one  of  the  lessons  is  selected  at  haphaard,  but  the  com> 


pilcrs  have  culled  from  the  stores  of  adventure,  pathetic  incidttt*  surring  .sc*- 
useftil  information,  and  attxaaive  poetrv-Just  thoae  pieces  which  make  the  rt^  - 
lessons  what  a  teacher  wants  them  to  Se. 


THOMAS  NELSON  &  SONS,  85  and  36,  PATERNOSTER  ROW,  LONDON,  E.C. ; 

PARKSIDE,    EDINBURGH^    AND    NE\V    YORK. 
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BY  ALFRED  CARPENTER,  M.D.,  M.R.C.P.  (lOND.), 
Chmrman  rfthi  Council  tfthg  Samtofy  InstiiuU, 

TEA  AND  COFFEE,  AND  SIMILAR 
BEVERAGES. 

That  infusions  of  vegetable  substances  fill  an  impor- 
tant position,  as  articles  of  food,  in  the  economy  of 
nature  cannot  be  doubted ;  they  have  been  used  in 
some  form  or  other  from  time  immemorial.     Infusions 
o(\mtt  herbs  are  occasionally  mentioned  in  the  older 
writers,  as  diet  drinks.    We  read  that  Esau  sold  his 
birthright  for  a  mess  of  pottage.     Jacob  sod  (seethed) 
potuge,  and  Esau,  being  faint,  desired  it.    Whether 
this  was  some  form  of  tea,  or,  which  is  more  probable, 
some  alcoholic  drink  made  from  lentils,  a  farinaceous 
fniit,  is  uncertain ;  I  incline  to  the  view  that  it  was 
alcoholic    There  is  no  doubt  as  to  the  bitter  waters 
in  the  wilderness  at  Marah.    These  were  sweetened  by 
infusing  ^e  leaves  of  some  shrub  growing  in  the 
neighbourhood,  and  a  kind  of  tea  produced,  by  means 
of  which  the  Israelites  assuaged  their  thirst    This  use 
of  vegetables  for  correcting  the  badness  of  a  water 
supply,  therefore,  is  very  ancient,  and  in  the  case  of 
the  Israelites  deservedly  ranked  as  a  miracle;  and 
whilst  such  infusions  are  grateful  in  themselves,  we 
also  have  the  agreeable  feeling  that  they  give  us  the 
t^st  means  of  purifying  an  unwholesome  water,  and 
save  us  from  its  fatal  consequences.    Tea  and  its  con- 
geners are,  therefore,  great  sanitary  aids.    It  provides 
|0f  us  «the   cups  that  cheer,  but    not  inebriate' 
(Lowper).    The  usual  dietetic  infusions  and  decoc- 
^ons  have  active  principles,  which  go  by  the  name  of 
1  heme.  Caffeine,  Cocoine,  Guaranine,  Theobromine, 
^^-    These  principles  are  alkaline  in  their  nature,  and 
^e  Identical  in  their  effects,  both  chemically  and  phy- 
j  ?^^8tcally ;  in  large  doses  they  produce  convulsions, 
^  wnus,  paralysis,  etc.     It  is  said  that  their  universal 
cons?"^^  ^n<iicate  a  universal  want  in  our  natural 
condv"'*^^'  ,and  that  they  serve  some  physiological 
to  Do^      ^^icb  men  of  science  have  not  yet  been  able 

intoxf  ^^'^^  5  these,  however,  are  thoroughly  non- 
in  use^^^^  ^^  ^^  singular  that  those  most  generally 
^^ey  ^^^  ^en  from  allied  classes  of  vegetables,  but 
^men^  ^^^  restricted  to  one  or  two  classes,  for  an 
^  number  of  dried  leaves  and  prepared  twigs 
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and  roots,  taken  from  all  divisions  in  the  vegetable 
kingdom,  have  been  used  for  similar  purposes.    The 
popular  infusions  are  very  much  alike ;  they  contain 
volatile  oil  and  astringent  matter,  with  some  so-called 
alkaloid  which  is  crystallizable  and  is  rich  in  nitrogen. 
It  is  possible,  as  has  been  pointed  out  by  Liebig,  that 
they  may  assist  in  the  production  of  bile.    They  are 
closely  related  in  their  composition  to  nerve  tissue, 
and  seem  to  be  of  service  in  repairing  exhausted  brain- 
matter.    They  act  to  some  extent  in  the  same  direction 
as  alcohol— that  is,  in  retarding  the  waste  of  tissue;  they 
seem  to  enable  food  to  go  further  than  it  otherwise 
would,  so  that  men  can,  by  the  aid  of  tea  or  coffee, 
do  more  work  with  less  exhaustion  than  with  any  other 
kind  of  ordinary  liquid  food.    It  is  found  that  there 
is  a  difference  also  in  the  result  as  to  the  excretion  of 
CO),  for  whilst  alcohol  diminishes  the  formation  of  this 
debris,   both  tea  and  coffee  increase  the  quantity 
excreted  to  a  slight  degree.    It  has  been  likened  to 
the  action  of  oil  upon  delicate  machinery,  lubricating  the 
animal  system,  and  so  enabling  itto  work  rather  easier. 
The  late  Dr.  E.  Smith  has  pointed  out  that  there  is  a 
greater  depth  and  more  freedom  in  respiration  under 
their  influences,  and  that  the  transformation  of  starchy 
and  fatty  food  is  promoted.    But  whilst  tea  induces 
perspiration  and  lessens  the  heat  of  the  body,  coffee 
dries  the  skin  and  acts  upon  the  mucous  membrane  of 
the  bowels.  Each,  therefore,  is  suited  for  different  times 
and  different  constitutions.    Cocoa  differs  from  tea 
and  coffee  in  containing  a  large  amount  of  fatty  and 
albuminous  matter,  and  is  therefore  a  more  decided 
food,  and  has  a  high  nutritive  power.     It  is  not  so 
easily  digested  by  a  delicate  stomach.    * 

Theie  are  fictitious  teas,  coffees,  and  cocoas,  which 
have  none  of  the  true  advantages  which  belong  to  the 
real  articles.  The  earth-nut,  the  chestnut,  and  the 
chicory  root,  do  not  possess  the  alkaloid,  and  have 
not  therefore  any  of  the  distinctive  properties  which 
belong  to  the  more  specific  form  of  diet  drinks,  and 
cannot  be  properly  substituted  for  them ;  whilst 
infusions  of  other  herbs  are  none  of  them  so  exhUara- 
ting  and  refreshing  as  ever  to  be  likely  to  replace  tea 
and  coffee  in  the  estimation  of  mankind. 

AIR :   ITS  HYGIENIC  PROPERTIES. 

Air  consists  of  O  209,  N  78*4,  C02'o4,  aqueous 
vapours  86,  in  100  parts,    Tb^r^  are  sometimes  also 
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traces  of  NH5,  NjOg,  CH4,  and  SO3,  and  Ozone ;  the 
aqueous  vapour  is,  however,  very  variable.  The 
impurities  consist  of  increase  in  the  quantity  of  CO  29 
in  the  more  decided  presence  of  SO^  and  NH3,  with 
SH2  and  floating  carbon,  oily  and  organic  particles  of 
various  kinds,  the  products  of  smoking  chimneys. 
The  oxygen  is  diminished  by  all  those  agencies  which 
lead  to  oxidation,  such  as  the  respiration  of  animals 
and  consumption  of  carbon  by  fires,  etc,  the  oxidation 
of  metals,  and  decomposition  of  aJl  organic  matters. 
It  is,  however,  a  curious  point,  that  the  open  air  in  the 
worst  districts  of  London  and  the  densest  parts  of  all 
large  cities  scarcely  varies  more  than  700  parts  in  a 
million  in  the  worst  situation  as  compared  with  the 
best;  whilst  if  the  air  be  taken  from  the  pit  of  a 
crowded  and  ill-ventilated  theatre  when  at  its  worst, 
there  is  a  loss  of  not  more  than  3000  parts  in  the 
million  as  compared  with  that  in  the  open  country.  If 
the  quantity  of  oxygen  is  diminished  from  20*9  to  18*5 
per  cent  a  candle  cannot  burn  in  it,  and,  of  course, 
animal  life  would  soon  also  cease.  A  loss  which 
equals  three  parts  in  a  1000  (3000  in  a  million)  does 
not  appear  to  be  much,  but  it  has  a  wonderful  effect 
upon  the  animal  world ;  we  have,  therefore,  to  con- 
sider the  presence  or  absence  of  very  minute  quan- 
tities. Dr.  Angus  Smith  has  shown  this  very  clearly 
in  his  wonderful  work  on  '  Air  and  Rain,'  which 
should  be  consulted  by  all  who  are  observers  in  this 
direction.  It  is  probable  that  the  absence  of  O  (being 
alwa3rs  accompanied  by  the  presence  of  some  other 
and  unnecessary  gas)  may  not  be  the  real  factor  in  the 
effects  produced,  but  that  it  is  the  introduction  of  the 
impurity  which  has  been  formed  at  the  expense  of  the 
O  which  has  been  lost.  CO,  is  always  present  in  the 
air.  It  is  found  in  the  open  counti^,  on  mountain- 
tops,  and  in  deep  valleys,  upon  the  broad  Atlantic, 
and  in  the  caverns  of  the  earth.  Its  average  is  about 
4  parts  in  10,000.  It  is  largely  increased  in  crowded 
towns,  in  ill-ventilated  apartments,  wherever  life 
abounds  and  oxidation  is  in  action.  The  rapid 
diffusive  power  which  belongs  to  all  gases  is  very 
manifest  in  the  case  of  C02>  for  it  is  seldom  found  to 
exceed  'i  per  cent,  in  the  open,  in  the  most  densely 
populated  towns.  Dr.  Angus  Smith  says  there  is  no 
difference  even  in  the  second  decimal  place  as  to  the 
normal  in  country  places,  and  he  considers  '0336  per 
cent,  (which  is  less  than  4  parts  in  10,000)  in  uncon- 
taminated  places  as  a  good  average.  The  senses  are 
able  to  appreciate  a  difference  which  is  exceedingly 
minute.  This  may  be  observed  in  any  crowded  town 
as  compared  with  some  open  space  in  close  proximity, 
and  in  which  the  excess  is  probably  less  than  two 
parts  in  10,000.  The  ground  air  of  a  given  place  is 
sometimes  much  more  impure  as  oxidation  is  pro- 
gressing, in  consequence  of  the  decay  of  organic  life. 
CO  a  abounds ;  it  is  always  excessive  in  such  cases, 
rising,  sometimes,  to  three  or  four  per  cent  There  is 
an  antagonism  as  regards  the  production  of  CO  2 
between  animal  and  vegetable  life ;  all  animals  pro- 
duce it  in  consequence  of  the  act  of  living ;  all  vege> 
tables  live  upon  it  and  return  oxygen  separated  from 
the  carbon  back  into  the  atmosphere.  There  are 
exceptions  in  the  case  of  fungi,  which  give  out  CO  2, 
and  some  forms  of  animalcular  life,  which  set  oxygen 
free;  but  the  rule  is  as  stated;  the  one  kingdom 
counteracts  the  depreciating  power  of  the  other.  There 
is  a  doubt  in  the  minds  of  some  sanitarians  as  to  the 
injurious  effect  of  excess  of  COj.     They  refer  to  the 


fact  that  it  may  be  breathed  in  much  larger  qMitntities 
than  normally  exist  in  the  atmosphere,  widioutinjurious 
effects,  provided  the  O  is  undiminished  and  organic 
impurities  do  not  abound.  It  is  supposed  that  there 
are  more  dangerous  effects  from  the  ammonia  com- 
pounds and  other  impurities  which  are  given  off  by 
the  breath,  and  which  rapidly  putrify,  and  that  these 
are  the  materials  which  give  rise  to  danger  in  densely- 
peopled  districts  and  over-crowded  habitations ;  that 
we  must  look  to  these  gases,  and  the  minute  organisms 
which  accompany  their  production,  for  the  causes  of 
mischief,  and  not  merely  to  the  presence  of  CO^  in 
excess.  It  is  probable  that  the  truth  lies  in  a  com- 
bination of  both,  and  that  small  quantities  of  the 
ammonia  compounds  would  be  comparatively  harm- 
less if  CO2  was  not  in  excess  and  if  O  was  at  its  nor- 
mal amount. 

Nitrogen. — This  part  of  the  atmosphere  appears  to 
be  negative  in  its  qualities,  and  as  if  it  existed  for  the 
purpose  of  diluting  the  oxygen,  which  in  its  pure  form 
cannot  be  breathed  for  many  minutes  with  impunity. 
It  forms  four-fifths  of  the  bulk  of  the  air.  It  is  very 
inert,  and  animals  die  if  kept  in  N  simply  from  the 
absence  of  O ;  and  yet  in  its  nascent  form  it  has  tre- 
mendous power.  Its  deficiency  or  excess  is  of  no 
moment  in  its  usual  state,  and  it  need  not  be  further 
considered,  except  in  connection  with  its  alliance  with 
hydrogen,  by  which  ammonia  is  evolved. 

Ammonia^  NH^ — This  gas  is  always  present  in 
the  neighbourhood  of  large  towns,  either  in  its  simple 
or  in  its  combined  forms.  It  is  always  found  in  the 
rain  which  is  collected  in  inhabited  districts,  but  it  is 
the  first  part  of  a  shower  which  contains  the  largest 
part  of  ammonia.  The  rain  washes  it  out  of  the 
atmosphere,  and  sends  it  into  the  earth  as  food  for  the 
vegetable  world;  it  combines  with  sulphurous  and 
nitrous  acids,  forming  ammoniacal  salts,  which  are 
decomposed  if  the  water  is  evaporated  to  dryness, 
and  the  acids  then  combine  with  the  lime  or  soda 
salts,  etc.,  which  also  frequently  find  access  to  deposits 
of  rain  water.  The  quantity  is  extremely  minute;  it 
is  increased  in  foggy  weather,  especially  in  those  fogs 
which  are  associated  with  smoke  produced  by  the 
consumption  of  coal.  Dr.  Angus  Smith  has  calculated 
the  average  to  be  about  |  of  a  milligramme  per  litre, 
and  he  states  on  the  authority  of  M.  Bineau,  that  the 
quantities  of  ammonia  furnished  by  the  rain  in  each 
year  would  be  equal  to  about  |  of  that  which  was 
afforded  by  an  ordinary  manure  dressing,  but  there  is 
a  great  difference  in  different  districts  according  to 
the  populous  state  of  the  country  in  which  the  speci- 
men has  been  collected.  Dr.  A.  Smith's  conclusions 
are,  that  ammoniacal  salts  increase  in  the  rains  as 
towns  increase,  that  they  come  partly  from  coal  and 
partly  from  decomposed  albumenoid  substances,  and 
may  be  taken  as  measures  of  population. 

Nitric  Acid,  -A^gOg.— When  the  O  of  the  air 
acts  on  the  NH3,  or  the  organic  substances  con- 
taining N,  it  forms  nitric  acid.  Within  certain  limits  it 
increases  in  quantity  in  the  higher  regions  of  the  air, 
and  it  increases  as  the  quantity  of  ammonia  diminishes. 
It  is  more  evident  in  a  continental  or  an  inland  town 
than  on  the  sea-coast,  and  its  presence  in  the  air  of  the 
British  Isles  is  very  much  interfered  with  by  the  pre- 
sence of  S02>  which  our  fuel  provides ;  it  is  more 
abundant  in  the  rain  which  descends  at  the  first  onset 
of  a  thunderstorm,  and  it  is  also  probably  formed  by 
the  passage  of  electric  currents  through  the  air. 
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Sulphurous  and  Sulphuric  Acids  {H^SO^^  and 
H^SO^). — ^The  decomposition  of  protein  compounds 
give  rise  to  the  formation  of  SHj  and  ()^li^^j  which 
become  oxidised.  Sulphates  are  formed,  and  they 
become  harmless  as  regards  health.  They  increase 
over  the  land,  because  of  vegetable  and  animal  de- 
composition ;  they  are  in  greatest  quantities  near  the 
ground.  The  sulphur  in  the  atmosphere  is  the  index 
of  the  amount  of  vegetable  and  animal  decomposition. 
The  sulphur  oxides  increase  in  towns  in  a  double 
ratio,  because  of  the  decay  of  vegetable  and  animal 
matter,  and  to  a  much  greater  extent  from  the  wasteful 
combustion  of  coal  whidi  now  goes  on.  Combustion, 
when  it  occurs  in  an  ordinary  grate,  gives  out  sulphu- 
rous acid,  which  soon  changes  into  H3SO4.  Its 
action  is  seen  upon  all  the  public  buildings  of  London. 
Westminster  Abbey  is  crumbling  from  its  effects,  and 
all  our  national  monuments  suffer  from  the  way  in 
which  our  atmosphere  is  polluted  by  smoking  chim- 
neys and  the  discharge  of  oxides  of  sulphur.  Its 
effect  is  also  seen  upon  the  brass  door-plates  of  all 
large  towns.  The  rain  collected  in  large  towns  is 
always  more  or  less  acid,  according  to  the  quantity  of 
coal  consumed.  The  presence  of  H2SO4  will  be, 
therefore^  to  some  extent,  a  measure  of  density  of 
population. 

Chlorides  of  Sodtum^  etc. — ^The  chlorides  are  found 
in  the  neighbourhood  of  the  sea ;  they  diminish  as  we 
leave  the  coast;  but  they  increase  again  in  large 
towns,  but  then  Uie  amount  of  chloride  does  not  rise 
so  high  as  when  a  wind  blows  the  air  from  the  sea- 
coast  towards  the  point  selected  for  observation.  This 
is  seen  in  London.  There  is  an  increased  amount 
also  in  the  neighbourhood  of  alkali  works  and  manu- 
factories which  decompose  salt,  such  as  is  the  case  m 
the  potteries.  These  give  off  hydrochloric  acid,  and 
at  times  produce  a  most  stifling  sensation  to  those 
breathing  it ;  especially  is  this  so  in  the  neighbour- 
hood of  the  potteries  in  Lambeth,  which  continue  to 
pollute  the  atmosphere  of  London  to  a  very  serious 
extent 

{To  be  continued,) 
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X. — {continued,) 

Frobel's  beloved  wife  began  to  exhibit  symptoms  of 
declming  health.  She  was  no  longer  equal  to  her 
arduous  duties,  and  her  medical  attendant  said  that 
this  was  chiefly  due  to  the  climate,  which  was  decidedly 
unfavourable  to  her.  The  sudden  loss  of  her  mother, 
with  whom  she  had  always  been  one  in  mind  and 
affection,  increased  her  sufferings  to  an  alarming  de- 
gree, and  a  speedy  change  became  an  imperative 
necessity. 

Frobel,  therefore,  resigned  his  office.  Langethal, 
who  remained,  was  afterwards  joined  by  Ferdinand 
Frobel,  who,  by  the  breaking  up  of  the  Willisau  under- 
taking, was  happily  open  to  another  engagement. 

Family  affairs  called  Frobel  and  his  wife  to  Berlin 
(April,  1836) ;  but  he  continued  to  devote  himself 
energetically  to  the  new  idea.  Its  games  and  plays 
were  to  be  the  principal  means  of  developing  the 
faculties  of  young  children.  They  had  to  be  spiri- 
tvalised  and  shaped  into  a  regular  and  rational  system. 


Gradually  the  idea  matured  in  his  mind  to  establish  an 
institution  for  the  culture  of  early  childhood.  Barop 
obtained  for  him  suitable  premises  in  Blankenburg,  a 
small  town  on  the  Schwarza,  not  far  from  Rudolstadt, 
renowned  for  its  salubrity  and  for  its  beautiful 
scenery.  Quietly,  and  without  any  ostentation,  the 
experiment  was  begun  in  1837.  For  a  while  it  was 
but  an  experiment;  much  was  to  be  learned  from 
experience :  deep  studies  had  yet  to  be  made,  but  the 
schoolmaster  was  a  thing  of  the  past,  and  both  husband 
and  wife  worked  together  incessantly.  They  both 
were,  for  the  time,  pupils  of  the  little  children, 
whose  lessons  never  fell  on  stony  ground  Literary 
labours  engaged  Frobel  in  his  spare  hours,  and  in 
December,  1837,  there  was  issued  a  weekly  paper 
entitled,  JDas  Sonntagsblatty  with  illustrative  plates, 
containing  the  general  outlines  of  the  new  enterprise. 
The  institute  itself  was  designated,  *  The  Institute  for 
the  culture  of  Family  Life,  by  the  cultivation  of  the 
industrial  and  inquiring  propensities  of  the  Child.' 

To  the  student  of  the  Kinder-garten  this  publication 
is  as  instructive  as  it  is  interesting,  the  various  occu- 
pations of  the  children,  and  especially  the  first  five 
gifts,  being  minutely  described.  Owing  to  FrobeFs 
unfortunate  policy  of  publishing  on  his  own  account, 
however,  his  work  found  but  few  readers,  and  the 
expenses  of  publication  were  barely  met  It  is  not 
very  likely  that  Frobel  would  have  persisted  in  a  course 
so  unwise  had  there  been  no  difficulty  in  finding  a 
publisher.  The  propagation  of  the  new  system,  as 
well  as  the  careful  training  of  teachers,  engaged  his 
earnest  attention.  Lectures  were  delivered  in  many 
places,  near  and  far;  teachers  came  from  different 
institutions  to  become  initiated ;  and  already,  before 
his  inner  vision,  there  arose  a  seminary,  the  first  and 
indispensable  step  to  whose  real  existence  was  the 
practical  sympathy  of  thoughtful  and  influential  men. 

Among  his  coadjutors,  Frankenberg  proved  an 
invaluable  and  most  zealous  apostle.  He  travelled 
about  from  place  to  place,  carrying  copies  of  the 
*  gifts  *  in  his  carpet  bag.  In  Leipsig  and  Dresden  he 
met  with  much  success.  Krause,  the  philosopher,  and 
Dr.  Herrmann  von  Leonardi  had  been,  since  1828, 
among  Frobel's  warmest  friends  and  supporters.  The 
former  has  exercised  a  great  influence  on  him,  and  his 
philosophy  found  an  enthusiastic  admirer  in  Friedrich 
Frobel.  The  latter  was  very  active  in  propagating  the 
new  plans,  and  inducing  teachers  to  study  them  in 
Blankenburg  itself.  Public  opinion  soon  eulogised,  in 
high  terms,  Frobel's  labours  among  the  infants,  some 
forty  or  fifty  of  whom  were  daily  gathered  round  him. 
Visitors  of  high  social  position  were  not  rare.  The 
hereditary  Grand  Duchess  of  Mecklenburg-Schwerin 
was  so  delighted  with  her  visit  that  she  said,  '  I  should 
like  to  be  here  every  day.*  It  became  quite  a  fashion 
with  tourists,  to  pay  a  visit  to  the  infant  school  at 
Blankenburg,  as  one  of  the  sights  of  Thuringia. 

In  the  spring  of  1839,  Frobel,  Middendorff,  and 
Frankenberg,  went  to  Dresden,  where  the  Queen  and 
most  persons  of  rank  and  influence  listened  attentively 
to  an  able  address  on  the  new  system.  It  was  a  com- 
plete success.  The  Queen,  after  half  an  hour's  con- 
versation with  Frobel,  expressed  her  entire  approval, 
and  said,  *  These  aspirations  of  yours  are  very  beau- 
tiful and  very  noble.'  The  result  was,  that  9l  play- 
schooly  as  it  was  then  called,  was  established  at  the 
'Briihlsche  Terrasse,'  under  the  management  of 
Adolph  Frankenberg.      Meanwhile,  the  bright  star. 
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that  had  so  beautifully  illuminated  Probers  path,  was 
fast  setting ;  his  dear  wife  declined  from  hour  to  hour. 
Happy  and  contented  that  her  husband  had  at  last 
arrived  at  his  true  destination,  she  was  most  anxious 
to  conceal  from  him  the  real  state  of  her  health,  lest 
it  might  check  his  ardent  zeaL  So  she  still  wrote  most 
cheerful  letters  to  Dresden,  full  of  encouragement  and 
good  hope.  So  much  the  heavier  must  her  loss  have 
fallen  on  him  when,  on  the  13th  of  May,  1839,  in  her 
fifty-ninth  year,  she  wa:^  called  to  her  heavenly  home. 
Honour  to  her  memory  1  In  all  his  troubles  she 
had  been  the  mainstay  of  his  life,  the  noble  genius 
that  upheld  him,  and  that  bore  her  own  troubles  with 
such  heroic  fortitude  as  belongs  only  to  a  womin  of 
so  exalted  a  character.  To  her  is  principally  due  the 
inner  development  of  the  Kinder-garten  idea.  In  Frau 
von  Holzhausen,  Frobel  had  been  deeply  impressed 
with  the  sublime  greatness  of  noble-hearted  women ; 
his  own  wife  fully  illustrated  the  theory  of  develop- 
ment to  maturity.  Deep  in  her  heart  she  fondly 
nurtured  the  Kinder-garten,  and  hailed  with  warm 
enthusiasm  a  sphere  of  labour  which  was  so 
thoroughly  in  sympathy  with  her  love  of  mankind,  and 
of  children  in  particuku*.  Her  thoughts  she  expressed 
in  the  following  lines : — 

'  Ein  Uichter  sinn,  der  faszt  es  nicht ; 
Ein  Uiser  sinn,  der  haszt  e^  nicht ; 
Ein  latiter  sinn  verspottets*  nur ; 
Ein  tiifer  folgt  allein  der  spur.* 

A  light  mind  comprehends  it  not ;  a  getUU  mind  dislikes  it 
not ;  a  hau^y  mind  will  sneer  at  it ;  a  deep  thoughtful  mind 
«i^ff^  follows  it. 

The  day  of  her  funeral  was  a  day  of  general  mourn- 
ing in  Blankenburg  and  Keilhau.  The  ladies  of  both 
places  decorated  her  coffin  with  flowers  and  garlands 
of  orange-blossoms.  Frobel  himself  was  like  one  close 
to  the  borders  of  eternity,  and  had  not  that  mighty 
spirit  within  him,  that  incessantly  bade  him  forget 
everything  concerning  himself,  and  follow  only  the 
divine  call,  upheld  him,  he  could  not  without  her 
have  borne  life.  He  took  refuge  in  Keilhau  under 
the  gentle  care  of  sympathising  friends,  whose  warm 
love  and  veneration  revived  his  drooping  spirit. 

But  his  great  work  did  not  allow  him  much  leisure 
to  pine  over  his  loss.  Besides,  how  could  his  troubled 
heart  honour  her  memory  in  a  manner  more  dignified 
and  more  worthy  than  by  indefatigable  devotion  to 
her  favourite  idea !  Such  a  gigantic  mind,  no  disap- 
pointment, no  difficulty,  no  failure  could  bend. 
Stronger  and  stronger  he  grew  by  these  trials.  What 
gave  him  this  indomitable  courage  ?  It  was  his  ab- 
solute confidence  in  the  divine  character  of  his  mis- 
sion. But  this  unshaken  trust  blinded  him,  as  in  the 
case  of  all  such  enthusiasts,  to  worldly  interests.  In 
his  opinion,  that  fierce  light  that  burned  within  him 
must  find  a  vivid  reflection  in  the  minds  of  aU  think- 
ing men  and  women.  Failures  and  disappointments 
he  would  trace,  not  to  his  own  mistakes,  but  to  a 
necessary,  natural,  and,  consequently,  wise  dispensa- 
tion of  Providence.  The  faintest  sunbeam  that  smiled 
on  his  path,  however,  would  make  him  exuberant  with 
joy  beyond  all  bounds,  and  would  excite  in  him  ex- 
pectations which  would  have  been  inexplicable,  and 
even  absurd,  in  any  one  but  Frobel.  All  that  he  had 
hitherto  done  in  the  new  system  was,  as  it  were,  but  a 
preliminary  rehearsal.  The  presentation  of  the  grand 
idea,  the  real  misc-tn-^chic^  was  destined  to  be  con- 


nected with  the  great  festival,  for  the  celebration  of 
which  Germany  taxed  to  the  utmost  her  powers  of 
imagination.  It  was  on  the  fourth  centenary  of  the 
invention  of  the  art  of  printing,  on  the  first  day  of 
May,  1840,  that  he  first  published  a  plan,  quite  in 
keeping  with  his  soaring  spirit. 

It  was  as  follows : — the  new  institution  was  to 
comprise  (i)  a  model  school  for  the  physical  and  in- 
tellectual culture  of  young  children ;  (2)  a  seminary 
for  teachers  of  both  sexes ;  (3)  a  department  for  the 
invention  and  improvement  of  suitable  games  and 
means  of  occupation;  and,  finally,  (4)  a  periodical 
magazine  to  serve  as  a  nucleus  for  all  persons  inte- 
rested in  primary  education. 

The  cost,  estimated  at  100,000  thalers  (;^i5iOoo), 
Frobel,  in  his  child-like  simplicity,  thought  the  easiest 
thing  in  the  world  to  realize.  It  only  required  one 
hundred  earnest-minded  ladies  of  influence,  vho 
would,  of  course,  not  object  to  taking  each  a  share  at 
a  cost  of  about  J[,\  los.  These  ladies,  who  were  to 
be  considered  founders,  were  each  to  engage  to  enlist 
ten  other  ladies  under  the  same  condition.  In  his 
opinion  it  was  very  simple,  as  there  could  not  be  the 
shadow  of  a  doubt  as  to  the  success  of  this  scheme. 
So  confident  was  he,  that  he  not  only  sketched  detailed 
plans  how  the  sums  were  to  be  advantageously  in- 
vested, but  actually  engaged  book-keepers,  travellers, 
and  others,  all  of  whose  claims  Barop  had  afterwards 
to  satisfy. 

But  of  course  this  plan  did  not  succeed.  There 
was  more  cold  indifference,  more  ignorance  of  his 
benevolent  and  humanizing  labours  than  he  had  been 
aware  of.  In  fact,  in  1843,  ^^  number  of  share- 
holders amounted  only  to  about  one  hundred  and 
fifty. 

Money  or  no  money,  the  thing  had  to  be  done. 
To  be,  or  not  to  be,  was  not  the  question  which  money 
had  to  decide.  So  the  first  Kinder-garten  was  opened, 
though  not  on  such  a  vast  scale  as  had  been  planned. 
The  local  authorities  most  cordially  offered  him  a 
suitable  building,  with  garden  and  playground,  and  he 
began  work  in  full  earnest 

In  1843  he  published  a  book,  'Mutter  und  Kose- 
lieder,'  containing  about  fifty  songs  and  plays,  with 
handsome  pencil  etchings.  It  is  written  with  much 
warmth  of  feeling,  and  illustrates  his  views  on  infant 
life,  and  of  early  education  in  a  highly  attractive  and 
interesting  manner. 

Much  as  has  been  said  against  the  outward  form 
and  polish  of  the  rhymes  and  poetical  effusions,  this 
book  abounds  in  invaluable  hints,  not  only  to  mothers, 
but  to  all  who  are  desirous  to  study  child-nature.  It 
certainly  is  a  real  treasure  for  every  Kindergarten, 
not  only  because  the  peculiar  features  of  the  system 
are  clearly  indicated,  but  also  because  it  is  the  starting- 
point  for  a  rational  and  natural  education,  showing 
how  the  tender  germs  of  all  the  human  faculties  must 
be  nurtured  and  cultivated  if  they  are  to  reach  a 
healthful  and  satisfactory  development. 

Frau  von  Marenholz  Bulow,  the  indefatigable 
champion  of  the  Kinder-garten,  says,  with  regard  to  this 
book  :  '  Such  only  as  have  no  understanding  of,  and 
no  eye  for,  the  mind  of  a  child — such  as,  forgetful  of 
their  own  childhood,  neither  feel  nor  love  nature,  can 
afford  to  smile  at  these  interpretations  of  the  first  in- 
fantine plays,  as  starting-points,  as  germs  of  mental 
development.  But  if  the  child's  first  plays  and  prattle 
have  no  connection  with  the  old  man's  last  deeds. 
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then  where  is  a  connection  to  be  found  in  human  life? 
where  unity  in  roan's  inner  development?  Where 
this  connection  is  clearly  understood,  where  education 
leaves  the  thread  which  ties  the  child  to  the  youth 
unsevered,  there  only  the  man  will  live  and  act 
strictly  in  accordance  with  the  ideal  of  the  youth. 
There  only  thorough  men,  real  characters,  will  be 
found' 

As  to  Frobel's  poetry,  it  certainly  offers  much 
ground  for  adverse  criticism  as  to  its  artistic  merits. 
But  to  reject  the  whole  system  because  of  these  out- 
ward deficiencies,  is  as  unjust  and  as  thoughtless  as  to 
condemn  a  man  because  his  garments  are  not  of  the 
proper  cut.  First  originators  cannot  be  expected  to 
produce  their  inventions  in  such  a  perfection  as  they 
appear  in  later  generations.  A  visit  to  the  *  Rocket,' 
Stephenson's  remarkable  engine  in  the  museum  at 
South  Kensington,  may  prove,  in  its  wholesome  les- 
sons, of  immense  benefit  to  such  hasty  critics. 

{To  be  continued.) 


BY    ARTHUR  NEWSHOLMS,  M.D.   LOND., 

Md  Medal/isf  tmd  IMversity  ScMar,  Physician  t0  the  City 

Dispensary. 

Chapter  X.— THE  BLOOD— {continued). 

Composition  of  Serum, — 100  parts  of  serum  consist 
of  about  90  parts  of  water,  8  to  9  of  proteid  matters, 
and  I  to  2  of  fat,  extractives,  and  saUne  matters. 

The  greater  part  of  the  proteid  matter  is  serum- 
albumin,  which  coagulates  on  heating,  rendering  the 
serum  almost  solid  It  is  distinguished  from  egg- 
albumin  by  its  not  being  coagulated  by  sether.  The 
extractives  are  urea,  sugar,  kreatin,  lactic  acid,  etc. 
The  chief  peculiarity  of  the  saline  matter  of  serum  is 
the  preponderance  of  chlorides  and  sodium  salts  over 
phosphates  and  potassium  salts. 

General  Composition  of  Blood, — We  have  already 
given  separately  the  composition  of  corpuscles  and 
serum.  It  will  be  convenient  to  present  here,  in  a 
tabular  form,  the  general  composition  of  blood. 

In  100  parts  the  various  constituents  average — 


■V  Aiwa  •••  •••  •••  ••• 

Scnim 'albumin      ...        ...        ... 

Fibrin-forming  substances 

Red  corpuscles  (dry)        

Inorganic  salts       

Extractive,  fatty,  and  other  matters 


«  •« 

•  •  • 

•  •  ■ 
■  •  • 

•  •  • 
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Gases  in  Blood, — In  addition  to  the  constituents 
already  named,  blood  contains  oxygen,  carbonic  acid, 
and  nitrogen  in  solution,  which  can  be  extracted  by 
the  mercurial  air-pump.  When  this  is  done,  it  is 
found  that  from  100  volumes  of  blood,  an  average  of 
60  volumes  of  gas  can  be  extracted,  measured  at  o°C, 
and  a  pressure  of  760  mm.  llie  composition  of  this 
varies  in  venous  and  arterial  blood.  Thus  from  100 
volumes 

Of    Of  carbonic    Of 
oxygen,     acid,     nitrogen. 


Of  arterial  bloo<]  can  be  obtained 
Of  venous  blood 


.*. 


VOLS.         VOLS.  VOLS. 

20  39  I  to  2 

8  to  12       46  I  to  2 

(A/.  Foster,) 


The  oxygen  in  blood  is  not  simply  dissolved,  as 
shown  by  the  fact  that  it  does  not  follow  the  general 
law  of  absorption  according  to  pressure.  It  has  been 
proved  experimentally  that  serum  only  absorbs  as  much 
oxygen  as  the  same  quantity  of  water ;  the  red  corpus- 
cles must  therefore  be  the  agents  in  the  absorption  of 
oxygen  by  blood.  As  90  per  cent,  of  dried  red  cor- 
puscles consists  of  haemoglobin,  one  might  infer  that 
this  is  the  agent  in  the  absorption  of  oxygen,  and  that 
this  is  the  case  we  have  already  seen. 

Most  of  the  carbonic  acid  in  blood  is  simply  dis- 
solved in  it,  and  can  be  extracted  by  the  mercurial 
pump.  From  2  to  5  per  cent,  of  it  requires  the  addi- 
tion of  an  acid  to  drive  it  off.  It  has  been  supposed 
that  this  is  in  loose  combination  with  sodium  carbon- 
ate or  a  phosphate  of  the  same  base. 

Variations  in  Composition  of  Blood, — The  compo- 
sition of  the  blood  is  found  to  differ  within  certain 
limits  in  the  same  individual  under  various  conditions, 
in  different  individuals,  and  at  the  same  time  in  diffe- 
rent parts  of  the  body. 

Each  of  the  main  constituents  may  alter  in  amount. 
Thus  the  water  may  vary  according  to  the  amount  of 
drink  taken,  of  exercise,  and  other  circumstances 
from  70  to  79  per  cent  Within  these  limits,  however, 
its  composition  is  fairly  constant  This  is  of  great 
importance  in  relation  to  the  absorption  of  fluids  from 
the  alimentary  canal ;  as  these  will  only  quickly  pene- 
trate the  blood-vessels  when  they  are  of  less  density 
than  the  blood. 

The  albumin  again  may  vary  consistently  with 
health  from  6  to  7  parts  in  100;  and  the  fibrin  from 
o"2  to  0*3. 

The  blood  of  men  usually  presents  a  somewhat 
higher  specific  gravity  than  of  women,  and  a  relatively 
larger  number  of  red  corpuscles.  Durihg  pregnancy 
the  red  corpuscles  of  women's  blood  diminish  in 
number,  while  the  quantity  of  white  corpuscles  and 
fibrin  is  increased. 

Age  has  some  influence.  Foetal  blood  is  very  rich 
in  solid  matter,  which  decreases  during  childhood, 
and  rises  during  adult  life,  to  fall  again  in  old  age. 

When  the  red  corpuscles  of  the  blood  are  deficient 
in  number,  or  do  not  contain  the  due  proportion  of 
hoemoglobin,  the  oxygen- carrying  properties  of  the 
blood  are  materially  interfered  with.  The  conse- 
quence is  that  the  oxidation  processes  of  the  body  arc 
hampered,  and  the  patient  suffers  from  shortness  of 
breath  on  exertion,  and  is  extremely  pale.  This  con- 
dition is  known  as  anaemia. 

It  will  be  convenient  next  to  discuss  the  difference 
between  arterial  and  venous  blood,  and  then  the 
exceptional  character  of  the  blood  contained  in  certain 
veins. 

Venous  blood  differs  from  arterial  in  general  com- 
position and  in  colour,  (i)  In  general  composition 
arterial  blood  contains  rather  more  fibrin-forming 
materials,  and  rather  less  albumin  and  fat ;  also  more 
oxygen  and  less  carbonic  acid.  (2)  The  difference  in 
colour  is  well  known,  but  its  cause  has  been  the  sub- 
ject of  much  discussioa  Thus  it  was  supposed  that 
carbonic  acid  rendered  blood  dark  by  causing  the  red 
corpuscles  to  become  bi-convex,  while  oxygen  made 
them  bi-concave.  It  has  been  clearly  proved,  how- 
ever, that  the  change  of  colour  in  blood  is  chiefly,  if 
not  entirely,  owing  to  the  oxygen  in  the  lungs  con- 
verting purple  or  deoxidised  hoemoglobin  into  scarlet 
or  oxidised  hoemoglobin.    In  the  laboratory,  this  may 
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be  imitated  by  taking  crystals  of  hoemoglobin  and 
subjecting  them  to  the  vacuum  of  the  mercurial  air- 
pump.  A  definite  amount  of  oxygen  is  given  off, 
while  the  crystals  become  darker  and  more  purple. 
The  same  change  may  be  effected  in  a  solution  of 
hoemoglobin  by  passing  in  hydrogen  to  dissociate  the 
oxygen  from  its  loose  combination  with  haemoglobin. 

The  portal,  hepatic,  and  splenic  veins  contain  blood 
differing  from  ordinary  venous  blood.  The  portal  vein 
before  entering  the  liver  receives  the  blood  of  veins 
from  the  stomach  and  intestines,  and  from  the  spleen. 
The  blood  from  the  stomach  and  intestines  is  usually 
deficient  in  solid  matters,  owing  to  dilution  with  the 
water  absorbed,  and  contains  an  excess  of  albumin, 
as  well  as  various  soluble  matters  absorbed  in  the 
process  of  digestion. 

The  blood  from  the  splenic  vein  is  deficient  in  red 
corpuscles,  but  usually  contains  an  excess  of  white 
corpuscles,  as  well  as  of  albumin  and  fibrin. 

ITie  blood  from  the  portal  vein^  combining  the  pecu- 
liarities of  these  two  factors,  is  usually  more  wateiy, 
contains  fewer  red  corpuscles  and  more  albumin, 
and  yields  a  less  firm  clot  than  ordinary  blood.  This 
analysis  does  not  include  the  saline,  saccharine,  and 
other  matters  absorbed  from  the  food. 

The  blood  from  the  hepatic  vein,  which  represents 
the  blood  of  the  portal  vein  after  it  has  been  acted  on 
by  the  liver,  contains  less  water,  albumin,  and  salts 
than  portal  vein  blood,  but  an  increased  amount  of 
extractives,  especially  of  grape  sugar  (CL  Bernard.) 

In  addition  to  the  above  instances,  blood  is  doubt- 
less modified  in  its  passage  through  every  organ  of 
the  body,  as  each  abstracts  the  particular  nutrient 
matter  it  requires,  and  delivers  into  the  blood  its 
special  excretory  products.  The  blood  leaving  the 
kidney  by  the  renal  vein  contains  less  water  and  salts 
than  ordinary  venous  blood,  and  urea  is  probably 
absent  from  it. 

Uses  of  the  Blood. — The  chief  function  of  the  blood 
is  to  serve  as  the  great  medium  of  exchange  between 
the  different  tissues  of  the  body.  It  carries  to  every 
part  of  the  body  the  materials  required  for  building 
up  the  various  tissues,  in  addition  to  oxygen  and 
oxidisable  matter,  which,  by  their  combination,  pro- 
duce the  chemical  and  other  forces  of  the  body. 
It  brings  away  from  all  parts  refuse  matters,  and 
conveys  them  to  the  excretory  organs.  And  lastly, 
by  means  of  its  constant  circulation,  it  warms  and 
moistens  every  part  of  the  body,  and  keeps  its  tem- 
perature uniform  throughout. 

Each  constituent  of  the  blood  has  its  special  uses. 
Thus  albumin  serves  to  nourish  the  various  tissues 
containing  it ;  fatty  matters  replenish  the  correspond- 
ing tissues,  maintain  the  temperature  of  the  body,  and 
form  an  important  part  of  such  secretions  as  milk  and 
bile ;  saline  matters  prevent  decomposition  of  the 
blood,  and  aid  its  absorptive  power  for  gases,  besides 
other  functions;  while  the  red  corpuscles  are  the 
oxygen-carriers  for  the  system  in  general.  The  func- 
tions of  the  white  corpuscles,  apart  from  their  being 
the  source  of  red  corpuscles,  is  somewhat  doubtful ; 
but  it  has  been  shown  that  they  occasionaUy  migrate 
into  the  tissues  surrounding  the  capillaries,  and  they 
may  thus  have  an  important  influence  on  nutrition  and 
the  development  of  new  tissues. 

Coagulation  of  Blood. — Blood  when  shed  is  per- 
fectly fluid.  In  the  case  of  man,  it  becomes  viscid 
in  about  two  or  three  minutes;  and  in  from  five  to 


ten  minutes  it  assumes  the  form  of  a  complete  jelly. 
This  jelly  is  at  first  of  the  same  size  as  the  fluid  blood 
from  which  it  was  formed ;  but  in  a  few  minutes  drops 
of  yellowish  serum  begin  to  ooze  out,  and  these  collect- 
ing, the  clot  or  crassamentum  to  a  corresponding  ex- 
tent diminishes  in  size,  and  Anally  floats  in  the  serum. 
The  upper  surface  of  die  clot  is  generally  cupped.  If 
a  fragment  of  clot  is  examined  microscopically,  it  is 
found  to  consist  of  delicate  granular  fibrils,  in  the 
meshes  of  which  are  imbedded  red  and  white  cor- 
puscles The  horse's  blood  coagulates  very  slowly. 
The  consequence  is  that  the  red  corpuscles,  after 
accumulating  in  rouleaux,  have  time  to  sink  before  a 
jelly  is  produced ;  a  white  meshwork,  consisting  chiefly 
of  white  corpuscles  and  fibrin,  and  known  as  the 
*  buffy  coat,'  being  produced  at  the  upper  part  of  the 
clot  The  same  thing  happens  in  human  blood  in 
inflammatory  conditions. 

The  rapidity  with  which  blood  coagulates  is  affected 
by  various  circumstances. 

(i)  Moderate  warmth  (100-120'*  Fahr.)  hastens 
coagulation,  and  a  temperature  near  the  freezing  point 
of  water  will  retard  it  indefinitely. 

(2)  Stagnation  is  favourable  to  coagulation,  while 
uniform  motion  in  a  closed  vessel  tends  to  retard 
and  make  it  imperfect. 

(3)  Contact  with  foreign  matter,  especially  if  the 
points  of  contact  are  numerous,  favours  greatly.  Thus 
the  presence  of  any  rough  projections  in  a  vessel,  or 
the  insertion  of  any  foreign  body  hastens  the  process. 
On  the  other  hand,  contact  with  the  interior  of  a 
blood-vessel,  or  any  other  living  tissue,  will  greatly 
retard,  though  it  will  not  prevent  coagulation,  if  the 
blood  is  stationary. 

(4)  The  free  access  of  air  quickens  coagulation, 
while  imperfect  aeration,  as  in  death  from  suffocation 
(hanging,  etc.,)  retards  it  Similarly,  the  exclusion  of 
blood  from  the  air,  by  pouring  oil  on  its  surface  retards 
coagulation. 

(5)  The  addition  of  less  than  twice  the  bulk  of 
water  quickens  coagulation,  while  in  larger  quantities 
it  retards  it 

(6)  The  addition  of  2  or  3  per  cent,  and  upwards  of 
alkaline  and  earthy  salts  retards  coagulation ;  while  in 
large  quantities  these  prevent  it  altogether,  unless  the 
blood  be  diluted  by  water. 

(To  be  continued,) 


(What  to  tecKhy  and  how  to  teach  it.) 

BY  RICHARD  DALCHIN. 

In  the  notes  of  the  short  course  of  lessons  on 
zoology  to  be  given  to  Standard  IV.,  wehave  reached 
the  class  '  Birds.'  If  the  boys  in  the  Standard  are 
above  the  average  in  intelligence,  three  lessons  may 
well  be  given  on  this  subject — two  on  the  general 
characteristics  of  birds,  and  one  upon  the  classification 
into  the  seven  orders.  We  must  take  this  mode  of 
grouping— unsatisfactory  though  it  be — ^for  want  of  a 
better.  It  may  also  be  mentioned  that  the  first  birds 
to  appear  in  the  world — which,  however,  are  extinct, 
but  whose  remains  are  found  embedded  in  the  rocks- 
were  half  birds  and  half  reptiles.  Thus  was  the  class 
we  are  now  considering  linked  with  the  class  below  it 
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Lesson  VII. 
Birds  (Circulation  and  Respiration). 

Have  a  picture  of  the  interior  organs  of  a  bird, 
and,  if  possible,  dissect  a  fowl  before  the  boys,  and 
show  these  organs. 

(i)  Circulation.— The  heart  is  of  four  chambers, 
like  ours— two  auricles  and  two  ventricles.  Venous 
blood  enters  the  right  auricle,  passes  to  the  right  ven- 
tricle, thence  to  the  lungs  ;  thence  to  the  left  auricle, 
thence  to  the  left  ventricle,  from^which  it  is  propelled 
throughout  the  body.  No  mixture  of  venous  and 
arterial  blood  as  in  reptiles.  Make  a  rough  black- 
board drawing  to  illustrate  this  circulation.  Blood 
warm ;  warmer  than  ours ;  being  more  fully  oxygenised. 
Pulsations  very  rapid  ;  boys  who  have  kept  canaries 
must  have  noticed  this. 

(2)  Respiration.— By  lungs ;  but  a  bird's  lungs  or 
lights  do  not  hang  freely  in  the  chest  as  ours  do ;  they 
are  in  part  fastened  on  to 'the  ribs.  The  boys  have 
perhaps  seen  their  mothers  •  truss  *  fowls ;  if  so,  they 
must  have  noticed  that  the  lungs  have  to  be  tarn  away ; 
they  cannot  be  removed  entire^  as  a  sheep's  lungs  can. 
Also,  the  lungs  open  into  *  air-sacs '  in  various  parts  of 
the  bird's  body,  and  even  communicate  with  the 
interior  of  most  of  the  bones,  except  in  the  case  of 
very  young  birds ;  so  that  the  bones  are  filled  with  air, 
instead  of  marrow. 

Better  at  once  dispel  a  very  common  error  as  to 
respiration  generally.  Boys,  and  even  some  grown  up 
people,  are  constantly  affirming  that  we  *  breathe  in 
oxygen,  and  breathe  out  carbonic  acid  gas.'  Make 
the  fact  clear  that  the  air  inspired  consists  of  about 
four  parts  by  volume  of  nitrogen  and  one  part  of 
oxygen ;  the  expired  air  has  lost  about  one-fifth  of  its 
oxygen,  and  gained  an  equal  quantity  of  CO  2  in  its 
place.    Birds  do  the  same. 

Lesson  VIII. 
Birds  (Skin-covering  and  Mode  of  Birth). 
Have  some  feathers,  and  two  eggs;    one  hard- 
boiled. 
(3)  Skin-covering.— Feathers  and  down;  never  plates 

nor  scales,  nor  hair,  although  in  some  birds,  e.g. ,  the  emu, 
the  feathers  approach  the  nature  of  hair.  Notice  the 
parts  of  a  feather,  (i)  A  homy  tube,  the  'quil.'  (2) 
The  •  shaft,'  or  central  thickened  portion  ;  this  is  filled 
with  a  light,  white  spongy  mass.  (3)  The  *  webs'; 
these  are  continuations  or  expansions  of  the  shaft, 
sideways.  (4)  '  Barbs,'  branching  off  from  the  webs. 
Conipare  a  feather  with  a  fish-scale. 

(4)  Mode  of  Birth.— The  young  is  hatched  from  an 
egg  through  the  agency  of  heat  from  the  body  of  the 
parent  bird.  The  high  temperature  of  birds  is  espe- 
cially adapted  for  this.  Break  open  an  egg,  and 
explain  very  briefly  the  different  parts,  (i)  The  shell, 
porous,  hard,  composed  of  lime.  (2)  A  membraneous 
covering,  or  skin,  slightly  porous.  (3)  The  white  or 
albumen.  (4)  The  yolk  or  yellow.  Cut  through  the 
yolk  of  the  hard-boiled  egg,  and  note  the  grey  spot ; 
from  this  spot  the  chick  begins  to  be  developed. 

Lesson  IX.— Mammals. 

Have  pictures  of  duck-mole  (ornithorhynchus), 
kangaroo,  dolphin,  whale,  horse,  cow,  elephant,  seal, 
lion,  rabbit,  bat,  gorilla,  man. 


Of  these,  the  lowest  in  the  scale  is  the  ornithorhyn- 
chus. It  is  in  many  points  like  a  bird ;  in  fact,  among 
existing  animals  it   is  the   link   between  birds  and 

mammals.  ... 

If  possible,  show  the  internal  organs  of  a  rabbit 
and  compare  them  with  those  of  man,  as  shown  in  the 
model  supplied  by  the  School  Board  for  London. 

(i)  Circulation.— Cut  open  a  bullock's  heart  and 
show  the  four  chambers.  The  blood  circulates  through 
these  four  chambers  in  the  same  way  as  in  the  case 
of  birds.  Recapitulate  what  this  is.  Show  diagram 
of  human  heart  and  note  the  resemblance.  Except 
in  the  character  of  the  valves,  there  is  no  great 
difference  between  the  heart  of  a  bird  and  that  of  a 

(2)  Respiration.— By  lungs,  same  as  birds ;  but  the 
lungs  of  a  mammal  are  freely  suspended  m  the  chest 
and  can  be  removed,  entire.    Note  this  in  the  case  of 
the  sheep's  lights  that  boys  have  seen  in  butchers 
shops.    Also,  the  lungs  do  not  communicate  with  air- 
sacs  in  various  parts  of  the  body  as  is  the  case  with 
the  lungs  of  birds.    Recapitulate  the  facts  as  to  the 
change  which  the  air  undergoes  during  its  passage 
through  the  lungs.  Note :— To  show  this  in  a  striking 
manner,  I  have  prepared  an  apparatus  consisting  of 
two  Woulfe's  bottles  and  a  series  of  bent  glass  tubes. 
These  are  so  arranged  that  upon  applying  my  mouth 
to  the  end  of  a  tube  and  breathing,  the  tnsptred  air 
passes  through  some  lime  water  in  one  bottle,  and  the 
expired  m  through  lime  water  in  the  other.    In  the 
first  bottle,  the  boys  observe  that  the  lime  water  under- 
goes no  change ;  it  remains  perfectly  clear ;  whUe  m 
the  second,  it  becomes  milky  in  appearance,  owing 
to  the  combination  of  the  carbon  dioxide  in  the 
expired  air  with  the  lime  of  the  Ume  water,  and  con- 
sequent formation  of  calcium  carbonate,  which,  unUke 
lime  itself,  is  insoluble  in  water. 

(3)  Skin  -  covering.— By  hair,  partly  or  wholly. 
Never  by  feathers  nor  scales.  ,    ,.  j 

(4)  Mode  of  birth.— Young  brought  forth  ahve,  and 
nourished  for  a  time  upon  a  special  fluid— milk- 
formed  in  the  body  of  the  mother.  This  is  the  dis- 
tinguishing characteristic  of  mammals.  Latin,  mamma, 
breasts ;  hence  the  name  of  the  class.  Boys  who  have 
kept  rabbits  and  fowls  will  readily  tell  the  difference 
in  the  mode  of  birth. 


This  completes  the  series  of  lessons,  as  far  as  the 
Fourth  Standard.    Here,  in  most  schools,  the  teaching 
of  Elementary  Science  as  a  class-subject  ceases.  What- 
ever science  is  taught  in  such  schools  to  boys  m 
Standards  V.,  VL,   VII.,  falls  under  the  head  of 
•specific    subjects,'    and  the  place  of  *  Elementary 
Science '  as  a  class-subject  is  taken  by  geography,     it 
is  no  doubt  felt  that  it  would  be  a  very  unsatisfactory 
state  of  things  if  boys  should  pass  through  all  their 
standards  without  any  knowledge  of  geography.   More 
than  two  class-subjects  is  not  allowed,  and  one  of  these 
must  be  *  English.'  As,  however,  there  may  be  teachers 
who  take  *  Elementary  Science'  as  a  class-subject 
throuehout  the  school,  or  perhaps  take  it  m  the  Upper 
Division  only,  I  shall  proceed  with  the  notes  as  here- 
tofore.     In  my  next  article,  therefore,  I  propose  to 
place  before  my  readers  a  syllabus  of  lessons  for  one 
year's  work  in   'Elementary  Science'    as   a    class- 
subject  for  Standard  V. 

(To  be  continued.) 
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SONG     FOR    MARCHING. 
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(i)  Keep  step  to  the  music,  four  steps  in  each  bar,  so  that  the  footsteps  be  heard  at  the  rests  as  well  as  at  the  notes, 
(2)  Stop  marching,  and  beat  the  time  with  the  hands.  (3)  March  onwards  again.  (4)  March  off,  if  con- 
venient, to  the  playground. 
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19>ni  (grani  in  Infant  Sr|^00l8. 

BY  MRS.   MORTIMER, 

Lecturer  en  KimUr-garten  ctt  the  Home  and  Colonial  Training 

College^  London* 

Section  IL — Phenomena  of  Nature. 

LESSON— THE  SUN. 
When  do  you  go  to  bed  ?  How  long  do  you  stay  in  bed? 
All  night.  Why  do  you  not  go  to  bed  in  the  day-time  ? 
Because  it  is  light,  and  we  can  see  to  run  about  and 
play  and  do  our  work.  What  gives  us  light  in  the  day- 
time ?  The  sun.  Where  is  the  sun  ?  High  up  in  the 
sky.  When  do  you  see  it  first  ?  In  the  mominsr,  directly 
we  wake  up.  It  very  often  wakes  us,  because  it  shines 
so  brightly  in  at  our  windows.  It  is  shining  in  the  sky 
very  early  in  the  morning,  long  before  some  of  us  are 
awake.  What  does  the  sun  look  like  ?  A  large  ball.  Do 
you  like  to  look  at  the  sun  ?  No ;  it  makes  our  eyes  ache. 
Do  you  know  why  it  makes  your  eyes  ache  ?  Because  it 
is  so  very  bright.  Is  the  sun  always  so  very  bright  t  No  ; 
sometimes  .we  can  look  at  it  quite  well ;  but  that  is  when 
there  is  a  cloud  in  front  of  it  Does  it  always  look  the 
same?  No  ;  sometimes  it  is  very  red,  like  fire,  and  an- 
other time  it  is  a  bright  yellow  colour,  like  gold.  Do 
you  always  see  the  sun  in  the  same  place  ?  I  wonder 
if  any  one  has  ever  noticed  out  of  which  of  th^se  windows 
he  can  see  the  sun  in  the  morning,  and  which  in  the  eve- 
ning ?  That  is  right ;  if  you  look  out  of  this  window 
(teacher  pointing  to  the  east)  directly  you  come  to  school, 
you  will  see  the  sim.  Can  you  see  the  sun  there  now  ? 
No.  Who  can  see  the  sun  now  ?  You  cannot  see  it  at 
all.  Well,  I  will  let  Mary  go  into  the  playground  and 
look  for  the  sun ;  then  she  can  come  back  and  tell  us 
where  it  is.  WeU,  where  did  you  see  it,  Mary  ?  Over 
the  school.  Yes,  at  this  time  in  the  morning  the  sun  is 
high  up  in  the  sky  over  our  heads.  Where  do  you  see  it 
the  first  thing  in  the  morning  ?  Yes  ;  and  then  it  gradu- 
ally gets  up  higher  and  higher,  until  it  is  high  up  over  our 
heads.  Does  it  stay  there?  No ;  if  you  were  to  watch 
it  you  would  see  that  it  then  goes  down  lower  and  lower, 
until  you  can  see  it  out  of  this  window  (pointing  to  the 
west),  and  then  if  you  still  watch  it  you  will  see  it  sink 
still  lower,  until  it  goes  quite  away,  and  you  cannot  see  it 
any  more.  What  happens  when  it  has  quite  gone  ?  It 
b^ns  to  get  dark.  Does  it  get  dark  all  at  once?  No ; 
it  is  light  at  first,  then  it  gradually  gets  quite  dark.  What 
are  all  little  girls  and  bovs  doing  when  it  is  dark  ?  Yes, 
they  are  all  sleeping.  When  will  they  wake  up  ?  In  the 
morning. 

All  look  at  the  window  out  of  which  we  see  the  sun  in 
the  morning.  Now,  that  part  of  the  sky  where  we  sec 
the  sun  in  the  morning  is  called  the  east.  We  say '  the 
sun  rises  in  the  east.'  The  children  should  here  repeat, 
^  The  sun  rises  in  the  east ' ;  they  should  also  be  made  to 
point  to  the  east.  Now  look  at  the  window  out  of  which 
we  see  the  sun  in  the  evening.  What  did  I  tell  you  the 
sun  does  in  the  morning?  It  rises,  and  then  it  gets 
higher  and  higher,  until  at  midday  it  is  over  our  heads. 
What  does  it  do  then  ?  It  goes  down  lower  and  lower 
until  we  lose  sight  of  it.  When  does  it  do  this  ?  In  tlie 
evening.  We  say  the  sun  sets  in  the  evening,  and  the 
part  of  the  sky  where  it  sets  we  call  the  west.  The  chil- 
dren should  then  repeat,  *The  sun  sets  in  the  west.' 
Point  to  the  west. 

You  told  me  that  the  sun  gives  us  light ;  there  is  also 
something  else  that  we  get  from  the  sun ;  do  you  know  what 
it  is  ?  How  do  you  feel  if  you  stand  in  the  sua  ?  We 
feel  very  hot.  What  makes  you  feel  so  hot  ?  The  sun. 
Then  the  sun  gives  light  and  heat.  Do  you  know  what 
good  this  heat  does  to  the  fiowers  and  fruit  in  the  fields 
and  gardens  ?  It  makes  them  grow.  Yes,  it  makes  the 
fruit  and  flowers  grow,  and  then  it  makes  the  fruit  and 
com  get  ripe.  Do  we  like  all  these  things  to  get  ripe  ? 
Why  ?  They  are  all  things  that  we  eat,  and  we  cannot 
eat  them  until  they  are  ripe. 


If  you  put  your  mother's  butter  in  the  sun,  what  happens 
to  it  r  And  if  the  sun  shines  when  there  is  ice  or  snow  on 
the  ground,  what  happens  to  it  ?  The  heat  from  the  san 
makes  these  things  soft,  but  what  does  it  do  to  the  mud 
in  the  road  ?  It  makes  it  quite  hard.  Then  you  see  the 
heat  makes  some  things  soft  and  others  hard.  The 
children  should  name  some  of  these  things. 

If  you  go  out  when  the  sun  is  very  hot,  how  does  it 
make  you  feel  ?  Very  tired.  Yes,  and  it  often  makes 
your  head  ache.  Do  you  know  what  you  should  be  very 
careful  to  put  on  when  you  go  out  in  the  sun  ?  Yes,  you 
must  never  go  out  in  the  sun  without  putting  on  your  hat. 
Some  people  who  are  obliged  to  work  in  the  sun  aU 
day  have  very  bad  headaches,  and  sometimes  they  are 
very  ill  and  die.  We  say  they  have  sun-stroke.  Would 
you  like  to  have  sun-stroke  ?  Then  what  ought  you  to 
be  very  careful  about  ? 

Which  part  of  the  year  is  the  sun  the  hottest  ?  And 
when  does  it  shine  for  the  longest  time  ?  Sometimes  in 
the  winter  we  do  not  see  the  sim  all  day,  sometimes  for 
two  or  three  days.    Where  is  the  sun  then  ? 

There  is  one  day  in  the  summer  that  we  call  the  longest 
day,  because  the  sun  shines  longer  on  that  day  than  on  any 
other.  And  there  is  one  day  in  the  winter  called  the 
shortest  day,  because  the  sun  does  not  shine  so  long  on 
that  day  as  on  the  others. 

An  exercise  should  then  be  given  on  the  position  of  the 
cardinal  points  and  how  they  are  determined. 

Section  HL — Scenes  of  Common  Life, 
LESSON— A  GARDEN. 

m 

The  teacher  should  begin  to  question  the  children  about 
their  homes  as  follows  : — How  many  of  you  have  a 
garden  ?  Where  is  it ?  We  have  two.  Where  are  they? 
One  in  front  and  one  at  the  back  of  the  house.  Have 
you  all  two  gardens  ?  No.  Some  of  you  have  only  a 
garden  at  the  back  of  the  house,  and  some  have  them  only 
in  the  front.  There  is  one  little  boy  who  says  he  has  not 
any  garden.  So  you  see  some  of  you  have  two  gardens, 
some  have  one,  and  some  have  none  at  alL 

Are  aU  your  gardens  the  same  size  ?  No  ;  some  are 
very  much  smaller  than  the  others.  Do  you  like  to  have 
gardens  to  your  houses?  Why?  We  like  to  play  in 
them,  and  to  seethe  flowers.  Yes ;  they  are  very  nice  to 
play  in.  Now,  I  want  yOu  to  think  about  your  gardens, 
and  tell  me  what  you  do  in  them.  Well,  one  little  giii 
says  she  only  plays  in  hers,  but  Mary  says  she  puts  flowers 
in  hers.  How  many  of  you  have  flowers  in  your  gardens? 
Do  you  put  the  flowers  in  yourselves  ?  No ;  our  father 
sees  to  them.  Yes ;  and  he  does  not  like  you  to  touch 
the  flowers.  Why  not  ?  Because  we  might  spoil  them. 
Some  little  boys  and  girls  have  a  piece  of  garden  all  to 
themselves,  so  they  can  put  in  what  they  like.  Now,  will 
you  tell  me  the  different  parts  of  the  garden  ?  The  paths. 
For  what  do  we  use  them?  For  walking  on.  But  may 
you  not  walk  on  all  parts  of  a  garden?  On  which  parts 
must  you  not  walk?  On  the  beds.  Which  are  the  beds? 
Those  parts  that  have  things  growing  in  thenu  Then  we 
have  found  out  two  parts  of  the  garden — the  paths  and  the 
beds.  What  is  there  all  round  the  garden?  A  waD  or 
fence.  What  is  the  use  of  this?  That  is  right;  it 
separates  one  garden  from  another,  so  that  each  person 
has  his  own  garden.  What  do  we  often  have  m  the 
middle  of  the  garden?  Some  more  beds  or  some  grass. 
Yes ;  we  have  the  grass  plat,  the  paUis,  the  flower  beds, 
and  then  the  walls.  Will  you  tell  me  of  what  the  paths 
are  made  ?  Generally  of  gravel.  What  has  to  be  done  to 
the  paths  to  make  them  nice?  They  have  to  be  rolled. 
What  does  this  do  ?  It  makes  them  hard  and  smooth. 
What  does  your  father  use  to  do  this  ?  A  garden  roller. 
Can  you  use  the  roller?  No ;  it  is  too  heavy.  Would  it 
do  if  it  were  light  ?  No  ;  it  would  not  make  the  paths 
hard.  Sometimes  pieces  of  grass  grow  in  the  paths,  and 
these  you  must  pull  up  directly,  for  they  spoil  the  look  of 
the  walks.  If  you  have  a  grass  plat  in  the  middle  of  your 
garden,  what  has  to  be  done  to  it  ?    Yes ;  the  grass  has 
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to  be  cut  and  rolled  also  just  like  the  gravel.  If  the  grass 
is  not  kept  cut  it  grows  very  long,  and  then  looks  very 
untidy.  Do  you  know  another  name  for  a  grass  plat  ? 
Yes,  it  is  called  '  a  lawn.' 

Now  tell  me  some  of  the  flowers  that  you  have  in  your 
garden.  Geraniums,  marigolds,  nasturtiums,  fuchsias, 
sunflowers,  mignonette,  etc.  Some  time  ago  we  had 
daisies,  crocuses,  daffodils,  and  tulips,  etc.  Yes ;  they 
are  all  very  pretty  when  they  bloom.  Do  you  know  what 
your  father  did  to  make  these  flowers  come  ?  Yes  ;  he 
put  little  seeds  into  the  ground,  and  then  the  seeds 
gradually  grew  into  the  plants.  Do  you  not  think  it  very 
wonderful  that  these  plants  should  grow  out  of  those  little 
seeds  ?  Did  your  father  sow  seeds  for  the  geraniums  and 
fuchsias  ?  No  ;  he  put  small  plants  in  the  ground,  and 
they  grew  into  the  large  ones  we  now  have.  Where  did 
he  get  them  ?  From  the  .gardener.  Yes  ;  some  day  we 
will  have  a  long  talk  about  the  gardener.  You  must  be 
very  careful  when  you  play  in  the  garden  not  to  bresdc  the 
flowers  or  dig  up  the  paths.  And  you  should  not  leave 
your  toys  about  the  garden,  for  they  make  it  look  untidy. 

Now  I  expect  some  of  you  have  seen  other  things  grow- 
ing in  the  garden  besides  flowers.  Well,  Harry,  what  do 
you  say  ?  I  have  seen  onions,  potatoes,  and  cabbages. 
And  you.  Tommy  ?  Apples  and  pears.  What  do  we 
call  the  things  Harry  named  ?  Vegetables.  And  those 
Tonuny  named  ?  Fruits.  Do  you  know  what  kind  of 
garden  we  call  the  one  where  vegetables  and  fruits  are 
grown  ?  Yes  ;  a  vegetable  garden.  And  what  do  we  call 
the  one  we  first  talk^  about  ?  A  flower  garden.  Which 
is  generally  the  larger  ?  The  vegetable  garden.  Why 
do  people  plant  vegetables  in  their  gardens  ?  Do  they 
look  pretty?  They  want  them  to  eat.  Do  the  apples 
and  pears  grow  on  plants  like  the  cabbage,  potato,  etc.  ? 
No ;  they  grow  on  trees.  Yes ;  and  so  do  plums, 
cherries,  etc  Then  there  are  some  things  that  grow  on 
bushes.  Can  you  tell  me  some?  Currants,  gooseberries, 
and  strawberries.  No,  strawberries  do  not  grow  on 
bushes  ;  they  grow  dose  to  the  ground  on  little  plants. 
You  see,  then,  that  the  vegetables  grow  on  plants,  and 
some  of  the  fruit  on  trees,  and  some  on  busnes,  while 
one  little  frvxX  grows  on  a  plant  WHiat  is  its  name  ?  The 
strawberry. 

The  teadier  should  recapitulate  the  parts  and  uses  of  a 
garden  and  the  different  things  seen  in  a  garden. 

Section  IV, — Common  Employments, 

LESSON— THE  BUILDER. 

A  lesson  on  the  builder  will  really  be  an  introduction  to 
a  course  of  lessons  comprising  the  following  trades :  brack- 
layer,  carpenter,  glazier,  painter,  plumber,  etc.  The 
t»cher,  therefore,  instead  of  entering  fully  into  particulars, 
which  would  be  given  under  each  trade,  should  see  that 
the  children  recognise  the  different  sets  of  men  engaged, 
and  the  materials  individually  used  by  them. 

Now,  children,  we  are  going  to  talk  to-day  about  house- 
building. What  do  you  call  the  man  who  builds  houses  ? 
Probably  to  this  question  the  teacher  would  have  the 
following  answers  :  carpenter,  bricklayer,  builder,  etc. 
She  would  have  to  tell  the  children  that  the  man  who  sees 
to  the  whole  of  the  house  is  called  a  builder,  and  that  the 
carpenter,  bricklayer,  etc.,  only  do  certain  parts  of  the 
house.  The  teacher  should  then  -repeat  the  Question, 
What  is  a  builder  ?  so  that  all  the  children  should  answer 
it  properly.  The  builder  gets  men  to  come  and  work  for 
him.  What  does  he  give  them  ?  Money.  What  do  we 
call  this  money  ?  Wages.  Do  the  men  all  do  the  same 
work?  Oh  no.  Some  men  are  bricklayers,  others  are 
carpenters.  Now,  I  will  be  a  builder,  and  you  shall  help 
me  to  build  a  house.  What  shall  we  first  have  to  do  ? 
Build  the  walls.  Not  at  first ;  we  shall  have  to  dig  out 
the  ground.  Do  you  know  why  ?  Well,  I  will  tell  you. 
The  house  would  fall  down  if  we  tried  to  build  it  on  the  top 
of  the  ground.  First  of  all,  we  must  get  some  men  to  dig 
out  some  of  the  ground.  Then  the  men  would  come  and 
build  the  walls.  What  do  we  call  these  men?  Bricklayers. 
Why?    Because  they  lay  the  bricks  on  each  other.    Are 


houses  always  built  of  bricks  ?  No  ;  sometimes  they  are 
made  of  stone,  and  also  of  wood.  Well,  Harry,  what  do 
you  say  ?  Sometimes  part  of  the  house  is  stone  and  the 
rest  of  bricks.  We  must  not  forget  to  leave  some  large 
holes  in  the  walls.  Do  you  know  why  we  leave  these 
holes  ?  Yes,  for  the  windows.  The  woodwork  of  the 
windows  is  put  in  while  the  bricklayers  are  building  the 
walls.  Then  the  thick  pieces  of  wood  on  which  the  floors 
are  made  are  put  dowiL  What  do  you  call  the  men  who 
do  this  work?  Carpenters.  What  else  do  they  do? 
They  nail  the  floors  down  and  put  in  the  doors.  And 
anything  else  ?  Yes,  the  stairs.  If  you  go  to  a  house 
when  the  men  are  only  just  beginning,  you  will  not  see 
any  stairs.  How  do  you  think  the  men  manage  without 
the  stairs  ?  They  use  ladders,  and  also  long  poles  with 
boards.  Yes,  we  call  these  poles  and  boards  the  scaffold- 
ing. I  think  that  is  a  long  word  for  you  ;  but  yon  must 
think  of  it  as  three  smaU  ones — scaf-fold-ing.  Now, 
what  do  you  mean  by  the  scaffolding  ?  Do  you  think  the 
carpenters  made  your  school  stairs  ?  No.  Why  not  ? 
Because  they  are  made  of  stone.  What  do  you  call  the 
men  who  do  the  stonework  ?  They  are  called  masons. 
Can  you  tell  me  what  they  do  in  the  house  ?  They  make 
the  hearths,  mantelpieces,  and  the  steps.  When  the 
carpenter  has  finished  the  windows,  what  else  has  to  be 
done  to  them  ?  The  glass  must  be  put  in.  Who  does 
this  ?  The  glazier.  Yes,  he  puts  glass  in  all  the  windows. 
Where  else  do  we  have  glass  ?  In  some  of  the  doors. 
What  do  we  call  the  top  of  the  house  ?  The  roof.  Who 
makes  the  roof?  You  do  not  know ;  well,  look  at  this 
modeL  What  are  these  ?  They  are  slates.  Yes ;  and 
the  man  who  does  this  work  is  called  '  a  slater.'  Have 
you  seen  anything  else  used  for  the  roof?  Yes,  some- 
times tiles  are  used.  The  teacher  might  tell  the  children 
that  in  some  places  straw  is  used  for  the  roof,  and  some- 
times lead,  iron,  or  zinc 

Now  the  house  is  built ;  but  I  do  not  think  you  would 
like  to  live  in  it  yet.  What  has  to  be  done  to  it  ?  What 
colour  is  the  wood  ?  White.  Do  you  live  in  a  house  with 
the  wood  like  this  ?  No ;  the  wood  is  painted.  Well, 
then,  who  shall  we  have  in  the  house  now  ?  The  painters. 
They  will  have  a  great  deal  of  work  to  do.  Then,  while 
they  are  doing  their  work,  we  have  the  men  in  to 
make  the  walls  look  nice.  What  do  we  put  on  the  walls  ? 
Paper.  And  what  do  you  call  the  men  who  put  the  paper 
on  the  wall  ?  Paper-hangers.  But  we  have  forgotten  the 
ceilings  of  the  rooms.  These  are  done  before  the  painter 
and  paper-hanger  come.  Now  I  will  show  you  how  they 
are  made.  Do  you  remember  the  thick  pieces  of  wood 
to  which  the  floors  were  nailed  ?  Well,  under  the  floor 
comes  the  ceiling  of  the  room  below.  Thin  strips  of  wood 
called  laths  are  nailed  to  these  thick  pieces  of  wood,  and 
then  the  plasterer  comes  and  puts  the  ceiling  on.  The 
teacher  should  here  show  some  plaster.  When  this  is 
dry,  the  whitewashers  make  it  nice  and  white.  And  now 
the  house  is  nearlv  ready.  The  bell-hangers  come  and 
put  in  the  bells  and  the  wires.  Why  are  wires  wanted  ? 
Tell  me  something  else  we  want  in  the  house.  Water- 
pipes.  Who  sees  to  this  ?  Men  called  plumbers.  Yes, 
and  they  do  some  of  the  work  before  the  painter  comes. 
And  what  else  do  we  want  ?  You  do  not  know.  The 
builder  has  to  send  the  locksmith.  What  has  he  to  do  ? 
He  sees  to  all  the  locks.  Then  the  gas-fitter  is  wanted  ; 
and  there  are  many  other  things  that  the  builder  has  to 
do  before  the  house  is  finished.  So  you  see  the  builder 
must  not  be  lazy,  and  he  must  keep  coming  to  the  house 
to  see  what  is  wanted  next 

Summary, — The  children  should  be  asked  to  name  the 
different  sets  of  men  employed,  viz.  : — Bricklavers, 
masons,  carpenters,  slaters,  glaziers,  plasterers,  white- 
washers,  painters,  paper-hangers,  bell- hangers,  lock- 
smiths, plumbers,  and  gas-fitters.  Then  Uie  various 
materials  used  should  be  written  down  after  the  children 
have  mentioned  them.  For  a  recapitulatory  exercise  the 
children  might  write  the  different  trades  on  their  slates, 
and  against  them  the  materials  used  by  the  workmen. 
This  could  be  done  from  memory,  or  from  the  summary 
on  the  blackboard. 
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LESSON— THE  BRICKLAYER. 

Apparatus, — A  good  picture,  showing  the  man  at  work, 
and  some  of  the  tools  with  which  he  works.  A  brick, 
sand,  lime,  hair,  trowel,  model  of  hod,  small  rule  and 
plumb,  and  a  small  level. 

Now,  children,  we  are  going  to  talk  about  the  man  who 
makes  the  outside  of  the  house.     Of  what  does  he  make 
it?    Of  bricks.    What  do  we  call  the  man?    A  brick- 
layer.   Whv  ?    Would  you  like  to  know  how  he  puts  the 
bricks  together  ?    Who  has  ever  watched  the  bricklayer 
at  work?    Does  he  use  anything  besides  the    bricks? 
Yes,  he  has  something  that  looks  very  much  like  mud. 
What  does  he  do  with  it  ?    He  puts  it  on  the  bricks,  and 
then  puts  other  bricks  on  the  top  of  it.    And  what  do  we 
call  tnis  ?    It  is  called  '  mortar.*    And  what  use  is  the 
mortar  ?    It  sticks  the  bricks  together.    Some  day  I  will 
tell  you  how  the  bricks  are  made,  but  now  I  can  only  tell 
you  about  the  mortar.     It  is  not  mud  ;  it  is  made  of  lime 
and  fine  sand.      Have  you  seen   the   men  sifting  the 
sand?    Did  you  see  the  large  sieve  standing  up?    How 
does  your  mother  sift  her  cinders  ?    Do  the  men  sift  the 
sand  in  the  same  way  ?    No,  they  have  so  much  to  sift. 
Yes,  and  it  would  make  them  very  tired,  and  take  them 
longer  to  use  sifters  like  your  mother's.    They  stand  a 
verv  large  one  up  nearly  straight.    Look  at  the  picture, 
and  tell  me  how  the  sieve  is  standing.     It  is  on  the  slant. 
The  men  then  throw  the  sand  from  their  shovels  against 
the  sieve,  and  then  what  happens  ?    The  fine  sand  goes 
through,  and  falls  behind  the  sieve.    And  what  fisills  in 
the  front  ?    All  the  stones  and  other  things  which  were 
in  the  sand.    There  is  something  else  the  men  want  to 
mix  the  lime  and  sand.    They  must  have  water.    Yes, 
and  in  the  summer  time  they  use  more  water  than  in 
winter.     Do  you  know  wh^  ?    Because  the  mortar  dries 
quickly  when  the  weather  is  hot    Then  there  is  some- 
thing else  they  put  in  good  mortar  to  make  it  stick  better. 
Look  at  this  old  dry  piece  of  mortar.    See,  I  am  break- 
ing it.     It  is  very  hard,  and  I  have  to  hit  it  very  hard  to 
break  it  up.     Now  what  else  can  you  see?     A  great 
many  little  hairs.     Yes,  these  hairs  make  the  mortar 
much  stronger.     They  are   scraped  off  the    skins    of 
animals,  especially  that  of  the  cow. 

Now  of  what  shape  are  the  bricks  ?  They  are  oblong. 
The  teacher  should  here  let  the  children  compare  the 
shape  of  the  bricks  with  the  oblongs  in  Gift  IV.  These 
they  use  in  building,  and  call  bricks.  Of  what  colour  are 
the  bricks  ?  Sometimes  they  are  white,  sometimes  led, 
sometimes  a  light  yellowish  brown,  etc. 

We  have  talked  about  the  things  used  to  make  walls, 
and  now  you  may  tell  me  about  the  tools  the  bricklayers 
use.    Yes,  they  have  a  trowel    For  what  do  they  use  it  ? 
To  put  the  mortar  on  the  bricks.    Sometimes  they  want 
to  break  the  bricks,  and  then  they  use  the  trowel  also. 
The  bricklayer  holds  the  brick  in  one  hand,  and  gives 
it  a  Quick  blow  with  the  trowel,  and  this  breaks  the  brick. 
See,  here  is  a  trowel.     Can  you  tell  me  about  any  other 
kind  of  trowel  ?    Yes,  the  gardener  uses  a  trowel.    Is  it 
like  this  one  ?    Oh  no,  it  is  very  different.    This  one  is 
fiat,  and  the  one  we  u«e  in  the  garden  is  partly  round. 
What  else  have  you  seen  bricklayers  using?     Yes,  he 
sometimes  uses  a  hammer,  but  this,  again,  is  different  to 
the  carpenter^s.    Look  at  this  one,  and  tell  me  how  it 
differs  from  the  other.     It  is  shaip  at  one  end,  like  a 
chopper.    Yes,  the  bricklayer  uses  it  to  cut  the  bricks. 
Have  you  seen  the  men  carrying  bricks  ?    Show  me  on 
this  picture  which  tool  they  use.    Can  you  see  a  small 
one  on  the  table  ?    Yes,  here  it  is.    We  call  this  a  hod. 
Where  does  the  man  carry  it?    On  his  shoulder.    Do 
you  see  this  nice  cushion  made  of  hair  and  leather  ?  What 
do  you  think  is  the  use  of  it  ?    It  keeps  the  hod  from 
hurting  the  man's  shoulder.    Which  part  does  he  hold  ? 
The  long  handle.    Do  you  think  vou  could  carry  a  hod 
full  of  bricks  ?    It  is  a  heavy  load  for  a  man,  especially 
when  he  has  to  go  up  a  high  ladder.    Have  you  seen 
anything  else  in  the  hod  ?  Yes,  sometimes  the  men  carry 
mortar.    On  high  buildings  the  builder  often  has  the 
bricks  and  mortar  pulled  up  by  long  ropes,  and  then  the 


men  do  not  have  to  carry  the  heavy  hod  up  thebisrh 
ladders.    Now,  the  bricklayer  wants  to  know  whether  his 
wall  is  quite  upright,  so  he  has  something  that  he  can 
place  against  the  wall,  and  by  looking  at  it  he  ran  see  if 
the  wall  has  been  properly  built.    Would  you  like  to  see 
one  of  these  things  ?    Here  is  one.    We  call  it  a  plumb- 
rule.    You  see  the  piece  of  lead  hanging  in  the  middle  ? 
This  is  called  the  plummet.    How  is  the  plummet  held 
in  its  place  ?    By  a  piece  of  strint;.    Well,  the  bricklayer 
puts  the  rule  like  this  against  the  wall,  and  then  if  the 
plummet  swings  quite  in  the  middle  he  knows  that  the 
wall  is  right.    Now  look  at  the  plummet ;  it  does  not 
swing  in  the  middle  of  the  ru^e  ;  this  shows  that  the  easel 
is  on  the  slant    When  the  bricklayer  finds  the  wall  thus, 
he  has  to  alter  it.    Then  the  bricklayer  wants  to  keep 
the  rows  of  bricks  on  a  level,  or,  as  we  say,  horizontal 
Look  at  the  blackboard,  and  I  will  show  you  this  lon^ 
word— hor-i-zon-tal.     Now  say  the  word.    What  does  it 
mean  ?    Show  me  something  that  is  horizontal.    The 
bricklayer  uses  a  line.     It  is  a  long  piece  of  string,  with 
large  pins.    What  are  the  pins  for  i    To  stick  into  the 
wall    When  he  has  stretched  the  line  along,  he  uses  a 
little  thing  like  this,  called  a  level,  to  see  if  his  line  is 
quite  straight  along  or  level.    What  else  can  you  sav? 
Horizontal.    Do  you   see  the  little  bubble  inside  the 
elass  ?    When  this  is  in  the  middle  it  shows  the  line  is 
level    Sie,  if  we  put  the  level  on  the  table,  where  is  die 
bubble?    In  the  middle.     Now  put  it  on  the  desk,  and 
then  what  will  you  say  ?    The  bubble  is  at  the  end.   Yes, 
and  this  *shows  us  that  the  desk  is  s^lanting.    There  is 
one  other  tool  used  by  bricklayers.    Have  you  seen  any- 
thing like  this  ?    Yes,  it  is  a  square.    Well,  the  brick- 
layer uses  this  for  the  cotners.    We  want  the  comers  of 
the  walls  kept  square.     You  take  this  square,  and  put  it 
in  the  corner  of  the  room.    What  do  you  notice  ?  The 
square  fits  into  it    That  is  the  way  the  bricklayer  uses 
the  square.   Do  you  know  what  has  to  be  done  before 
the  bricklayer  begins  building  a  wall?    Well,  the  next 
time  you  know  there  are  going  to  be  some  houses  built, 
you  must  go  and  see  what  the  men  do  first.    That  is 
right.     You  see  Harry  knows.    They  dig  out  some  of  the 
ground,  and  then  they  fill  in  this  hole  with  stones,  and 
beat  them  down.    Sometimes  they  put  some  concrete. 
This  looks  something  like  mortar  witn  stones  mixed  wiih 
it.    What  is  this  part  of  the  house  called  ?    The  founda- 
tion.   Yes,  and  the  builder  is  very  particular  about  the 
foundations,  for  he  knows  the  house  will  not  be  strong 
if  the  foundations  are  not  well  made. 

Sometimes  you  have  seen  men  doing  something  to  the 
fronts  of  old  houses.  Do  you  know  what  I  mean? 
Bainting  them.  I  mean  they  were  doing  something  to 
the  bricks.  Do  they  paint  the  bricks?  Well  perhaps 
you  have  not  noticed,  so  I  will  tell  you.  Sometimes  the 
mortar  between  the  bricks  wears  away,  or  gets  very 
loose.  The  bricklayers  come  and  put  new  mortar  between 
the  bricks,  so  as  to  fill  them  up.  This  is  called  pointing. 
This  makes  the  walls  quite  stroi^,  besides  making  them 
look  clean  and  new. 

The  bricklayer  always  has  some  one  to  help  him,  called 
a  labourer.  Do  you  know  what  the  labourer  has  to  do? 
Yes,  carry  the  bricks  and  mortar  to  the  bricklayer. 
Yes,  he  has  to  fetch  whatever  the  bricklayer  wants ;  so 
that  the  bricklayer  does  not  leave  off  to  fetch  his  own 
things. 

Summary. — For  a  recapitulatory  exercise  the  chfldien 
might  write  out  a  list  of  things  used  by  the  bricklayer, 
describe  them,  and  name  their  uses. 

(To  be  continued,) 
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Self-Teaohing  Standard  Needlework  Manuals- 

Mhs  Bmily  G.  Jonbs,  Directress  of  Needlework  to  Uie  Edootiaa 
DepertmeDt,  will  shortly  issue  a  series  of  cheap  STANI>ARI> 
NEEDLEWORK  MANUALS,  proftasely  Ulostrated  with  disfn^ 
etc.,  and  designed  with  a  special  view  to  gire  BOlf-help  to  sclio2v« 
in  this  important  rabjcct.  We  andentand  that  Mr.  Joseph  H««^ 
will  be  the  publisher. 
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Arithmetic* 

STANDARD   1. 

(0 

64 

307 

(2) 
920 

736 

(3) 
306 

291 

940 

856 

184 

15 

17 

2184 

5  times  table. 

STANDARD  II. 

(I) 

146 

30,6oi 

(3) 
9)36,073 

(4) 
5o»79» 

7009 

830 

5206 

1 

7092 

4008  + 

I 

16 

i3»509 

812,672 

17 

13,208 

STANDARD  III. 

(i)  Multiply  four  hundred  and  seventy  thousand 
and  eighty-four  by  nine  hundred  and  eight 

Ans.  426,836,272. 

(»)  (3) 

j£    s.    6.  £     s.    d. 

530  II  10        2769  13  10 

379  15  4l        7039  13  8: 
93  II  8. 

150  16  5|        4138  19  8 
16  18  7^ 


14,058  17  6i 


(4)  A  man  spent  at  two  different  times  ;^827  14s. 
aDd;^2i3  <i^  4i^  How  much  had  he  remaining 
out  of  ;^i5oo?  Ans.  ;^4s8  14s.  7jd. 


STANDARD  IV. 


(1)  Multiply  j£86  13s.  4jd.  by  75. 

Ans.  ;^65oo  3s.  ijd. 

(2)  Divide  seven  hundred  thousand  and  eighty  pounds 
sixteen  shillings  by  one  thousand  nine  hundred  and 
seventy-six.  Ans.  ;^354  5s.  io5d+448. 

(3)  Reduce  70,008  yards  to  furlongs. 

Ans.  318  frls.  8  pis.  4  yds. 

(4)  A  grocer  buys  a  barrel  of  sugar  of  10  cwt.  for 
;^i5,  and  sells  it  at  3Jd.  per  lb.  How  much  did  he 
gain  ?  Ans.  J[^2  los.  gained. 

B. 

(i)  Divide  eight  thousand  four  hundred  and  eighty 
pounds  twelve  shillings'  and  sevenpence  by  ninety- 
seven,  Ans.  ;^87  8s.  7d. 


(2)  9,037,250  ft.  to  miles. 

Ans.  171 1  miles  1056  yds.  2  ft. 

(3)  26  cwt.  3  qrs.  17  lb&  to  ozs. 

Ans.  48,208  ozs. 

(4)  Supposing  the  average  grant  for  each  girl  to  be 
IIS.  ad.,  and  for  an  infant  half  as  much,  how  much 
is  the  grant  earned  for  113  girls  and  49  infants  ? 

Ans.  ;^76  15s.  5d. 

C. 

(i)  Multiply  ;^367  i6s.  4|d.  by  246. 

Ans.  ;)^90,483  3s.  ijd. 

(2)  Divide  one  hundred  and  fifty  thousand  pounds 
fifteen  shillings  by  one  thousand  five  hundred  and 
ninety.  Ans.  ;^94  6s.  9j|d  -+-780. 

(3)  How  many  hours  are  there  in  the  years  1884 
and  1885  ?  Ans.  17,544  hours. 

(4)  A  manager's  salary  is  ^^237  5s.  yearly.  How 
much  is  that  monthly  and  daily  ? 

Ans.  13s.  a  day ;  ;;^i9  15s.  5d  a  calendar  month. 

D. 

(i)  Multiply  ;^64  i6s.  7id.  by  68. 

Ans.  ;i^44o8  los.  6d. 

(2)  Divide  ;£7o63  os.  iijd.  by  806. 

Ans.  £%  155.  3^+454- 

(3)  Seven  million  and  seventeen  lbs.  to  tons. 

Ans.  3625  tons  o  cwt.  o  qr.  17  lbs. 

(4)  How  often  is  is.  4jd.  contained  in  £^2  12s.  3d.  ? 

Ans.  38  times. 

STANDARD  V. 

(i)  860^  at  ;^i2  19s.  7^d.  each. 

"  Ans.  ;;^ii,i7o  7s.  3|d. 

(2)  UHf  Ans.  i|8f 

(3)  14  yds.  at  IS.  iid.  a  yard  ;  loj  yds.  at  8s.  9d. 
a  yard ;  30  yds.  at  5s.  9d.  a  yard ;  and  10^  yds.  at 
IS.  ii||d.  a  yard.  Ans.  ;^i5  iis.  9|d. 

(4)  An  excursion  from  Plymouth  to  Dover  costs 
J[^2  1 6s.  3d  each  for  47  persons.  It  was  put  down 
in  the  books  for  ;£i3i  los.  Find  the  amount  of 
error,  and  express  answer  in  farthings. 

Ans.  660. 

STANDARD   VI. 

(i)  If  10  horses  plough  15  acres,  how  many  does  it 
require  to  plough  170  acres?  Ans.  113^. 

(2)  fxslxA^V^  divide  answer  by  -,V. 

iif^.  Ans. 

(3)  What  is  the  simple  interest  on  ;^io5o  for  3J 
years  at  4  per  cent.  ?  Ans.  j;^i47. 

(4)  If  a  servant  receives  25  guineas  for  one  year, 
how  much  ought  she  to  receive  if  she  stops  from 
August  27  th  to  January  13th? 

Ans.  ;;^9  195.  iij^^d  (139  days). 

STANDARD  VII. 

(i)  \Vhat  is  the  average  population  of  the  follow- 
ing towns,  34,729,  46.238,  89,726,  51,384,  27,9051 
and  60,350?  Ans.  51,722. 

(2)  A  shipowner  insures  his  vessel  valued  at;^835o 
8it  4^  per  cent  The  cargo  is  worth  £^^2*10  at  3^  per 
cent.  What  was  the  total  amount  of  insurance  paid 
to  the  company?  Ans.  ;£^5oo  3s. 
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(3)  If  5  men  reap  125  acres  in  15  days,  in  how 
many  days  will  20  men  reap  75  acres  ? 

Ans.  2\  days. 

(4)  A  clerk's  salary  is  ^191  Z2s.  6d.  per  annum; 
what  ought  he  to  receive  for  60  days ;  and  how  much 
would  he  lose  in  last  3  months  of  the  year  if  his  wages 
were  reduced  2s.  8d.  a  day  ? 

Ans.  ;^3i  los.;  £\2  ss.  4d. 

Grammar. 

STANDARD   IV. 

Parse : — 

The  little  boy  in  the  next  house  sometimes  catches 
a  cold  in  the  head. 

With  what  parts  of  speech  are  adverbs  used  ? 

Parse: — 

I  bought  his]  book,  and  he  gave  me  five  shillings 
for  It 

STANDARD  V. 

Parse  and  analyse : — 

Soon  heavier  clouds  made  their  appearance  over 
the  whole  sky. 

Form  as  many  adjectives  as  you  can  from  the 
nouns  '  man '  and  '  grace.' 

STANDARD   VI. 

Parse  the  words  in  italics^  and  analyse  : — 

When  the  sun  arises,  he  very  soon  puts  to  flight 
the  vapours  with  his  searching  beams. 

Explain 'ex,'  'in,*  'inter/  as  prefixes,  and  give 
examples  and  explanations. 

STANDARD  VII. 

Parse  the  words  in  italics^  and  analyse : — 

The  poor  man  whose  leg  was  broken^  will  he  taken 
to  the  hospital  whenever  the  carriage  comes 
round. 

Explain : — 

inXxjminahle. 
hero/«^. 
abb^i^f. 
/Vi^it^^ceivable. 

Composition. 

STANDARDS  VI.   AND  VII. 

'  The  Atlantic  Ocean.' 

Music. 

Singing  Test. 
Time  I  1 : 1  : 1  I  1 :— :  I  1 :— :—  |  1  :L1 :1  |  1:— :— 

Sing— m  8  d'  8  m  B  d'  ta  1  8 1 1  d^ 


ANSWERS  TO  ARITHMETICAL  QUESTIONS 
IN  'THE  SCHOLAR'  FOR  SEPTEMBER, 
1884. 

STANDARD  III. 


D. 


E. 


F. 


A.  I.  7,642,285,20a 

2.  467+32. 

3.  1014+22. 

B.  I.  1239+ 1671. 

2.  796+550'« 

3.  913+212. 

C.  I.  £Z2Z  6s.  3Jd. 

2.  ;fii,78o  15s.  2|d. 

3.  ;f  570  i6s.  5id. 

STANDARD 

A.    I.    ;f  216,844  2S.   73d. 
2.  ;^ 6074  9s.    ^'^\^' 

3.  ;f364fii8  9s.3d. 

B.  I.  ;f 27  8s.  ijd. +227. 

2.  2s.  o}d.  +  2763. 

3.  ;f57i  16s.  ild.  +  4. 

C.  I.  33,816. 
2.  15  fur.  10  po.   I  yd. 

I  ft.  8  in. 


D. 


E. 


I.  ^^28,196  17s.  iii<L 
2-  ;f 25*972  i8s.  4ici. 
3.  ^^9627  SS.  8id. 

1.  ;f28o  I08.   lOd. 

2.  ;f  232  iSs.  6|d. 

3.  ;f  5858  8s.  5<d. 

1.  ;^2i7s.  o}d. 

2.  ;f  80  8s.  6|d. 

3.  4  times. 

IV. 

I.    ;f30  I2S. 

2.  71  yds.  I  qr. 

3.  ;f4  9s.9t<i-+39- 

1.  jf  15  13s.  lojd. 

2.  ;f22i6  18s.  iijd. 

3.  266,719 


3.  I   ac.  2  ro.  15  po. 

F.  I.  ;f  19  16s.  8d. 

r9iyds.  6  ft.  128  in. 

\               or 

'^  10 yds.  oft.   20 in. 

2.  32  St.  13  lbs. 

3.  £lS  ISS.  4d. 

STANDARD  V. 

A 

'•  jf  165  15s.  i^. 

D.  I.  I}}. 

2.  ;f  3475  i^s.  9d. 

3.  ;f7i,849  13s.  8id. 

2.  «. 

3.  VW. 

B. 

I.  ;tf4259  i8s.  3jd. 

E  I.  ^15  IIS.  o|dL 

2.  £\^  6s.  ojd. 

2.  jf  144  14s.  lid. 

3.  /317  I2S.  7ld. 
I.  ^29  I2S.  S^d. 

3.  ;f  32  2S.  lojd. 

C. 

F.  I.  £2(i  6s.  6d. 

2.  3  qr.  13  lbs.  12  oz. 

2.  £\  3s.  4d. 

3.  36  months. 

3.  ;^22  3s.  8jd. 

STANDARD  VI. 

A. 

I.  78  and  72. 

D.  I.  468f  OE.  or  29 

2.  '66451612903225^. 

4f  oz. 

3-  IZ  8s. 

2.  -4725. 

B. 

I.  £1  17s.  8A<i. 

3.  3  hours. 

2.  18,670^. 

E.   I.  /loo. 
2.  £2xy. 

3.  4}hrs. 

C. 

I.  2^00. 

3.  £^  2S.  6d. 

2.  £9  6s.  2id. 

F.  I.  6  times. 

3.  1 1  mos. 

2.  3185. 

3.  1000. 

STANDARD  VII. 

A. 

I.  lop.c 

2.  jf  40. 

2.  Int.  £\  15s  iiH^. 

3.  18J. 

Amt.  ;f29i  15s.  iiH<l. 

C.   I.  £fj/Q  IS  2iVl. 

3.  10  p.c.  and  12  p.c. 

2.  £\  2s.  6d. 

B. 

I.  20 p.c 

3-  33i- 

ANSWERS  TO  ARITHMETICAL  QUESTIONS 
IN  'THE  LITTLE  LEARNER'  FOR 
SEPTEMBER,  1884. 


STANDARD   I. 

(I)  2628 

(18)  420 

(2)    109 

(19)  2119 

(3)  279 

(20)  619 

(4)  2817 

(21)  681 

(5)692 

(22)  2767 

(6)  185 

(23)  27 

(7)  1686 

(24)  107 

(8)  291 

(25)  1656 

(9)  169 

(26)  94 

(10)  2247 

(27)  157 

(II)  855 

(28)  1964 

(12)  197 

(29)  179 

(13)  1901 

(30)  109^ 

(14)  472 

Ui)  3836 

(15)  9? 

(32)  187 

(16)  3825 

(3^)  187 

(17)  97 

Sept.,  1884.] 


THE  PRACTICAL  TEACHER. 


311 


STANDARD  II. 


A.  (I)  31,209 

(2)  19^ 

(3)  32,278,848 

(4)  3380+6 

B.  (I)  34,961 

(2)  16,965 

(3)  58,666,410 

(4)  2662+4 

C.  (I)  899 

(2)  42,336,822 
0)  271+28 

D.  (I)  8978 

(2)  36.278,928 

(3)  1932^ 

E.  (I)  10,884 

(2)  6,737,454 


(3)  2170 

F.  (I)  17,299 

(2)  56.532,450 

(3)  4665+5 

G.  (I)  415.760 

(2)  19.599 

(3)  97»466,250 

(4)  3350+3 
H.  (I)  8891 

(2)  927,080,000 

(3)  4462  +  6 

I.   (I)  7,442,786,400 

(2)  3.5i7.5l5»6oo 

(3)  3,209,365.800 

(4)  313.693,380 


ANSWERS   TO    ALGEBRA    QUESTIONS    IN 
THE  'SCHOLAR'  FOR  SEPTEMBER,  1884. 

EXERCISE  XXXIV. 

(i)  jr*+i4*+49; -^+7 

(2)  jt*-i4Jt+49;  *-7 

(3)  jf*+8ar+i6oo;  jr+40 

(4)J^+A«+«;*+* 

(5)  jr*+4tfjf+4fli';  x+2a 

(6)  :r»+8iffjf+i6iw* ;  je+4»» 

(8)jf>-f4f+M;*A 

EXERCISE  XXXV. 

(13)  6,  3* 

(14)  2,  -f 

(15)  4,  I 

(16)  3,  H 

(17)  5,  -  I 


=  140 -•21 +  3*125 

=  13979-5- 3*125 
=447328.     Ans. 

3.  Find  the  value  in  yards,  feet,  inches,  of— 

A  fiix.  + 1  He + /k  yd.  - 1  in. 

yds.  ft.  in. 


A  fur.  = 


2x220 
15 


yds.     = 


,T,yd.=7X36j^         ^ 


24 


29    I    o 
302 
10} 


f  in. 


32    2 


1 


y^   I  "t 


4.  A  and  B  had  equal  sums  of  money,  but  after  A  had  spent 
t  of  I  of  his  money,  and  B  ,V  ©^  I  «f  his,  B  had  5d.  more  than 
A.     How  much  had  each  at  first  ? 

>4hadlefti-(lof|)=tt-A  =  K 

B     „      i-(Aof|)=«-A=H 

The  diff.  between  H  and  ti=5d. 


Th=5d- 


120 


d. 


.*.  UJt=<xi20=6oo=;g2  los.    Ans. 


(1)  2,  - 

-12 

(2)  3.  - 

•1 

(3)  W, 

-II 

(4)  3.  - 

■17 

(5)  -I. 

-12 

(6)10, 

-no 

(7)  3.  2 

(8)  I.  ■ 

\ 

(9)  5,  - 

-4 

(10)  24, 

-231 

(II)  6,  - 

-4i 

(12)  10, 

-2 

(18)  -gdb  Va'  +  ^ 

(19)  2 

±  >/^  +  4fl<--* 

(20)  5S 


FEMALES. 

I.  Find  the  cost  of  12  acres  i  rood  22  poles  at  £1^  6s.  8d. 
per  acre. 


I  r.=Jof  I  a. 


20  p.  =  i  of  I  r. 
2P.  =  iV  of  20  p. 


£   s.  d. 

19    6  8  s  Cost  of  I  acre. 

12 

232    o  o  =3  „  12  acres. 

4  16  8  =  „  I  rood. 

2    8  4  ss  91  20  poles, 

o    4  10  =  „  2       i> 


^^39    9 


10 


ANSWERS  TO 

July  26th,  1884. 

FIRST  YEAR 

Papil  Teacliera  at  end  of  First  Tear. 

Thru  hcurs  and  a  halfailcwid. 
Arithmetic. 

MALES. 

I.  By  what  must  3f  of  it  +  i|  be  divided  in  order  to  produce 
a  quotient  equal  to  3J  -  2f  of  J. 

Divisor = Dividend  -f  Quotient. 
.-.  3f  ofi!  +  i*4-3|-2}oft 

=(V;*)+¥-J-V-(VxH 
=W+¥)-(V-«) 

^880+231^  5^8 -385 
"      168      '       168 

=7H«    Ans. 
2.  Find  the  value  of 

/  875  -«'y5  X  -024^  ^3125. 

\  -0625  / 

/875  _g.y5  X  •024V3'i>5 
\0625  / 


=cost  of  12  a.  I  r.  22  p.     Ans. 

2.  What  is  the  length  of  the  longest  tape  measure  which  can 
be  uscfl  so  as  to  exactly  measure  two  walls  of  2,916  ft.  and 
3,582  ft.  long  respectively. 

Measure  required =G.C.M'  of  2916  and  3582. 

2916)3582(1 
2916 

666)29i6( 
etc.,  etc. 
G.C.M.  =  i8. 
. '.  Measure  req.  =  18  ft.  or  6  yds.     Ans. 

3,  Make  out  the  following  bill  and  properly  receipt  it  :— 
3    lbs.  of  tea  at  3s.  4d.  per  lb. 
sugar  at  5  jd.  per  lb. 
butter  at  is.  2d.  per  lb. 
cheese  at  9id.  per  lb. 
currants  at  4A  per  lb. 
raisins  at  5ia.  per  lb. 

CUfton,  July  26th,  1884. 


4lt 
6 

3 

2 
6 


:l 


If 
i> 
» 


Mrs.  Templeton. 


Bought  of  R.  Sanger  and  Co. 


3    lbs,  of  tea  a(  3s.  4d.  per  lb.  ... 
sugar  at  5^.  per  lb.    ... 
butter  at  is.  2d.  per  lb. 
cheese  at  94d.  per  lb.... 
currants  at  4^.  per  lb. 
raisins  at  $\i*  per  lb. ... 


5* 

2 

6 


If 
11 
If 

)i 
II 


£  ». 

o  10 

O     2 

o    7 

O  2 
O  O 
O     2 


d. 

O 

oi 

9 
9 


Received  same  time, 

R.  Sanger  and  Co. 

Add  together  6A1  3*i  »H»  and  i?. 

6A  +  3f+xH+H  , 
35+63-^664-76 

"  84 

9 12^.    Ani. 


;^L-L 


II 
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Grammar. 

MALES  AND  FEMALES. 

1.  Parse  and  analyse  the  following  : — 

'And  now  a  gallant  tomb  they  raise 
With  costly  sculptures  decked  ; 
And  marbles  storied  with  his  praise 
Poor  Gclert's  bones  protect.'— Spenser. 

2.  Distinguish  between  an  'inflexion'  and  a  'suffix,'  illus- 
trating your  answer  from  the  lines  above. 

I.  And— cap,  conj.,  joining  the  sent.  'They  raise  a  gallant 
tomb '  to  preceding  sentence. 
now — adv.  of  time,  qualifying  raise, 
a— dist.  adj.,  limiting  tomb, 
gallani — ^adj.  of  quaUty,  qualifying  tomb, 
tomb — com.  noun,  sing.,  neut ,  obj.,  gov.  by  raise. 
tAeyr—pen,  pron.,  com.,  3rd,  plnr.,  nom.  to  raise, 
raise— Yah,  teg.  trans.,  act,  md.,  pres.,  3rd,  plur.,  agree* 

ing  wiUi  its  nom.  tAe;y, 
with — ^prep.,  showing  relation  between  sculptures  and  decked, 
r«x/{K—&dj*  of  quality,  qualifying /af^/wrff/. 
sculptures — com.  noun,  neut,  plur.,  obj.,  gov.  by  with, 
decked— ^la&i  participle  of  trans,  verb  to  deck,  used  as  adj., 

qualifying  tomb, 
and— COD,  conj.,  joining  the  sents    '  They  raise  a  gallant 

tomo '  and  '  marbles  protect.' 
marbles— com,  noun,  neut,  plur.,  nom.  to  protect, 
storied — adj.  of  quality*  qualifying  marbles, 
with — prep.,  showing  relation  between  'praise  and  storied, 
his — pers.  pron.,  masc  ,  3rd,  sing.,  poss.,  gov.  hy  praise, 
praise — abs.  noun,  neut,  sing.,  obj.,  gov  by  with, 
poor — adj.  of  quality,  qualifying  uelert. 
Ceteris — prop,  noun,  masc.,  sing.,  poss.,  gov.  by  bones, 
bona—com.  noun,  neut.,  plur.,  obj.,  gay,  uy protect, 
protect— vtxh,  reg.  trans.,  act,  ind.,  pres.,  3rd,  plur.,  agree- 
ing with  its  nom.  marbles. 


Sentence. 


Kind  of 
Sent. 


id) 

And  now  a  gallant 
tomb  thev  raise, 
with  costly  sculp, 
tures  decked ; 


And  marbles  storied 
with  his  praise 
poor  Gelert's 
bones  protect. 


Princsen. 


Princ.  sen. 
co-ord. 
with  (a) 


Con- 
nect 
tive. 


and 


and 


Sabject 


they 


marbles 

storied 

with  his 

praise 


Predi- 
cate. 


raise 


protect 


Object. 


a  gallant 
tomb 
decked 
with 
costly 
sculp- 
tures. 


poor 
Gelert's 
bones. 


Exten- 
sion. 


now 
(time) 


2.  An  inflexion  is  a  change  in  the  form  of  a  word  to  express  a 
change  in  the  meaning  or  use  of  the  word,  as :  sculpturuy  the  / 
of  which  is  an  inflexion  denoting  the  plural  number,  and  Gelert'St 
the  'j  of  which  is  an  inflexion  denoting  the  possessive  case.  A 
suffix  is  a  syllable  added  to  a  root,  by  means  of  which  we  change 
one  part  of  speech  into  another,  as  :  -ant  in  the  word  gallant ^ 
from  the  root  gala,  and  -ly  in  costly, 

3.  Explain  the  apostrophe  in  '  Gelert's.'  Write  down  the 
possessive  case  plural  number  of  '  woman,'  '  ox,'  '  mouse,' 
'  child,'  and  '  son-in-law.' 

The  apostrophe  (')  used  to  denote  the  possessive  case,  stinds 
instead  of  the  vowel  in  the  syllable  es,  which  formerly  denoted 
that  case. 

Plural, 

women 

oxen 

mice 

children 

sons-in-law 


Singular, 

Woman 

Ox 

M011M 

Child 

Son-in-law 


Poss,  Plural, 
women's, 
oxen's, 
mice's, 
children'?. 
sons-in-l.\ws. 


4.  When  a  singular  noun  ends  in  an  '  s '  sound,  how  is  the 
possessive  sign  affected  ?    Give  examples. 

To  avoid  the  repetition  of  the  sibilant  sound,  the  s  after  the 
apostrophe  is  omitted,  as — for  conscience*  sake ;  Moses'  rod ; 
Felix'  room. 


Oeography. 
{Answer  tzoo  Questions,) 

1.  Draw  a  map  of  the  coast  line  from  Dungeness  to  the 
Lizard  Point,  naming  the  capes  and  inlets. 

2.  Give  an  account  of  British  Columbia  ?  What  are  its  chief 
productions  ? 

British  Columbia  is  that  part  of  B.  N.  America  bordering  on  the 
Padflc,  and  has  an  area  twice  that  of  Great  Britain.  Its  eastern 
side  is  mountainous,  the  Rocky  Mts.  running  the  entire  length, 
while  the  Cascade  Mts.  run  parallel  with  and  near  to  the  coast. 
Through  an  opening  in  this  range  flows  the  Frazer,  the  largest 
river  of  the  colony.  British  Columbia  has  great  diversity  of 
soil  and  climate,  the  mean  temperature  being  uke  that  of  Great 
Britain.  The  capital  of  the  colony  is  New  Westminster  on  the 
Frazer  river.  Other  towns  are  Hope,  Alexandria,  and  Yale. 
It  became  a  separate  colony  in  1858.  llie  chief  productions  are 
minerals — as  gold,  silver,  copper,  platinum,  coal,  iron,  and 
marble ;  vegetable — as  com,  difierent  kinds  of  timber,  pine,  fir, 
oak,  ash,  cedar,  and  maple,  being  found  in  abundance  ;  animal— 
as  furs  and  6sh. 

3.  Describe  the  mountain  system  of  Australia. 

The  mountains  of  Australia  lie  chiefly  in  the  S.EL  of  the  con- 
tinent, and  near  the  coast.  The  chief  range  is  known  I7  diffe- 
rent names,  as,  the  Australian  Alps,  the  Blue  Mountains,  and 
the  Liverpool  Range.  The  highest  peak  of  the  range  is  Mt. 
Kosciusko,  in  the  Australian  Alps,  73CX)  feet  high.  The  moan- 
tains  are  much  less  elevated  as  they  near  the  north,  and  in  the 
south  of  Queensland  the  range  divides,  one  brandi  ending  in 
Cape  Melville  and  the  other  at  the  Gulf  of  Carpentaria.  In 
Victoria,  in  addition  to  this  principal  range,  are  the  Pyrenees 
and  Grampians,  rising  to  a  height  of  4500  feet.  In  Western 
Australia  tnere  are  no  heights  alx>ve  looo  feet.  S.  Australia  has 
ranges  of  hills  known  as  the  Flinders,  Ashburton  and  Macdonald 
ranges. 

History. 

1.  Name  the  principal  tribes  of  Britons,  and  tell  what  parts  of 
the  country  they  occupied  at  the  time  of  Cxsar's  invasion. 

The  principal  British  tribes  at  the  time  of  the  Roman  invasion 
were  the  Cantii,  occupying  Kent ;  the  Trinobantes,  occupying 
Middlesex  and  Essex  ;  the  Cenimagni  or  Iceni,  who  covered 
Norfolk,  Suffolk,  and  Cambridgeshire  ;  the  Se^ntiaci,  in  Hants 
and  Berks  ;  and  the  Ancolites  and  Bibroci,  in  Berks  and  Wilts. 

2.  *  Hardship  and  sorrow  I '  exclaimed  Alfred  the  Great ;  '  not 
a  king  but  would  wish  to  be  without  these  if  he  could.  But  I 
know  that  he  cannct.'  Illustrate  this  truth  from  Alfred's 
history. 

Alfred's  whole  career  showed  the  truth  of  his  statement. 
While  still  a  youth  he  was  called  to  6ght  against  the  Danes,  and 
at  twenty  he  shared  in  the  victory  gained  over  them  at  Ashdune, 
in  Berkshire.  For  seven  years  after  his  accession  to  the  throne 
he  fought  against  them,  ultimately  being  driven  from  the  throne. 
In  876  he  made  peace  with  them,  which  they,  however,  imme- 
diately broke  and  seized  Exeter.  He  was  successful  in  877,  bat 
was  again  defeated  in  the  following  year,  finally  overthrowing  the 
Danes  under  Guthrum  in  879.  In  893  a  new  invasion  of  the 
Danes  under  Hastings  took  place,  and  they  were  not  finally  re- 
pulsed till  897.  Besides  troubles  with  the  Danes,  Alfred  was 
considerably  annoyed  by  his  own  people.  In  repressing  the 
crime  and  promoting  order  and  regularity  in  his  kingdom,  be 
often  met  with  disappointment,  and  laid  himself  open  to  accusa- 
tions of  sternness  and  cruelty. 

3.  What  was  the  character  of  the  Danes  at  the  beginning  of 
the  eleventh  century  ?  Describe  their  ships,  and  explain  why 
they  so  often  got  the  better  of  the  Saxons. 

The  Danes  at  the  beginning  of  the  eleventh  century  were 
brave  and  adventurous.  The  throne  of  England  was  occupied 
by  Ethelred  the  Unready,  who  was  surrounded  fay  traitors  of 
every  kind.  Neither  his  forces  nor  his  officers  could  be  depended 
upon,  for  on  several  occasions  the  latter  gave  warning  to  the 
Danes  when  they  were  in  danger  of  being  attacked.  After  the 
massacre  of  Danes  in  1002,  good  and  bad,  ue  old  settlers  as  well 
as  new  comers  being  all  slain,  a  large  fleet,  manned  only  bf 
Danish  freemen,  came  to  this  country.  Their  ship  were  lofty,  witu 
high  prows  on  which  were  figures  of  lions,  bulls,  dragons,  etc., 
and  their  sides  were  painted  with  bright  colours,  shields  of  bor- 
nished  steel  being  hung  from  stem  to  stem  and  glittering  in  the 
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sun.  At  the  masthead  each  ship  carried  a  figure  of  an  eagle  or 
other  bird  with  outstretched  wings,  and  banners  embroidered 
with  gold  and  silver  were  profusely  displayed.  The  skill  of  the 
sailors,  the  superiority  of  the  ships,  and  the  cowardice  or  trea- 
chery of  the  English  gave  the  Danes  the  victory. 

Composition. 

Write  from  memory  the  substance  of  the  passage  read  to  you 
by  the  Inspector.     The  passage  was  as  follows  : — 

A  Cashmere  merchant  came  to  Cabul  with  some  handsome 
sImwIs,  and  deposited  them  with  a  merchant  there.  Upon  de- 
manding his  shawls  a  few  days  after,  he  was  met  by  the  Cabul 
merchant  with  a  flat  denial  of  having  ever  received  them.  He 
appealed  to  the  Ameer,  who  directed  him  to  repair  at  a  certain 
hour  next  day  to  the  shop  of  the  Cabul  merchant.  Next  day  the 
Ameer  proceeded  in  great  state  to  the  shop.  When  he  was 
opposite  to  it,  recognising  the  Cashmere  merchant,  he  expressed 
great  pleasure  at  seeing  him,  and  invited  him  to  his  palace.  A 
few  hoars  afterwards  the  Cabul  merchant  appeared  to  implore 
pardon  of  the  friend  of  the  Ameer,  not  only  restoring  the  shawls, 
bat  forcing  upon  him  a  large  sum  of  money  along  with  them. 


Needlework, 

FEMALES. 

One  hour  will  U  aUmutd  for  this  extrcist  in  the  aftimoon. 

Music, 
A  qumrtir  of  an  hour  alUnvedfor  this  paper. 

(N.B.— Pupil  Teachers  m^  answer  the  questions  in  either 
the  Staff  Notation  or  the  Tonic  Sol  fa,  but  not  both.  The 
qnestions  in  the  Tonic  Sol-fa  Notation  will  be  found  at  the  end.) 

I.  Write  above  each  of  the  followlnff  no^es  its  value-name 
(semibreve,  &c.),  and  below  each  its  pitch-came  (C,  D,  or  Do, 
Si,  &c.)  : — 

I.  (I)  (2)     .  (3)  (4) 

Crotchet.  Minim.  Semibreve.  Quaver. 


i 


3— 


W^ 


3a: 


B  or  5L 


GorSoL 


Cor  Da 


r^^^ 


B  or  Si. 


2.  Add  proper  time-signatures  to  the  following : — 

(0  (2)  (3) 

J U 


3.  Write  below  each  of  the  following  intervals  its  name  (major 
fourth,  &c)  :— 

3-      (I) 


(2) 


P 


(3) 


(4) 


« 


t 


^sa: 


^^^ 


-^»- 


i 


Major  aw.       Mu«».nd.       Minor-6th.        i^^Jl'^.y^ 

TONIC  SOL-FA  NOTATION. 

I.  Re-write  the  following  an  octave  lower,  doubling  the  value 
of  every  note  : — 

r  :r'   II    :b    Is    :- 


I. 

jn  :— Is, :— |f  :— |r  :— 11, :— |s,:— [s, :— |— :— 

2.  What  does  "  Key  A,"  or  **  Key  B,"mean  at  the  beginning 
of  a  tone  ? 

2.  That  the  particular  sound  called  A  or  B  is  to  be  the  tonic, 
and  called  doh, 

3.  Write  the  names  of  the  following  intervals  : — (i)  sfih  tu  te ; 
(2)  te  to  doh* ;  (3)  me  to  soh  ;  (4)  /r,  io/ah. 

3.  (I)  Major  3rd ;  (2)  Minor  2nd  ;  (3)  Minor  3rd  ;  (4)  Minor 
or  Imperfect  Sth. 


SECOND    YEAR. 
Pnpil  Teachers  at  end  of  Second  Year, 

FIRST  PAPER, 

Three  hours  and  a  halfaltowod, 

Euclid. 

MALES. 

[All  generally  understood  abbreviations  for  words  may  be  used.] 

1.  To  draw  a  straight  line  at  right  angles  to  a  given  straight 
line,  from  a  given  point  in  the  same. 

State  and  prove  the  corollary.     Is  the  proof  quite  sound  ? 

Euclid,  Book  I.,  Prop.  ii. 

The  proof  of  the  corollary  is  objectionable,  for  in  order  to  erect 
the  perpendicular  by  the  aid  of  the  proposition,  the  fine  AB 
must  be  produced,  and  it  has  to  be  assumed  that  it  can  only  be 
produced  in  one  way,  for  if  it  could  be  produced  in  two  wa]^  as 
aBC»  ABD,  then  tiiere  would  be  two  perpendiculars.  The 
proof  is  therefore  not  quite  sound. 

2.  Any  two  sides  of  a  triangle  are  together  greater  than  the 
third  side. 

Euclid,  Book  I.,  Prop.  2a 

3.  On  a  given  line  describe  an  isosceles  triangle  each  of  whose 
equal  sides  shall  be  double  of  the  base. 

Let  AB  be  the  given  straight  line. 

It  is  required  to  describe  on  AB  an  isosceles  triangle,  each  of 
whose  sides  shall  be  double  AB. 

Produce  AB  both  ways  to  C  and  D.  Make  AC,  BD  each 
sAB. 


From  centre  A  at  distance  AD  describe  circle  DEF,  and  from 
centre  B  at  distance  BC  describe  circle  C£G  (Post.  3) 

From  point  E,  where  circles  cut  each  other,  draw  £A,  £B  to 
points  A  and  B.     Then  AEB  is  the  A  required. 

•.•  A  is  centre  of  circle  DEF,  AE= AD  (Def.  15). 
•.'  B  is  centre  of  circle  CED,  BC  =  BE  (Def.  15). 
But  AD  is  double  of  AB,  for  BD=AB. 
And  BC  is  double  of  AB,  for  AC  =  AB. 
And  doubles  of  equal  things  are  equal  (Ax.  6) ; 
.  •.  BC = AD.    And  BE = BC,  and  AE = AD. 
.*.  AE  and  BE  are  also  each  double  of  AB. 
Therefore  a  A  AEB  has  been  drawn  on  a  given  line,  AB, 
having  each  of  its  sides  AE,  BE  double  of  the  base.— Q.  E.  F. 

Arithmetic, 

FEMALES. 

I .  Express  fofVoff  +  t-rJ-Ao*  3i^asa  vulgar  fraction 
in  its  simplest  form. 

|ofVoff  +  »-S-t-Aof3if 

_  2754^672-436 
420 

s=  lit.     Ans. 

2    Add  together  |  of  £t,  i  of  a  florin,  i  of  is.,  and  ^  of  }  of 
13s  4d. ;  and  subtract  the  result  from  ^  of /"lo, 
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s. 

d. 

= 

15 

0 

= 

0 

4 

= 

0 

8 

= 

I 

4 

17 

4 

■■£1 

la 

0 

£0 

14 

8  Ans. 

ior£i  =|x  Vs. 

^  of  2S.  =  J  X   V<i. 
}  of  IS.  =:  }   X  V^. 

i  of  4  of  13s.  4d*=i X ix  >pd. 

£1  I2S.  od. -17s.  4d.: 

3.  Express  rir  uid  it  as  decimals. 

Tfr=Ttfff=*0S6.    Ans. 

»  =  35  a=«97g.    Ans. 
4 

4.  A  man  gives  away  in  charitv  \  of  his  income,  and  pays  ^ 
of  it  in  rates  and  taxes.  With  these  deductions  he  has  ;£'473 
13s.  Id  left ;  what  is  his  gross  income  ? 

i-tt+Ar)=;f473i3s-id. 
4^-Ji±4)=^^y3  ,33.  ,d. 

tt=;f473  13s.  Id- 
Ai^-;f473  '3s  id.X40 

=£611  i&,  4d.    Ans. 


Orammar. 


MALES  AND  FEMALES. 


I. 


I  cannot  see  wAa/  flowers  are  at  my  feet ; 
Aor  what  soft  incense  hangs  upon  the  boughs ; 
Bui,  in  tmbaltnid  darkness,  guess  each  sweet 
Wheremith  the  seasonable  month  endows 
The  grass,  the  thicket,  and  the  fruit-tree  vdld, 

^    ,       ^     ,  .  —Keats. 

Analyse  the  above,  parsing  the  words  in  italics. 

2.  Point  out,  and  explain  the  force  of,  any  Latin  prefix  or 
termination  in  the  above. 


I. 


analysis. 


Sentence. 


(-) 

I  onnnotiee 

(*) 

what  flowcfs  are 
at  my  feet 

ic) 
nor  can  I  lee 

(^ 

what  soft  in- 
cense hann 
upon  the 

boughs 

U) 

bat,  in  embal- 
med darkness, 
guess  each 
sweet 

(/) 

wherewith  the 
seasonable 
month  endows 
the  grass,  the 
thicket,  and 
the  fruit-tree 
wild. 


Kind  of 
Sent. 


Princ. 
Sent. 

NcHinScn. 
to(«) 


P.S.  co- 
Old,  with 
(«) 

Noun  Sen. 
to(0 


Connec* 
tive. 


Sutgeot. 


Prin.  Sent, 
advers.  to 
(a)«Kl(c) 


Adj.  sent. 
to(*) 


nor 


I    what 
flowers 

[I] 


what 
soft  in- 
cense 


Fnd. 


cannot 


but 


where- 
with 


[I3 


the  sea- 
sonable 
month 


an  at 
my  feet 


[can  see] 


hangs 


guess 


endows 


Object. 


each 
sweet 


the  grass. 

the  thicket 

and  the 

fruit 

wiM 


Exten- 


upon  the 
boughs 


m  em- 
balmed 
darkness 
(ptact) 


PARSING. 

IVhat — rel.  pro.,  used  as  adj.  of  distinction,  qual.  flmvers. 
tier = and  not^<oip,  coDJ.,  joining  the  sents.  '  I  cannot  see,' 

and  *  I  can  see.' 
but^Ais],  conj,  joining  the  sents.  'I  cannot  see,'  and  'I 

guess.' 
embtunud — adj.  of  quality,  qual.  darkness, 
Suess—x^.  trans,  verb^  act.,  ind.,  pres.,  1st,  sing.,  agreeing 

with  /. 


eath — distributive  adj.,  limiting  swut. 
siueit'^sib^  nouD,  neut.,  sin^.,  obj.,  gov.  by  guess, 
wherewith — cop.  conj.,  joimng  the  sents.  'I  guss  each 

sweet,'  and  '  The  month  endows.' 
thicket — com.  noun,  neut^  sing.,  obj.,  gov.  by  endom, 
Vfild — adj.  of  quality,  qwl./rmt'tree, 

3.  Prefixes : — 
/i»— in  incense,  meaning  in, 
em — ^in  embalmed,  meaning  in  (through  French). 
en — in  endows,  meaning  in  (through  P'rench.) 
Aflixes: — 
adle — in  seasonable,  having  the  force  of  to  make,  seasonable 
meaning  that  which  happens  in  due  time ;  adU  b  also 
an  £ngUsh  affix. 

3.  What  is  the  prefix  in  the  following  words : — Occupy,  pursue, 
resemble,  perish,  pardon. 


In  occupy  (L.)  ac^     meaning  in  the  way  of, 
„  pursue  (Fr.)/iir,        „       for, 
,,  resemble  (L.)^,         „       o^ain, 
„  perish  (L.)/Krr,  „       through^  compieUif, 

„  pardon  (Fr.) /or,        „       through. 


4.  Paraphrase  the  following  : — 

<  Hail  to  thee,  blythe  spirit ! 
Bird  thou  never  wert. 
That  from  heaven,  or  near  it, 

Pourest  thy  full  heart 
In  profuse  strains  of  unpremeditated  art* 

Shelley.— 7<i  a  Skylark, 

I  bid  thee  hail,  joyous  spirit !  for  to  me  thou  ever  seemest 
more  than  bird,  as  from  the  lofty  heights  so  near  to  heaven,  thy 
o'ercharged  breast  sends  forth  such  flcmls  of  artless  mdody. 

Geography. 
{Answer  two  Questions.) 

1.  Draw  a  map  of  Norway  and  Sweden,  and  note  upon  it,  and 
describe  the  chief  towns. ' 

In  NoEWAt : — Christiania,  capital  of  Norway  on  Christiania 
Bay,  seat  of  university,  largest  town,  port,  and  seat  of  trade. 
77,000  inhabitants. 

Bergen,  second  town,  shipbuilding,  port,  exports  dried  fish. 
33,000  inhabitants. 

Trondheim,  old  Capital,  and  present  crowning  place  of  Nor- 
wegian kings,  port. 

rrederickshall,  fortress. 

Stavanger,  port. 

Koni^mrg,  silver  mines. 

Christiansand,  port. 

In  Sweden  :—5/^>&^/m,  capital,  near  Lake  Malar,  boik 
partially  on  islands;  chief  seat  of  trade,  beautiful  environs. 
170,000  inhabitants. 

Gothenburg,  on  the  Cattegat,  place  of  great  trade,  has  maoo- 
factures  of  cotton,  machinery,  and  sugar ;  also  breweries ;  ship- 
building.    77,000  inhabitants. 

Lund,  universitjr. 

Upsala,  university,  archbishopric,  iron  mines  near. 

Karlskrono^  Helsinburg,  and  Calmar^  fortresses. 

2.  From  which  of  our  possessions  do  we  obtain  tea,  coffee, 
sugar,  pepper,  and  cinnamon  ? 

Tea  from  China,  India^  Assam. 

Coffee  from  West  Indies,  East  Indies,  Arabia,  Ceylon,  Braiil. 
Sugar  from  West  Indies,  Mauritius,  East  Indies. 
Peeper  from  Jamaica,  East  Indian  Islands,  and  India. 
Cinnamon  from  Ceylon,  East  and  West  Indian  Islands. 

3.  What  are  latitude  and  lon^tude  ?  How  are  they  found  ? 
and  what  is  their  use  in  navigation? 

Latitude  is  distance  north  or  south  from  the  equator.  ^ 
Longitude  is  distance  east,  or  wtist  from,  a  givext  meridian. 
Latitude  and  longitude  are  found  by  observation  only.    To  find 
the  latitude,  instruments  (sextants,  Quadrants^  etc,)  may  be  used 
to  ascertain  the  angle  which  any  fixea  star  makes  with  the  hocitoo 
of  the  observer.     In  the  tables  in  the  NauHcai  Aimanoik,  the 
position  of  this  star  in  regard  to  the  Pole  is  shown.  It  mav  then  be 
found  by  adding  this  angular  distance  to  the  distance  nom  the 
pole  if  the  star  is  below  the  pole,  or  subtracting  if  the  star  is 
more  elevated  than  the  pole,  what  the  latitude  of  the  obsenier 
is ;  «jf.,  the  elevation  of^a  star  is  found  to  be  13*  26',  and  froa 
the  star  to  the  pole  is  15*"  14'.     .*.  Lat  s28*  40'. 
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Longitude  is  found  by  ascertaining  the  difference  of  time 
between  its  noon,  and  that  of  a  place  under  any  selected  meridian. 
Noon  at  any  place  is  ascertained  by  watching  the  precise  moment 
of  the  sun  reaching  the  meridian.  The  time  at  Greenwich  is 
known  by  means  of  the  chronometer.  As  a  difference  of  time 
of  4'  means  a  difference  of  1%  the  long,  may  be  easily  calculated. 
Other  means  than  the  use  of  a  chronometer  are  (a)  The  tele- 
gnph ;  {b)  Certain  phenomena  mentioned  in  SduHcal  Almanack; 
[()  The  motion  of  the  moon  among  the  stars* 

By  means  of  latitude  and  longitude  sailors  tell  their  exact 
position  at  any  given  time,  and  so  are  able  to  find  their  way 
across  the  trackless  sea  in  safety. 

« 

SECOND  PAPER. 

7W  hours  and  a  half  allowed^ 

Needlework. 

FEMALES. 

The  needlework  specimens  will  be  collected  by  the  Inspector 
&t  the  expiration  of  one  hour  after  the  distribution  of  the  examin- 
ation paper. 

Arithmetic. 

MALES. 

I.  If  a  man  has  ;f  11,500  stock  in  the  3  per  cents.,  what  would 
he  get  for  it  by  selling  out  at  loif,  the  broker  charging  2s.  6d. 
percent  ? 

For  every  £lOQ  stock  of  ;^i  1,500  he  will  get 

(;fioi|-*)=;£loiJ. 
."•  He  will  get  £\o\x  x  Ii5=;f  11,643  'Ss«  Ans. 

2  If  the  average  cost  of  20  oxen  was  £\^  19s.  6d.,  and  8 
cost  C\^  each,  and  7  cost  £\t  each,  what  was  the  average  cost  of 
the  remainder  ? 

£    8.  d. 

2oat  /15  198.  6d.  =  3i9  10  o 
8at/i5=    ;fi20 
7at;^i6=s    £\\^ 

.*.  15  cost                  212    o  o 

and  5  cost                    87  10  o 
.  *.  Average  of  these  5=;^i7  iS76d.  Ans. 

3.  In  what  time  will  jf625i  17s.  6d.  amount  to  ;f7l27  2S.  Qd. 
at  3^  per  cent,  per  annum,  simple  interest  ? 

Total  interest =;£'7 1 27  2s.  9d.  -;^625i  17s.  6d,=;f875  5s«  3d. 
Int.  for  I  year=^5?5i-^M^*=;f2i8  168.  3id. 

.-.  No.ofyears==4?^-4?iJ^=4years.  Ans. 

^2i8  168.  3jd.        ^ 

4.  Find  a  man*s  daily  wages  if  a  reduction  of  3d.  per  day 
reduces  his  wages  6  per  cent. 


I 

100 


6  in  every  100= 3d. 

^3x100 

6 


ff 


ft 


=  5od.=4s.  2d.  Ans. 


History. 

MALES  AND  FEMALES. 

I.  Write  a  short  life  of  William  I.  and  his  consort, 

William  I.  was  the  son  of  Robert,  Duke  of  Normandy. 
He  was  bom  in  1027,  and  became  duke  in  1036.  He  married 
Matilda,  daughter  of  Baldwin  V.,  Count  of  Flanders,  and  by  her 
had  four  sons  and  several  daughters.  He  quelled  all  the  re- 
bellions against  him  in  his  own  dukedom,  got  the  promise  of  the 
crown  of  England  from  Edward  the  Cortfessor,  and  when  Harold 
was  crowned,  in  spite  of  the  oath  he  had  made  to  William  to  help 
the  latter  to  the  throne,  he  invaded  England  in  1066,  and  gained 
the  battle  of  Senlac  and  marched  to  London,  where  he  was 
CTowned  on  Christmas  Day  of  the  same  year.  He  gave  the 
lands  to  his  Nonnan  followers,  established  the  Feudal  System, 
and  built  castles  in  different  places  so  that  his  power  might  be 
maintained  in  the  country.  His  government  was  harsh  and 
cruel,  as  seen  in  the  laying  waste  of  the  district  for  the  New 


Forest,  and  that  of  the  valley  of  York.  To  facilitate  his  govern- 
ment he  had  Domesday  book  compiled.  Afler  a  reign  of  21 
years  he  died  ffom  injuries  received  at  Mantes,  and  was  buried 
at  Rouen,  1087. 

2.  What  was  the  extent  of  Henry  II.'s  dominions?  Explain 
how  they  came  to  be  so  extensive  ? 

Henry  II.  received  from  his  father  Anjou,  Touraine,  and 
Maine ;  he  derived  from  his  mother  the  Province  of  Normandy, 
and  he  received  as  his  wife's  dower  Guienne,  Poictou,  Xaintogne, 
Auvergne,  Perigord,  Angoumois,  and  Limousin ;  he  claimed 
and  succeeded  in  getting  Nantes,  Toulouse,  and  Brittany.  He 
loicceeded  Stephen  in  the  throne  of  England,  and  added  Wales 
and  Ireland  to  his  already  extensive  dominions  by  conquest. 

3.  Edward  III.  claimed  a  continental  throne  ;  what  were  the 
grounds  of  his  claim,  and  what  efforts  did  he  make  to  enforce  it  ? 

Edward  III.  claimed  the  throne  of  France,  the  help  which  the 
king  of  France  gave  the  Scots  being  the  first  provocation  to  urge 
him  to  make  that  claim.  This  claim  was  founded  on  his  descent 
from  Philip,  but  was  utterly  untenable  as  he  was  debarred  from 
the  throne  by  the  Salic  law,  and  even  if  it  had  not  been  in 
existence  there  were  other  claimants  to  the  throne,  descendants 
of  older  branches  of  the  fiimily  of  Philip,  who  had  a  prior  claim. 

To  gain  the  throne,  Edward  fought  the  naval  battle  of  Sluys 
(1340),  the  land  battle  of  Crecy  (1346),  besieged  Calais  (1346-7), 
and  fought  the  battle  of  Poictiers  in  1356.  Hbafterwards  gave  up 
his  claim  to  the  crown  of  France,  but  was  invested  with  Poigtou 
and  other  southern  provinces,  and  Guienne,  fiee  from  all  homage 
to  the  French  kinc.  The  war,  however,  was  renewed  in  1369,  and 
after  the  Black  Pnnce*s  death  Edward  lost  nearly  the  whole  of 
his  possessions  in  France,  except  Calais,  Bayonne,  and  Bor- 
deaux. 

Teaching. 

How  would  you  comment  upon  the  following  reading  lesson 
to  an  upper  class  ? 

He  tnerefore  got  a  number  of  light,  active,  wiry  mountaineers 
from  the  I^renees — men  used  to  scrambling  up  precipices,  and 
possessed  of  steady  heads  and  sure  feet — and  with  these  he 
attacked  the  forests  and  rodts  of  Snowdon  so  successfully,  that 
he  drove  Llewelyn  from  their  shelter  towards  the  Wye. 

Draw  attention  to  the  skill  displayed  in  selecting  the  best  men 
possible  for  the  work  the  king  mid  to  do — mountaineers  being 
best  able  to  fight  among  the  mountains.  Elicit  or  explain,  if 
necessary,  the  meaning  of  wiry  ;  show  similarity  of  districts — 
Pyrenees  and  Welsh  mountains  ;  show  how  the  constant  contact 
with  rough,  dangerous  places  gives  quickness  of  eye,  coolness  of 
nerve,  and  sureness  of  foot. 

Music. 

A  quarter  of  an  hour  attowtdfor  this  paper, 

(N.B. — Pupil  Teachers  may  answer  the  questions  in  either 
the  Staff  NoUtion  or  the  Tonic  Sol-fa,  but  not  both.  The 
questions  in  the  Tonic  Sol-fa  Notation  will  be  found  at  the  end.) 

I.  Write  the  key-signatures  of  each  of  the  following  mnjot 
keys  :-(i)  of  Bjt ;  (2)  of  E  ;  (3)  of  D. 


I. 


P 


(I) 


(2) 


(3) 


2.  Write  below  each  of  the  following  intervals  its  name  (major 
third,  &c.)  :r— 


% 


(0  .(a) 


Augmented  or 
Ploperfect  4th. 


(3) 


Manor  or         Major  or 
Perfect  5th.    Per.'ect  5th. 


3.  Add  bars  to  the  following  : — 
-fr-Tt— < 1 — S    »  -jn  ■»»  .-I 1 1— :-N._| — I — v- 1 ^\  .->-_%  _ 
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TONIC  SOL-FA  NOTATION. 
I.  What  is  the  mental  effect  of  (i)  /^ ;  and  of  (2)  doh  ;  and  of 

1.  (i)  Keen,  expectant ;  (2)  repose,  firm ;  (3)  sad. 

2.  Write  the  names  of  the  following  intervals  : — ( \)fah  to  ray ; 

(2)  m€  to  doh>  ;  (3)  lahx  to  sok. 

2.  (i)  Major  6th  ;  (2)  Minor  6th ;  (3)  Minor  7th. 

3.  Write  (I)  a  six-pulse  measure;  (2)  a  four-pulse  measure; 

(3)  *  two-pulse  measure. 


3.  (I) 


I 


(2) 


'     ^     II 


(3) 


THIRD   YEAR. 
Fapil  TaadLen  at  end  of  Third  Tear. 

FIRST  PAPER. 
Thru  hours  and  a  halfaihwed. 

Euclid. 

MALES. 

[All  generally  understood  abbreviations  for  words  may  be  nied.] 
Amwtr  two  QttesHons,  imciuding  No.  3,  if  you  cast. 

1.  The  opposite  sides  and  angles  of  a  parallelogram  are  equal 
to  one  another,  and  the  diameter  bisects  it,  that  is,  divides  it 
into  two  equal  parts. 

Euclid,  Book  I.,  Prop.  34. 

2.  In  any  right-angled  triangle,  the  square  which  is  described 
upon  the  side  subtending  the  right  angle  is  equal  to  the  squares 
described  upon  the  sides  which  contain  the  right  angle. 

Euclid,  Book  I.,  Pr»p.  47. 

3.  Trisect  a  given  line  :  and  hence  divide  an  equilateral 
triangle  into  nine  equal  parts. 

Let  AB  be  the  given  line.     Upon  AB  describe  equilateral 
A   AFB.      Bisect    z's  FAB,  FBA  by  lines  meeting  in  C. 
Through  C  draw  CD  parallel  to  AF,  and  CE  parallel  to  FB. 
AB  is  divided  into  three  parts  at  points  D  and  E. 


J) 


E 


B 


*.*  FA  is  parallel  to  CD,  l  FACs  l  ACD. 

But  I  FAC=  I  CAD  (Const.) 

.-.   I  CAD=  I  ACD  and  (I.  6)  DA=DC. 

Again :   i  FABs=  i  CDE,  and  i  CED=  i  FBA. 

.•.    I  DCE=  L  AFB  (I.  32). 

And  DCsDE. 

But  DC = DA.    .  •.  D A  =s  DE. 

In  the  same  way  it  may  be  shown  that  EC  =  ED. 

.*.  AD,  DE,  EB  are = to  one  another,  and  AB  is  trisected  in 
D  and  E. 

And  since  the  A  *s  CAD,  CDE,  CEB  are  upon = bases  and  be- 
tween the  same  paralleb,  they  are  equal  to  one  another. 

By  bisecting  the  other  L  AFB,  and  drawing  parallels  CG,  CH, 
and  CK  and  CL,  it  may  be  shown  that  the  other  sides  may  be 
trisected,  and  that  the  A 's  are  all  equal,  and  thus  an  equilateral 
triangle  may  be  divided  into  nine  equal  triangles. 

Q.  E.  D. 


Algebra. 

{Answer  two  Qnistions,  including  No,  3,  i/youcan,) 

I.  Find  the  G.C.M.  of 

2a^-iia*-9and  7(40*  + iia«+8l). 


MOO 
00    M 

+  I 
+  I 

I 


I    + 

n  •») 

I  + 

+ 


o\^ 

+ 
I  I 

& 

.    I 

I 
I 


1 

s 

+ 

8. 

3.« 

U 

i 

-1- 

1 

1   i 

+ 

^ocS 

^ 

^^ 

"^ 

tn»i 

mm 

i<«.fi 

00 

M 

*— N 

+  + 

1 

1        1 

^n 

^ 

Jt 

«« 

w 

^9 

+  + 

1 

1  1 

\i 

+ 

+  + 
+  + 


m 


+  + 


+ 

+ 
+ 


+ 

a 

-I- 

ii 

■ 

u 
d 


M 

+ 


+ 


I 

2.  Simplify 


^-y 


y_  x-y 

x'  -  2xy  +x*    Jt"  +yJ^' 


'-/ 


x^-Txy+y*    Jf+yx 
(x-^)(j:-/)(Jc'+/Jf) 

X 

=  X  -f"^.    Ans. 

X 

3.  Any  quantitjr  may  be  transposed  from  one  side  of  an  equa- 
tion to  the  other,  side  by  changing  its  sign. 

Solve  (I)    M-(*-?^')-7-a 

jc-6    jr-8    jr-2    *-4 
Let  4:'-h>'-h6=34:*  +  n  represent  any  equation. 
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Any  qtiantitjr  nuv  be  transposed  from  one  side  of  the  eonstion 
to  the  other  side  by  changing  its  sign.  For  let  +  6  be  the 
qoantity  to  be  transposed  :  then  take  +6  away  from  each  side, 
and  the  equation  Mrill  be 

j:*+y+6-6=s34f3+ii-6 
or,    4:»+r*  =3x3+11-6 

f.r.,  +6  has  been  transpcned  by  changing  its  sign. 

Afsin :  let  yx*  be  the  quantity  to  be  transposed,  then  take 
p*  from  each  side  and  the  equation  will  stand  thus— 

jr*+y»+6-3jt*=3jr*-3jr*+ii 
or,   jr*+y+6-3jr»ssii. 

i-^«»  S<^  has  been  transposed  by  changing  its  sign. 
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(I) 


-('-";-■)- 


~J~     V        9 

4    „      9 
=63^  +  81  -  28jt  -  4  -  25a = o 

=jr=5.  Ans. 


7*0 


(2) 


.     I 

*-3 


jr-6    x-8    x-2    Jr-4 
(x-8)-(jr-6)  ^  {X  ■4)-(x-2) 

(x-6)(*-8)       (x-2)(x-4) 

-a        _        -a 

(x-6)(jr-8)'"(x-a)(4r-4) 
(4f-2)(j:-4)«(jr-6)(jr-8) 

4t*-6jp-H8=jr»- l4Jf+48 
8x840 


Mensuration. 

Find  (in  acres,  etc.)  the  area  of  a  square  whose  diagonal  is 
9  chains  57  links. 

9  cYiains  57  links =957  links. 
Area  of  square  on  diag.  =957  x  957=915849  links. 

„  side  =#  of  915849-457924*5  l^nks 

=4  acres  a  r.  la  p.  37356  yds. 


Arithmetic. 


FBMALIS, 


I.  What  is  the  height  of  a  steeple  whose  shadow  was  iia  ft. 
St  the  same  time  that  a  pole  6  ft.  4  in.  long  cast  a  shadow  of 
5ft.4in.? 

ft.    ft. 

Height  of  an  object  throwing  shadow  of  5iss64 


fi 


■> 


91 


l» 


121 


feet. 


If 

91 

Ans. 


::i 


lias 


xiia 


Si 


2.  Divide  (a)  "oooi  by  *ooooa. 

{6)  1000  by  *oooi. 
(r)  -oot  by  "otof. 

(a)  •oooi-f'ooooagS.  Ans. 

(3)  looo-l-  '0001  g  10,000.000.  Ans. 

(<•)  *ooi-f'odol 

»jx2^ 

ggii'i.  Ans. 

3.  Find  the  ^alue  of  *6a5  of  a  guinea  +  *$4  of  8s.  3d.  +  *o2}  of 
£7  15s.  od. 

s.    d. 
*6a5of  agttinea=|of  ais.       S13    i\ 

*   -MofSs.  3d.=s||xY==54<l.    «4    6 
•047  o(£^  I5s.=^jx  Ys.s|=  1^  6 

i9    il   Ana. 


4.  Express  the  difference  between  |  of  5s.  9d.  and  f  of  6s.  4d. 
as  the  decimal  of  half-a-^uinea.  (Work  to  5  places  of  decimals 
only.) 

I  of  Ss.  9d.  ~  f  of  6s.  4d. 

los.  6d. 

|xy>fxy 


1|S 

1932- 1  goo 


31 


=joo72q  + .    Ans, 

Grammar. 

MALES  AND  FEMALES. 

1.  Analyse  the  following,  parsing  the  words  in  italics : — 

'  Lay  thy  bow  of  pearl  apartf 
And  thy  crystal  shining  quiver, 
Give  unto  the  flying  hart 
Spaa  to  breathe  hwf  short  soever^ 
Thou  that  mak^st  a  day  of  night, 
Goddess  excellently  bright ! ' 

Ben  Jonson.    Hymn  to  Diana. 

2.  Paraphrase  it. 


S«nt«ion. 

Kind 
of  Sent. 

Con- 
nec- 
tive. 

Subject. 

Piedi- 
cate. 

Object. 

Extension. 

(«) 

Thon      Eodden 
excellently 
hright,  lay  thy 
bow   of    pearl 
apart. 

P.S.oon* 
tracted 
in  Sttbj 

CThou] 

lay 

thy  bow  of 
pearl 

apart  (place) 

(^) 

And  thy  cr^sul 
shining  qmver. 

Do. 

CCMMTQ. 

io(«) 

and 

[Thou] 

Clay] 

thy  crystal 
quiver 

[apwH 

« 

Givennto  the  fly- 
ing hart  soace 
to  Dfeatbenow 
•hurt  soever. 

(-0 

P.S  con- 
tracted 
in  sub), 
co-ord. 
with(a) 

[Thou] 

give 

how  short 

soever 

space  to 

breathe 

(dir.)  unto 

the  flying 

hait(£r) 

That    raak'st    a 
day  of  night. 

A4j.    to 

th0U    in 

{d) 

that 

nuk'st 

a  day  of 
night 

Lay — ine^.  trans,  verb,  act.,  imp.,  pres.,  2nd,  sing.,  agree- 
ing with  its  nom.  thou  understood. 

apart —tAv,  of  place,  qualifying  lay, 

shining — pres.  part.,  used  as  adj.,  qualifjring  quiver, 

hart — com.  noun,  masc.,  sing.,  obj.,  gov.  l^  unto, 

space — abs.  noun,  neut.,  sing.,  obj.,  gov.  hy  give, 

hoiu—9dy.  of  deg.,  qualifyini;  soever, 

short — adj.  of  quality,  qualifying  space, 

soever — adv.  of  degree,  qualif^n^  short, 

that — rel.  pro.,  agreeing  with  its  antecedent  thou,  fern., 
sing.,  2nd,  nom.  to  fnah*st, 

mah'st^neg,  trans,  verb,  act.,  ind.,  pres.,  2nd,  agreeing 
with  its  nom.  thou, 

goddess— com.  noun,  fem.,  sing.,  nom.  of  address  in  apposi- 
tion with  thou, 

PARAPHRASE. 

2.  O  thou  beauteous  queen,  who  makest  night  like  day,  I 
pray  thee  put  aside  thy  pearl-like  bow,  and  the  arrow-sheath 
which  shines  like  silver ;  give  to  the  hunted  stag  some  short 
respite,  however  short  that  time  of  rest  may  be. 

3.  Of  what  origin  is  the  suflix  of  the  word  '  goddess '  ?  Men- 
tion other  endings  which  indicate  the  feminine  gender. 
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Latin.  Other  terminations  indicating  feminine  gender  :  -ine, 
•trix,  -ina,  -na,  -en,  ^a,  -ster,  -tress. 

4.  Most  monosyllabic  words  are  of  English  origin.  Illustrate 
this  by  referring  to  the  names  of  quadrupeds  and  trees. 

Quadrupeds  .-—Horse,  cow,  sheep,  pig,  dog,  cat,  calf,  goat, 
kid,  lamb,  foal,  pup,  mole,  mouse,  rat,  bear,  wolf,  fox,  deer, 
sloth. 

7W«;— Oak,  elm,  ash,  birch,  beech,  fir,  pine,  lime,  pear, 
plum. 

Geography. 
{Answer  tuH>  Questions,) 

1.  Give  full  notes  of  a  lesson  on  the  river  Nile. 

(a)  Situation. — Show  map  of  Africa,  and  enlarged  map  of 
Egypt.  Use  bhickboard  for  names.  The  river  of  Egypt,  and 
once  object  of  wonder  and  veneration  to  ancients. 

{b)  Source, — Lone  unknown  ;  notice  old  way  of  speaking  of 
'  Mts.  of  the  Moon?  Refer  to  travels  of  Livingstone,  Speke, 
Baker,  and  Grant.  Still  matter  of  some  doubt.  Show  number 
of  lakes.  Alb.  Nyanza,  Victoria  Nyanza,  etc.  Former  now  taken 
as  source  of  chief , tributary,  Bahr-el^abiad  ;  Bahr-el'Ozrek^  from 
Mts.  of  Abyssinia. 

(^)  Course. — Flows  northward.  Two  streams  join  at  Khar- 
toum (notice  central  position),  form  one  lai^e  stream,  flowing 
through  Nubia  and  Upper  Egypt  to  Mediterranean.  Cataracts 
formed,  impassable  for  vessels  except  on  Nile  rising.  Confined 
by  hilly  district.  Widens  as  it  nears  Cairo.  At  capital  divides, 
forms  delta ;  Rosetta  and  Damietta  at  separate  mouths. 

[ft)  Charactetistics. — Six  cataracts.  Annual  overflow,  result- 
ing in  great  fertility  of  lower  plain ;  large  delta.  Valleys  called 
Wadys. 

(r)  Tlmwj.— Khartoum,  Berber,  Dongola,  Assouan,  Minieh, 
Memphis,  Cairo,  Rosetta,  Damietta';  (Alexandria,  Gizeh,  Aboukir, 
near  mouths.)  Mention  historical  references,  places  of  ancient 
greatness,  pyramids,  cities,  etc 

2.  Draw  a  map  of  the  coast  of  Asia  from  Aden  to  Singapore. 

3.  Give  an  account  of  the  monsoons  of  the  Indian  Ocean. 
The  monsoons  of  the  Indian  Ocean  are  modifications  of  the 

trade  winds,  and  are  due  entirely  to  local  causes.  During  the 
sununer  the  vast  arid  plains  of  Thibet,  Tartary,  and  Mongolia, 
become  heated,  and  the  usual  trade  winds  are  converted  into 
south-west  monsoons.  In  the  other  parts  of  the  year  these'places 
are  cooled  rapidly  by  radiation,  and  the  north-east  monsoons 
prevail. 

The  south-west  monsoons  come  laden  with  moisture  from  the 
Indian  Ocean,  and  meeting  the  Ghauts  great  quantities  of  rain 
are  precipitated.  Crossing  the  country  at  the  Himalavas  they 
are  reduced  greatly  in  temperature,  and  snow  is  largely  deposited 
on  these  heists.  They  now  contain  so  little  moisture,  tnat  the 
great  deserts  north  of  the  Himalayas  never  get  any  rain. 

The  north-east  monsoon  carries  rain  to  the  east  coast  of  Africa 
after  crossing  the  Indian  Ocean.  The  change  from  one  mon- 
soon to  the  other  is  gradual,  and  is  often  accompanied  by  storms 
of  wind  and  rain. 


SECOND  PAPER. 
Thoo  h&itrs  and  a  hai/  allowed^ 

Needlework. 

FEMALES. 

The  needlework  specimens  will  be  collected  by  the  Inspector 
at  the  expiration  of  one  hour  after  the  distribution  of  the  examin- 
ation paper. 

Arithmetic, 

MALES. 

I.  The  (true)  present  worth  of  a  bill  due  a  year  hence  is  /"asS, 
what  is  the  amount  of  the  bill,  interest  being  at  3^  per  cent,  per 
annum  ? 

Discount  taken  oft  is  the  Int.  of  P.W. 

.-.  Debt=;g3Ss-h3S5x3t 

100 
=jf355  +  ;f«2  8s.  6d. 
=;f367  8s.  6d.  Ans. 


3.  A  grocer  bought  i  cwt.  of  tea  iox  £\\  5s.,  and  sold  half  of 
it  at  2S.  4d.  per  lb.'  and  half  at  2S.  6d.  per  lb.  ;  what  did  he 
gain  per  cent.  ? 

C  1.    d. 

Selling  'price =56  at  2s.  4d.  =6  10    8 

56  at  2S.  6d.  =  7    o    o 

;gi3  10    8 

Gain=;£i3  los.  Sd.-j^ii  5s.=;f2  5s.  8d. 
.'.  Gain  per  cent.=jf  11  Ss.  :  ;f  100  : :  ;f 2  5s.  8d.  :  jt 

=2oA^.  Ans. 


3.  If  a  square  plot  of  ground  contains  961  square  yards,  how 
many  palings  placed  a  yard  apart  will  be  required  to  go  round 
it? 

Side  of  8q.  =  \/96i  yards =31  yards. 
.*.  No.  of  palings =31x4  =124.  Ans. 

4.  If  a  hare  starts  15  yards  before  a  hound  and  takes  7  leaps 
of  6  feet  each  in  2  seconds,  whilst  the  hound  takes  9  leaps  of 
9  J  feet  each  in  4  seconds ;  in  what  time  will  the  hound  catch  the 
bare? 

Speed  of  hare  per  sec  =?  ^_=^*=2i  feet. 

„      hound        „  =i^  =  4>=2iffeet. 

4 
Gain  per  sec.  =  2if  ft.  -  21  ft.  =  |  foot. 

Time  to  go  f  ft.  s  i  sec. 

I*  tf      ¥  tf   — » 

n        M  45.»  =^^45>^8 

=  120  sees. =2  mins.  Ans. 

History. 

MALES  AND  FEMALES. 

1.  Write  a  short  life  of  James  I.  and  his  consort. 

James  I.  of  England  was  the  son  of  Mary  Queen  of  Scots  and 
Lord  Damley,  her  second  husband.  On  the  flight  of  his  mother 
he  became  King  of  Scotland,  and  on  the  death  of  his  cousin 
Elizabeth  he  b^me  King  of  England  (1603),  having  married 
Anne  of  Denmark  in  1590,  by  whom  he  had  two  sons  and  a 
daughter.  He  was  learned,  but  pedantic  and  conceited.  On 
his  accession  it  became  his  interest  to  encourage  the  doctrine  of 
the  *  divine  right  *  of  kings,  a  doctrine  which  ultimately  led  to 
the  dethronement  of  the  Stuarts.  Early  in  his  reign  (1605) 
occurred  the  Gunpowder  Plot,  organised  to  favour  the  Roman 
Catholics  ;  the  translation  of  the  Bible  was  completed  (1611), 
and  Ulster  was  colonized.  James  was  fond  of  favourites.  He 
first  chose  Robert  Carr,  and  afterwards  George  Villiers,  whom 
he  created  Duke  of  Buckingham.  Anne  had  a  great  dulike  to 
the  Duke  of  Buckingham,  who  was  sent  to  arrange  a  marriage 
between  Charles,  James's  eldest  son,  and  the  Infanta  of  Spain. 
The  match,  owing  to  the  opposition  of  the  people,  did  not  take 
place,  and  Buckingham  was  disgraced.  In  this  reign  Sir  Walter 
Raleigh  was  released,  and  went  to  America  in  search  of  gold, 
but  quarrelled  with  the  Spaniards,  who  clamoured  for  his 
execution.  Queen  Anne  tried  to  save  him,  but  didn't  succeed, 
and  he  was  executed  in  1618.  James  died  in  1625,  and  was 
succeeded  by  his  son  Charles. 

His  consort  Anne  died  in  1619. 

2.  Describe  Monmouth's  insurrection  and  its  suppression. 

Immediately  after  the  accession  of  James  II.,  the  Duke  of 
Monmouth  landed  from  the  Low  Countries,  at  L^e  in  Doiset- 
shire,  and  was  proclaimed  king  at  Taunton,  in  1685.  The 
people  in  the  Western  counties  flocked  to  his  standard  in  laige 
numbers,  but  he  was  unsupported  by  the  nobility.  He  attempted 
to  surprise  the  royal  army  on  Sedgemoor,  but  was  defeated, 
although  his  infantry,  many  armed  onlv  vrith  scj^hes,  iought  veiy 
bravely.  Monmouth  fled  from  the  field,  and  was  captured  two 
days  afterwards.  He  was  beheaded  on  the  15th  July*  aod  his 
followers  were  treated  with  great  severity.  Many  were  sum- 
marily hanged  by  Colonel  Kirke,  whose  ferocious  soldiers  were 
known  as  'Kirke's  Lambs.'  Then  the  'Bloody  Assize'  was 
held  by  Judge  Jeffreys,  and  more  than  300  persons  were 
executed,  and  double  that  number  sold  as  slaves  to  the  planta- 
tions in  the  West  Indies. 

3.  What  was  the  fate  of  George  IV.'s  wife  and  daughter. 

George  IV.  had  married  his  cousin  Caroline,  Princess  of 
Brunswick,  in  1795,  from  whom  he  soon  parted.  A  Bill  of 
Pains  and  Penalties  was  brought  into  Parliament  soon  aTter  bis 
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accession,  to  degrade  and  divorce  the  Queen  on  charges  of  mis- 
conduct The  Bill  was  eventually  dropped,  but  on  her  present- 
ing herself  at  the  door  of  Westminster  Abbey  on  the  day  of  the 
King's  coronation,  she  was  refused  admittance,  and  died  soon 
after  broken-hearted,  August  7th,  1821. 

Princess  Charlotte  married  Prince  Leopold  of  Saxe-Coburg, 
bat  died,  much  to  the  re^t  and  sorrow  of  the  whole  nation, 
after  giving  birth  to  a  still-born  son,  on  the  4th  November, 
1818. 

Teaching. 

Write  the  notes  of  a  lesson  on  the  '  Races  of  Mankind.' 

(a)  InimiucticH.—E\idt  the  fact  that  all  people  of  the  world 
ire  not  alike  in  appearance,  in  colour,  stature,  etc.  Certain 
peculiarities  mark  different  classes  of  men. 

{i)  Varieiits  efface.— Fvrt  chief  divisions :  Caucasian,  Mon- 
golian, Malay,  Negro,  American  or  Indian. 

{c)  Distinguishing  Ftatmrn  of  Various  Races, — Show 
coloured  print,  and  from  examination  show : — 

1.  Caucasian, — Has  oval  face,  regular  features,  hair  long, 
fine,  and  in  waving  curls,  head  well  formed,  high  forehead, 
upper  and  back  parts  well  rounded.  The  most  civilised, 
rebned,  and  powerful  nations,  both  ancient  and  modem,  are  of 
this  race. 

2.  Mongolian, — Projecting  cheek-bones,  flat  face,  broad 
skull,  flattened  at  the  sides,  small  eves  obliquely  set,  yellowish 
skin,  strait  black  hair,  little  or  no  beaid. 

^  Malay, — ^Skxn  varies  from  a  light  tawny  to  a  deep  brown, 
hair  black,  crisp,  and  inclined  to  curl,  head  narrow,  nose  full, 
and  broad  towauds  the  lips,  bones  of  face  large  and  prominent. 

4.  Ntgro, — ^Black,  woolly  hair,  low  and  slanting  forehead, 
projecting  jaw,  flattened  nose,  thick  lips,  and  black  skin. 

5.  Ameriian, — Reddish  or  copper-coloured  skin,  regular 
features,  aquiline  nose,  high  but  retreating  forehead. 

Compare  Mongolian  and  American  ;  latter  an  offshoot  from 
former.    Malay  also  a  mixture  of  Mongol  and  Negro. 

Dislriht/ion,—{i)  Turkey,  Arabia,  Persia,  Hindostan  in 
Asia,  nearly  all  Europe,  Egypt  and  Mediterranean  coast  cf 
Africa,  large  areas  of  N.  and  S.  America,  Cape  Colony,  and 
Australia. 

(2)  Central  and  northern  parts  of  Asia,  China,  Japan,  Bur- 
mah,  Siam,  and  Cochin  China ;  Turks,  Finns,  and  Lapps  in 
Europe  ;  and  Esquimaux  in  N.  America. 

(3)  Malay  peninsula,  Malaysia,  Australasia,  and  Polynesia. 

(4)  Nearly  all  Africa. 

(5)  Parts  of  the  W.  of  N.  America. 

Menial  and  Moral  Comparison  of  Races.^CamptLte  the 
abilities,  the  norel  and  mental  faculties  of  races,  show  their 
separate  places  as  regards  civilisation,  and  see  how  physical  con- 
ditions anect  for  good  or  ill  the  different  races. 


Mtttic 

A  qudrUr  rf  an  hour  aUnotdfor  this  paper. 

(N.R— Pupil  Teachers  may  answer  the  questions  in  either 
the  Staff  Noution  or  the  Tonic  Sol-fa,  but  not  both.  The 
questions  in  the  Tonic  Sol-£a  NoUtion  will  be  found  at  the  end.) 

T.  "Write  below  each  of  the  following  intervab  its  name 
(minor  third,  &c.) : — 


I. 


(1) 


W 


•7      mT^ITT- 


Major  or 
PciMct  sth.     Plu 


(3) 


Attemented  or        Major  or 
iperfect  4th.      Perlect  4th. 


2.  Add  bars  in  their  proper  places  to  the  following  : — 


S.  Slate  (briefly)  the  meanings  of  the  following  terms: — ( i)  For* 
tissimo  ;  (2)  rallentando  5  (3)  allegro. 

3.  (i)  Very  loud  ;  (2)  gradually  slower ;  (3)  quick. 


TONIC  SOL-FA  NOTATION. 

I.  Write  major  (perfect)  fourths  above  the  following : — (\)fah ; 
(2)  ray ;  (3)  U, 

I.  (i)/tf;  K^)soh^  (3)«*'. 

X  Re-write  the  following,  doubling  the  value  of  every  note 
and  rest     Use  four-pulse  measure : — 

|d>    :i.f  |fi.,r:d.  |       :d     \ 

a.    [d*  :--|t  :f  |n  :-.r|d  :    |    :    Id  :-| 

3.  What  do  the  following  teims  mean:  — (i)  Fortissimo \ 
{2)  rallentando ;  Hi  allegro? 

3.  ^)  Very  loud ;  (2)  gradually  slower ;  (3)  quiek. 


FOURTH  YEAR. 
Pupil  Teachon  at  end  of  Fowth  Tear. 

FIRST  PAPER. 

Tkm  hours  and  a  half  alhwed. 

Euclid. 

MALES. 

[All  generally  understood  abbreviations  for  words  may  be 
used.] 

Answer  two  Questions^  includiHgNo,  3,  if  you  can. 

1.  If  there  be  two  straight  lines,  one  of  which  is  divided  into 
any  number  of  parts,  the  rectangle  contained  by  the  two  straight 
lines,  is  equal  to  the  rectangles  contained  by  the  undivided  line, 
and  the  several  parts  of  the  divided  line. 

Euclid,  Book  II.,  Prop.  i. 

2.  In  every  triangle,  the  square  on  the  side  subtending  either 
of  the  acute  angles,  is  less  than  the  squares  on  the  sides 
eontaininj;  that  angle,  by  twice  the  rectangle  contained  by  either 
of  these  sides,  and  the  straight  line  hitercepted  between  the  acute 
angle  and  the  perpendicular  let  fall  upon  it  from  the  opposite 
angle. 

Euclid,  Book  II.,  Prop.  13. 

3.  Any  rectangle  b  half  the  rectangle  contained  liy  the  dia- 
meters of  the  souarcs  upon  its  two  sides. 

Let  ABCD  oe  a  rectangle.  ABCD=halfrect.  contained  by 
diags.  of  sqs.  on  BA  and  AD. 


H 


D 

\ 

B  C  F 

On  AD  descril)e  sq.  AG.  Join  ED,  and  produce  to  meet 
BC  produced  in  F.  Through  f  draw  FH  parallel  to  B  A.  Pro- 
duce EG  and  AD  to  meet  FH  in  H  and  I. 

Then  BH  is  the  sq.  on  BE,  and  AG  and  CI  sqs.  on  BA.  A£. 
(I.  43,  44.) 
The  sq.  on  BE=:sqs.  on  BA.AE  +  2  rect.  BA.AE.    (II.  4.) 
And  2  sq.  on  BE =2  sqs.  on  BA.  AE+4  rect.  BA.AE.  (Ax.  6.) 
Butsq.  on  EF  =  2  sq.  on  BE  (I.  47.) 
.*.  Sq.  on  EFs2  sqs.on  BA.AE-I-4  rect.  BAAE.    (Ax.  6.) 
And  sq.  on  EFassqs.  on  ED.DF  +  2  rect.  ED.DF.    (II.  4.) 
.*.  Sqs.  on  ED.DF +2  rect.  ED.DF=2  sqs.  on  BA.AE  +  4 
i  rect.  BA.AE.    (Ax.  i.) 
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But  sq.  on  ED =2  sq.  on  EA,  and  scf.  on  DFs2  M|.  on  BA. 
Take  away  these  equal  parts,  and  remainder  2  rcct.  LD.DF=4 
rect.  BA.AE.     (Ax.  3  ) 

Le.,  rect.  BA.AE=t  rcct.  ED.DF. 

But  BA.AE=rect.  BD,  and  ED.DF  are  the  diags.  of  the 
sqs.  on  sides  of  BD. 

Wherefore,  any  rectangle,  etc.  Q.  E.  D. 

Algebra. 
Answer  two  QuesiUfu,  imludiHg  No,  3,  if  yoit  can, 

x-^-y 


I.  Add 


x-y 


to 


^-^     . .^±;' 

3^-  xy  -2j^    x*  -  ycy  +  2/* 
X  -y x-{'y 


(X  -  2/)  [x  +^)    ( JT  -  2yi  (-r  -  y) 
_,  Kx-yyHx->tyy 
(x+y)(jf->')(x-2;') 

«,^^<f,t^)      .  Ans. 


a.  Solve  (I)  ^-^^sars---^ 
6      7  27 


(2) 


JT+I  ,       X 


(I) 


6      7  2  "7' 


35^-i8r=84(i) 
7x-   2>^=28  (2) 

Mult.  2  by  5' 
3Sjr-i8/=  84 
35jr-iqy=i40 

-  8^= -56 

^=     1 

Substitute  value  of  y  in  (1). 
3Sjr-i26=  84 
3Sx=2io 
jr=6 


W 


Ans. 


+ =2^. 


L.C.M.s6jr(jr+l) 
6jp*+iajf+6+d4t»=i3(j?*+x; 

jr=2,-3.  Ans. 

3.  The  sum  of  the  roots  of  j^+/jr+f=o  is-/,  and  their 
product  is  f  • 

Prove  this,  and  apply  it  to  find  the  sum  of  the  reciprocals  of 
the  roots  of  the  same  equation. 

Jc'+Zx+^rso. 
x^-^px^-q 

2  2 

2  2 

_-/±V(/P>44^) 
2 
-/»+  V(/»*  -  4?)     "p-s/iP'-Aq)^  ZIP 

2  2  2 


^ ^ J 

_/>»-f/»-4^)_ 

--      4        -£: 


4f) 


Reciprocals  of  roots  added, 

2 


+ 


_.     2 I_ 

-2/~  -f»* 


Ans. 


Mensuration. 

Give  the  rules :  (i)  for  finding  the  area  of  a  triangle  when  the 
three  sides  are  given  ;  (2)  for  finding  the  length  of  a  drcalar  aic 
when  the  angle  it  subtends  at  the  centre  ana  the  radios  of  the 
circle  are  given.  Apply  the  latter  to  find  the  length  of  a  quad- 
rant. 

( 1 )  From  half  the  sum  of  the  three  sides  sabtract  each  siile 
separately,  then  multiply  the  half  sum  and  three  remainders 
together,  and  the  square  root  of  the  product  will  be  the  area. 

(2)  Multiply  the  radius  of  the  drcte  by  the  No.  of  degrees  in 
the  arc,  and  that  product  by  'oi 745329,  and  the  last  ptoductwill 
be  the  length  of  the  arc. 

Suppose  the  radius  =  6  in. 

Then  6  x  99  x  '01745329  =sQ*4247766  in.  Ans. 


Arithmetic. 

FEMALES. 

f .  If  eighteen  men  can  dig  a  trench  17  yards  long  and  2  yards 
wide  in  17  days,  working  5  hours  a  day,  how  many  men  will 
dig  a  trench  12  yards  long  and  4  yards  broad  in  9  days,  working 
8  hours  a  day  ? 

yds.  17  :  12  ::   18  men  :  ^rmen 
yds.    2  :    4 
days  9  :  17 
hours  8  :    5 

s=3omen.    Ans. 

2.  Find  the  difference  between  the  banker's  and  true  discount 
on  ;£^325  due  twelve  months  hence  at  4^  per  cent,  per  annum. 

Banker's  discounts  int.  on  debt. 

.•.i?i^=;fi4i2s.6d. 
100 

True  discounts  int.  on  P.  W, 

jf  100  in  12  months  yields  £4i, 

£  £  £ 

.•.  104}    :    4i    ::     325  :  X 

=£13  19s.  loHW. 

DifT.  =  I2S.  7ViM.    Ans. 

3.  A  man  invests  ;f  1274  in  the  3^  per  cents,  at  91.  >Vhat 
income  does  he  derive  thence  ?    (Omit  brokerage.) 

For  every  ;f  91  invested  he  gets  3 J. 

.-.  Income=l^Ziii3J 

g^49'    Ans. 

4.  In  a  class  of  children  10  are  8  vears  old,  8  are  9  yean  old, 
12  are  10  years  old,  i  is  1 1  years  old,  5  are  7  years  old,  and  i 
is  15  years  old.  Find  the  average  age  of  the  children  in  the 
class.  years 

10  at    8=  80 « 

8  at    9=  72 
12  at  1OSI20 

I  at  11=  II 

S  at    7=  35 
I  at  15=  15 


37         =333 

I  sq.     Ans. 


Orammar. 

MALES  AND  FEMALES. 

Z.  Analyse  the  following,  parsing  the  words  in  italics:— 

No  tmce  divine  the  s/orm  allayed ; 

No  light  propitious  shone ; 
IVA^n  snatched  {torn  a// effectual  aid 

We  pfrished  lach  alotte ; 
But  /  beneath  a  rou,(*her  sea 
And  whelmed  in  deeper  gulphs  than  A/.— CowPK*. 
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2.  Point  out  any  words  in  the  above  derived  from  Latin,  or 
from  Latin  through  French. 


ANALYSIS. 


Seoteoce. 

Kind  of 
Sentence. 

Con- 
nec- 
tive. 

Subject. 

Pradi- 
cate. 

Ob- 
ject. 

the 
storm 

(«) 

No  voice  divine  the 

dorm  allayed ; 

Princ. 
tent. 

no 
divine 

allayed 

No  light  propitious 
shoBc; 

if) 
W1i«n      snatched 
from  all  efiectiul 
aid  ve  perished 
each  alone; 

Princ. 
sent. 

Adj. 
sent, 
(time) 
to^ 

when 

voice 

no    pro- 
pitious 

light 

we,  each 
snatched 
from   all 
eflectoal 
aid 

shone 
perished 

alone 
(manner) 

But  I  beneath   a 
nmghersea 

(<) 
And   whelmed    in 
deeper  gulpha 

thaahe. 

Princ 

disj. 

co-ord. 

withr 

but 

I     f 

perished 

] 

beneath 

a  rougher 

sea  (place) 

Princ. 

co-ord. 

with</ 

and 

I 

[was] 
whelmed 

in  deeper 
gulphs 
(plAce) 

Adv. 
sent,  to  * 

than 

he 

[was 
whelmed 

] 

[in  deep 
gulphs.] 

Vnce — com.  noun,  neut.,  sing.,  nom.  to  allayed, 

divine — adj.  of  quality,  qual.  voice, 

storm— com.  noun,  neut.,  sing.,  obj.,  gov,  by  allayed, 

no — ^adj.  of  number,  qual.  ligXl, 

to^em—ady.  conj.,  cop.,  joining  the  sents.  *  We  i>erished  *  and 
*  no  light  shone. 

snalcAed—psLSi  part,  of  to  snatchy  qual.  we, 

all— 'indef,  numl.  adj.,  qual.  aid, 

perished — reg.  intrans.  verb,  act.,  ind.,  past,  xst  plur.,  agree- 
ing with  we, 

each — adj.,  dist.  numl.,  qual.  person  undentood,  or  indef. 
pers.  pro.  in  apposition  with  we, 

alone— zdv,  of  manner,  qual.  perished, 

/—pers.  pro.,  masc,  sing.,  1st,  nom.  io  perished, 

beneath — prep.,  showing  rein,  between  sea  and  perished, 

rougher— tud),  of  quality,  com  p.  deg.,  qual.  sea, 

vAr/nv/i/— past  part,  of  to  whelm,  referring  to  /. 

Moif— cop.  coni.,  joining  the  sents.  '  I  was  whelmed  '  and 
'  he  was  whelmed.' 

^^— pers.  pro.,  masc,  sing.,  3rd,  nom.  to  was  whelmed. 

2.  Latin : — voice,  divine,  propitious,  effectual. 
Latin  through  French : — aid,  perished. 

3.  In  Enelish  almost  any  part  of  speech  may  be  used  as  any 
other  part  of  speech.    Illustrate  this. 

Ex.  I.  The  word  round  may  be 

( 1 )  An  adjective,  as.  Round  holes  are  made  by  tools. 

(2)  A  noun,  as.  The  daily  round  of  duty  was  per- 

formed. 

(3)  A  verb,  as.  Round  the  edges  of  the  stone  for  me. 

(4)  An  adverb,  as,  Turn  round. 

(5)  A  preposition,  as,  Go  round  the  house. 
Ex.  2.  The  word  thai  may  be 

(1)  An  adjective,  as,  That  man. 

(2)  A  relative  pronoun,  as.  This  is  the  house  that 

was  struck  by  lightning. 

(3)  A  compound  relative,  as,  We  speak  that  we  do 

know. 

(4)  A  conjunction,  as,  I  told  him  that  he  could 
not  succeed. 

Ex.  3.  The  word  dui  is 

(1)  A  conjunction,  as,  I  came,  but  he  stayed. 

(2)  A  preposition,  as,  All  but  him  had  fled. 

(3)  A  noun,  as.  He  stopped  me  with  a  '  But.' 

(4)  A  verb,  as.  But  me  no  buts. 

(5)  An  adverb.  But  few  (only  a  few)  remained  till 

the  end. 

4.  To  what  period  of  our  literature  do  the  following  writers 
respectively  belong :— Alfred  the  Great,  Chaucer,  Spenser, 
Cowper  ? 

Alfred  the  Gre.it— Old  English  (450-1100). 
Chaucer   Middle  English  (1250- 1485). 

Cw^}         -     ^^^^^''^  ^'^e'ish  (1485  to  1884). 


Geography. 
{AnsTvet  two  Questions,) 

1.  Give  full  notes  of  a  lesson  on  the  Seasons. 

Use  the  ^lobe,  an  illustration  of  the  seasons,  the  blackboard, 
and,  if  possible,  a  number  of  small  globes  representing  the  earth 
as  the  sun  shines  on  it  at  different  parts  of  the  year. 

Cause  0^  Seasons, — Notice  the  inclination  of  the  earth's  axis  to 
plane  of  its  orbit,  and  that  it  is  always  parallel  to  itself.  Make 
the  globe  revolve  in  different  parts  of  tne  orbit,  and  show  that 
different  parts  of  the  earth  receive  more  or  less  heat  from  the  sun, 
and  get  more  of  its  rays  at  one  time  than  they  do  at  another. 
From  these  deduce :  (i)  That  the  cause  of  the  seasons  is  the 
varying  extent  of  the  sun's  influence  at  different  times. 

(2)  That  this  varying  extent  is  caused  by 
(tf)  The  earth's  axis  being  inclined. 
(^)  The  earth's  movement  round  the  sun. 
{cS  The  earth's  axis  being  always  parallel  to  itself; 

Names  and  Times  of  Seasons, — Spring,  summer,  autumn, 
winter.  Sun  vertical  to  equator  twice  in  the  year,  when  the 
earth  is  at  opposite  ends  of  a  diameter  of  its  orbit,  21st  of 
March  and  23ra  September.  These  are  times  of  equal  day  and 
night,  and  called  equinoxes. 

Sun's  rays  vertical  on  Tropic  of  Cancer  21st  June.  This  is 
the  summer  solstice  of  northern  hemisphere  (explain  solstice), 
and  it  is  yrinter  of  southern  hemisphere.  Sun  vertical  on 
Capricorn  2 1  St  December.  Summer  solstice  of  southern  hemi- 
sphere, winter  of  northern.  Illustrate  clearly  by  model  and 
diagram. 

Benefit  of  Seasons, — Variety  of  climate,  products,  etc 

2.  Draw  a  map  of  South  America. 

3.  Contrast  the  Pacific  with  the  other  oceans. 

The  Pacific  is  by  far  the  largest  of  the  oceans.  In  shape  it 
is  oval,  while  that  of  the  Atlantic  is  a  cleft  between  the  two  con- 
tinents, and  while  it  occupies  a  large  proportion  of  the  Torrid 
Zone,  and  is,  therefore,  very  hot,  the  Arctic  and  Antarctic  are 
covered  with  eternal  ice.  While  all  the  other  oceans  are  com- 
paratively destitute  of  islands,  the  Pacific  is  studded  with 
thousands  of  them,  which  thus  form  one  of  its  most  distinctive 
features.  The  Atlantic  is  open  to  the  Arctic,  but  the  Pacific  has 
only  a  connection  by  Behring's  Strait,  36  miles  across,  and 
comparatively  shallow  (25  fath.)  The  Pacific  is  not  so  im- 
portant a  highway  for  traffic  as  the  Atlsntic  The  greatest 
depths  of  ocean  have  been  found  in  the  Pacific.  The  great 
tidal  wave  has  its  commencement  in  the  Pacific,  but  owing  to  its 
immense  size  and  freedom  from  obstruction,  its  tides  are  more 
even,  and  not  so  high  as  those  of  the  Atlantic. 


SECOND  PAPER. 
Two  hotsrs  and  a  haff  aUtfWtd. 
Needlework. 

FBMALBS. 

The  needlework  specimens  will  be  collected  by  the  Inspector 
at  the  expiration  of  one  hour  after  the  distribution  of  the  exami- 
nation papers. 

Arithmetic. 

MALES. 

I.  Find  the  exact  square  root  of  5^,  and  the  square  root  of 
^  to  4  decimal  places. 

41^1^  VHf =H=2iV  Ana. 
A= '18181818 
'idi8iSift(*4264.  Ans. 
16 

82)  218 
164 

846)  "5418 
5076 

S524)      34218 

3,4096 

122 


i 
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2.  If  a  man  invests  money  in  4|  per  cent,  railway  debentures 
^^  1 371 »  ^^t  dividend  per  cent,  does  he  get  for  his  money,  the 
usual  brokerage  being  charged  ? 

For  every  I37|  +  l  he  gets  4^, 
•  '•  I37i  :  100  ::  4i  :  j: 

Ans. 


3.  Find  the  simple  interest  on  >CS75  from  March  lOth,  1884, 
to  May  22nd,  1S85,  at  5  per  cent. 

From  March  loth,  1884  to  May  22nd,  1885=438  days. 

Int.  on  ;£87Sfor  x  years?^?-^^^^^  l^s. 

100 
days.   days.      £   s« 

.•.  365  s  438  ::  43  '5  5  -"^ 
=;fS2  IPS.  Ans. 

4.  A,  B,  and  C,  whose  capitals  are  as  ^,  ^,  and  \^  join  in 
partnership,  and  after  six  months  A  and  B  increase  their  capitals 
by  one-half  of  their  original  amounts.  How  would  a  gam  of 
^275  be  divided  amongst  the  three  at  the  end  of  9  months  ? 


A*s  share  of  capital = (i  x  6)  +  (f  x  3) = 5  J 
B*s      „         „       =(ix6)  +  (|x3)=3j 
C's      „         „       =(ix9) 


':ii 


II 


S. 


I     £ 

A*s  share  of  profits =5*  of  275=  1315    Ans. 


II 


B's 
C's 


» 


ft 


19 


>f 


~  5i  of  275  =  87  10    Ans. 
=  >  of  275  =  565    Ans. 


History. 


BCALES  AND  FEMALES. 

1.  What  right  had  James  I.  to  the  English  throne  ?  Assuming 
the  first  Tudor  to  have  been  a  successful  usurper,  show  that  the 
Stuarts  had  other  claims. 

James  the  First  was  descended  from  the  eldest  daughter  of 
Henry  VII.,  and  her  brother,  Henry  VIII.,  left  no  lineal 
descendant  after  the  death  of  Elizabeth.  He  was  thus  the  nearest 
relative  of  Elizabeth,  and  as  such  had  the  hereditary  chiim  to  the 
throne  on  her  decease. 

Assuming  that  Henry  VII.  was  a  successful  usurper,  the 
Stuarts  might  have  claimed  the  throne  because  they  were  de- 
scendants from  James  I.  of  Scotland,  who  married  in  1423 
Toazma  Beaufort,  the  daughter  of  the  Duchess  of  Clarence,  by 
her  first  husband,  the  Duke  of  Somerset,  and  the  descendant  of 
Edward  III.  by  both  her  parents. 

2.  By  what  aiguments  was  the  legislative  union  of  Great 
Britain  and  Ireland  supported  ?  Compare  the  chief  articles  of 
the  Scotch  Union  Act  with  the  corresponding  Act  for  Ireland. 

It  was  urged  in  support  of  the  Union,  that  the  situation  of  the 
two  countries  was  so  close,  their  interests  were  so  identical,  that 
It  would  be  mutually  advantageous.  But  more  especially  that 
the  emissaries  of  foreign  nations,  whose  actions  were  immical 
to  the  well-being  of  England,  would  be  less  powerful,  and  the 
chances  of  discontent  and  rebellion  less  great  if  the  Union  took 
place. 

The  Scottish  peers  elected  were  representative  only  for  a  par- 
liament, the  Irish  were  elected  for  life. 

Scotland  sent  45  members  to  the  House  of  Commons,  Ireland 
lcx>. 

The  title  of  the  country  at  the  union  with  Scotland  called 
Great  Britain,  was  now  changed  to  Great  Britain  and  Ireland. 
The  union  with  Scotland  provided  for  each  retaining  its  National 
Church.  The  Irish  Union  Act  did  not.  The  Scottish  Union 
Act  provided  that  Scotland  should  retain  its  own  laws,  and  ad- 
ministration of  the  same.     The  Irish  did  not. 

Each  Act  provided  for  the  union  of  the  national  flags  in  one. 

3.  Describe  briefly  the  object  and  the  provisions  of  the  Re- 
form Bill  of  1832. 


The  object  of  the  Reform  Bill  of  1832  was  to  amend  the  repre- 
sentative character  of  Parliament,  to  lower  the  qualificatiim  for 
the  franchise,  and  to  increase  the  electorate.  It  provided  for 
the  disfranchisement  of  54  places  with  less  than  2000  inhabi- 
tants, and  the  reduction  of  the  number  of  members  from  two  to 
one  where  the  population  was  between  2000  and  4000.  The 
143  seats  thus  ootained  were  given  to  the  connties,  to  the 
metropolis,  and  to  towns  of  modem  growth.  It  reduced  the 
franchise  in  boroughs  to  j(^io  occupiers,  in  counties  to  40s.  free- 
holders, jf'io  copyholders,  and  ^50  rental  It  shortened  the 
time  of  election,  and  provided  for  registration  of  voters. 


Teaching. 

Write  out  notes  of  a  lesson  (m  the  '  Migration  of  Birds.' 

Necessity  for  MigrcUioiu — Note  the  differences  of  climate  ia 
this  and  other  countries,  and  the  necessity  for  more  clothing  in 
winter  than  summer.  If  unobtainable,  then  change  of  climate 
necessary.    This  latter,  the  practice  with  birds. 

Birds  which  ^f^m/^.— Commonest  and  best  known  among 
us,  the  swallow;  wild  ducks,  cranes,  geese,  fieldfares  and 
many  others,  remove  to  a  warmer  climate  in  our  winter,  and 
return  to  us  in  spring  and  early  summer. 

Preparation  for  Flight,  —Notice  the  gathering  of  the  swallows 
on  the  housetops  and  in  the  stack-^wis  and  fields,  then  the 
rapid  flight.  Speak  of  the  great  flocks  of  cranes,  and  geese,  and 
ducks,  which  visit  the  fen  districts  during  the  later  autumn ; 
also  notice  the  height  nt  which  the  birds  fly.  Voices  often  heard, 
but  birds  out  of  sieht.  Reverse  the  order,  and  note  the  coming 
of  the  birds,  and  the  service  they  render  by  rdearing  the  atmo- 
sphere and  earth  of  troublesome  and  hurtful  insects. 


Mttsic* 

A  quarter  of  an  hour  allowed  for  this  papers 

(N.B.— Pupil  Teachers  may  answer  the  questions  in  either 
the  Staff  Notation  or  the  Tonic  Sol-fa,  but  n^t  both.  The 
questions  in  the  Tonic  Sol-fa  Notation  will  be  found  at  the  end.) 

I.  Write  in  the  treble  clef  the  ascending  scale  of  G  ninar, 
using  the  minor  sixth  and  the  sharp  seventh,  facing  the  necesssiy 
flats,  &c.,  before  the  notes. 

I. 


i 


:b: 


I 


2.  Write  diminished  fifths  above  the  following  notes :— 
(I)  (2)  (3) 


i 


3.  Add  proper  time-signatures  to  the  following : — 
(I)  (2)  (3) 


TONIC  SOL-FA  NOTATION. 

1.  Write  an  ascending  minor  scale  from  laki  to  lah^  osiDg  the 
major  sixth  and  the  sharpened  seventh. 

I-  1|    ti   d    r    n    ba  se  I 

2.  Write  diminished    fifths  above   the  following  notes: — 
(I) /«/*,;  (2)  ray ;  <3)  wtf. 

2.  (I)  ma ;  (2)  la ;  (3)  to, 

3.  Re- write  the  following,  halving  the  valae  of  every  note  and 
rest.    Use  two-pulse  measure  :^ 

|n    :-.f  |r    :—  I      :n    |r    :d    I 
3-  |n  4  :r      I    A  :r  A  || 
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"SSivAtxmhtion  Pints. 

By  Henry  A.  Reatchlous,  M.A.  (Lond.),  B.Sc, 

IVestminster  Training  College, 

The  student  has  akeady  had  occasion  to  consider  the 
notion  of  Rate;  Velocity,  Acceleration,  and  Force 
being  instances.  Five  per  cent,  per  annum  is  a  rate 
of  interest ;  five  feet  per  second  per  second^  which  is 
the  same  as  300  feet  per  second  per  minute,  is  a  rate 
of  acceleration.  This  notion  of  rate  is  of  far  greater 
importance  and  far  wider  application  than  appears  at 
first  sight,  and  it  should  not  be  passed  over  until  it  is 
completely  understood. 

But  it  will  be  asked  is  Force  nothing  but  a  rate, 
having  no  more  real  objective  existence  than  five  per 
cent.  ?  Most  of  the  existing  text-books  define  it  as 
'Any  cause  that  changes  or  tends  to  change  a  body's 
state  of  rest  or  motion.'  But  it  was  not  so  defined  by 
Newton ;  nor  is  it  so  used  by  Thomson  and  Tait,  who 
have  no  doubt  fixed  the  meaning  of  the  word  for  the 
time  to  come. 

If  bodies  move,  they  must  do  so  in  some  direction 
and  with  some  velocity.  Hence  we  can  represent 
velocities,  accelerations,  and  forces  on  paper  by  draw- 
ing lines  in  the  direction  the  body  would  move,  and 
proportional  to  these  rates. 

Here  the  student  cannot  do  better  than  go  a  little 
out  of  his  way  to  learn  the  meaning  of  the  terms  Sine, 
Cosine,  and  Tangent.  With  centre  O  and  radius  OP 
describe  a  circle.  Draw  through  O  a  horizontal  and  a 
vertical  diameter,  AOA',  BOB'  respectively.  Suppose 
now  the  radius  OA'  to  revolve  about  the  point  O  in  a 
direction  opposite  to  that  of  the  hands  of  a  watch. 
When  the  radius  has  travelled  through  15  degrees  drop 
a  perpendicular  from  A'  upon  the  horizontal  line 
which  was  its  original  position.  Do  this  for  each 
15  degrees  up  to  90.  We  have  now  a  set  of  right- 
angled  triangles,  of  which  the  bases  have  become 


smaller,  the  perpendiculars  larger,  and  the  hypothen- 
uses  remained  equal.  Now  in  any  right-angled  triangle 
the  ratio  of  the 

Perpendicular  j^  ^j^^  ^^^  gj^^  ^^  ^^^^       ^^  ^^^^ 

nypocnenuse 

tended  by  the  perpendicular;  the 

_ —  ^^^r is  called  the  Cosine  of  the  same 

Perpendicular 

angle,  and  the 
Perpendicular 


or 


Sin 
Cos 


is  called  the  Tangent  of 


the  angle. 

As  the  radius  is  a  constant  quantity,  it  will  be 
seen  that  the  sines  and  cosines  are  represented  by 
the  perpendiculars  and  bases  of  the  right-angled 
triangles,  that  the  sines  increase  from  o  up  to  unity 
(taking  the  radius  as  unity)  as  the  angle  increases  from 
o  to  90  degrees,  and  that  the  cosine  decreases  from 
unity  to  o  under  like  conditions,  and,  consequently,  the 
tangent  being  the  ratio  of  the  first  of  these  to  the 
second  will  vary  from  o  to  infinity  as  we  pass  from  no 
degrees  to  90.  These  perpendiculars  and  bases  (sines 
and  cosines)  can  be  easily  calculated  in  terms  of  the 
radius  for  the  angles  30^,  45®,  and  60®.  The  student 
should  draw  the  figures  and  work  them  out  for  him- 
self. We  give  the  values  of  the  sine,  cosine,  and 
tangent  for  the  following  angles. 


Angles  o*" 

Sine  o 

Cosine  i 

Tangent  o 


30' 

45° 

6o' 

i 

I 

^/3 

^2 

2 

2 

I 

n/2 

i 

I 

I 

-Jl 

90' 

I 
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The  terms  Component,  Resultant,  should  be 
clearly  understood.  We  often  require  to  find  the 
velocity,  acceleration,  or  force,  in  other  directions  than 
the  one  in  which  the  body  is  moving  at  the  time.  The 
most  important  case  of  resolution  is  where  we  want  to 
replace  the  velocity  by  two  others  at  right  angles  to 
each  other.  Let  the  straight  line  AB  represent  the 
velocity  in  magnitude  and  direction.  Suppose  we 
want  to  resolve  it  along  the  line  AC,  which  makes  an 
angle  of  30  degrees  with  AB,  and  along  another  line 
AD  at  right  angles  to  AC.  Through  B  draw  BC  and 
BD  at  right  angles  to  these  two  lines  respectively. 
AC  and  AD  will  represent  the  velocities  required. 

But  J^  =  Cosine  of  30,  and^?  =  Sine  of  30'' 
AB  "^  AB  ^ 

That  is  AC  =  A B.  Cos.  30,  and  AD=AB  Sin.  30'. 

Hence,  to  resolve  a  force  in  any  direction,  with  the 
one  in  which  it  is  acting,  we  have  only  to  multiply  the 
number  representing  the  force  by  the  cosine  of  the 
angle  which  that  direction  makes  with  its  own. 

The  proposition  called  the  parallelogram  of  forces 
should  be  well  studied.  There  is  often  some  con- 
fusion about  what  is  called  the  triangle  of  forces, 
perhaps  because  the  two  lines  are  not  the  actual 
paths  along  which  the  forces  act,  but  only  parallel  to 
them. 

If  three  forces  are  in  equilibrium,  any  one  of  them 
is  equal  and  opposite  to  the  resultant  of  the  other 
two.  If  we  resolve  any  number  of  forces  acting  on  a 
particle  in  two  directions  at  right  angles  to  one  another, 
and  the  sum  of  these  resolved  parts  vanishes  in  both 
directions,  there  will  be  equilibrium.  We  have 
hitherto  taken  it  for  granted  that  the  forces  act  in  one 
place,  and  that  the  motion  is  that  of  translation. 

But  for  a  rigid  body  to  be  at  rest  there  must  not 
only  be  no  motion  of  translation,  there  must  be  none 
of  rotation.  When  the  direction  of  a  force  does  not 
pass  through  a  point,  it  may  produce  a  motion  of  ro- 
tation about  that  point,  and  its  importance  in  that 
respect  is  called  the  moment  of  the  force  about  that 
point  It  is  measured  by  the  product  of  the  number 
of  units  of  force,  and  the  number  of  units  of  length  in 
the  perpendicular  from  the  point  upon  the  direction  of 
the  force.  Consider  a  lever  in  equilibrium.  Disre- 
gard the  weight  of  the  lever,  and  suppose  unequal 
masses  are  attached  to  the  ends.  Then  if  the  lever  is 
horizontal,  the  forces  are  acting  at  right  angles  to  the 
arms,  and  the  moment,  tending  to  twist  the  lever  in  one 
direction,  will  be  the  product  of  the  number  of  units 
of  length  on  the  arm  and  the  number  of  units  of  mass 
attached  to  it,  and  the  moment  tending  to  twist  it  in 
the  opposite  direction  will  be  the  product  of  the  num- 
ber of  units  in  the  other  arm  and  the  number  of  units  of 
mass  attached  to  it.  In  c^e  the  forces  should  not  be 
acting  at  right  angles  to  the  arms,  we  must  find  the 
number  of  units  of  length  in  the  perpendicular  let  fall 
upon  the  direction  from  the  fixed  point,  and  multiply 
these  by  the  number  of  units  of  mass.  What  is  called 
the  principle  of  moments  is  sometimes  stated  thus :  If 
two  forces  meet  in  a  point,  their  moments  with  respect 
to  any  point  in  their  resultant  are  equal  and  opposite. 

The  centre  of  gravity  of  a  body  is  a  point  through 
which  the  resultant  of  the  attractions  on  all  the  par- 
ticles of  the  body  passes,  whatever  be  the  position  of 
the  body.  The  centre  of  gravity  of  a  line,  circum- 
ference and  area  of  a  circle,  perimeter  and  area  of  a 


parallelogram,  sphere  and  cylinder  should  be  con- 
sidered. The  student  should  also  find  the  centre  of 
gravity  of  a  number  of  heavy  particles  at  fixed  dis- 
tances from  each  other,  and  also  of  a  thin  sheet  of 
metal  in  the  form  of  a  triangle. 

The  simple  machines  with  the  conditions  of  equi- 
librium between  the  power  and  the  weight  in  each 
should  be  carefully  prepared.  These  are  usually 
pretty  fully  given,  and  involve  no  great  difficulty. 

{To  he  continued.) 


^toatJr  0f  ^t  '^radical  8Dtacfrer'  Sibool- 

R.  DUNSTAN,  ESQ.,  has  kindly  acted  as  judge. 

GLASS  I.    In  order  of  Merit  :— 

(1)  '  Don  Caesar  de  Bazan  *  (ist  Prize). 

Wm.   Rees,  Meliden  National  School,  Rhyl,  North 
Wales. 

(2)  *  Black  Combe '  (2nd  Prize). 

E.   N.    Lewis,  The  Buriington  Schools,  Kirkbyin- 
Fumess. 

(3)«FidelU.'     (4)    'Viola.*      (5)    'Sunshine.'    (6)    'Dum 
Spiro  Spero.'    (7)  •  Winter.'    (8)  '  R.' 

GLASS  II.   In  chance  order :— 

•  Holiday.'      •  Harmonicus  *     •  Ecroeg '     •  Ketllednim; 

•  Amateur.'      *  Broughton  Wood.^     •  Liltle  Blue  Eyes.' 
'  Bartle  Massey.' 

GLASS  III-    In  chance  order:— 

'I'll    Try.'      'Nil  desperandum.'      'King   Eddlcbert." 
•Merle.'    'Greyhound.'    'Hope.'    'Zo.'    •Arncn.' 

GLASS  IV. 
Not  in  accordance  with  rules  of  Gompetition  :- 
•  M.  I.  P.' 


ACTION  SONG  FOR  INFANTS. 

In  order  of  Merit  :— 

(1)  «  Rex' (ist  Prize). 

R.  P.  Graham,  Board  Schools,  Harrington,  Cumber- 
land. 

(2)  '  A  tempo '  (2nd  Prize). 

Edward  J.  Haines,  Board  School,  Highgate,  N. 

(3)  *  Black  Combe.'    Highly  commended. 

(4)  '  Bartle  Massey.' 

(5)  'Winter.' 

(6)  '  The  Captain.' 

(7)  '  Delta.' 

(8)  •  Tantsodiume.' 


•#♦  The  Money  Prizes  in  connection  with  the  above  Ca^' 
petition  have  already  been  paid.  We  hope  to  print  the  two  Ftfit 
Prize  Songs  in  our  next  issue. — Ed.  P.  T. 
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Qtters  Column* 

RULES. 

1.  £ach  correspondent  is  restricted  to  ant  questum.  We  should  be  much  obliged  if  correspondents,  who  send 
questions  for  solutiob,  would  give  (if  possible)  the  required  answer,  and  tlie  source  from  which  the  question  is 
obtained. 

2.  No  query  can  be  answered  unless  accompanied  by  the  real  name  and  address  of  the  sender,  not  necessarily 
for  publication,  but  as  a  guarantee  of  good  faith  and  for  facility  ol  reference. 

8.(^  When  a  pseudonym  la  adopted  it  should  be  written  at  the  end  of  the  query,  and  the  real  name 
tndaddreBB  on  a  aeparate  piece  of  paper.  i.—™^— « 

4.  Conrespondents  are  requested  to  write  their  queries  legibly^  and  on  one  side  of  the  paper  only. 

5.  Replies  will  not  be  sent  through  the  post 

6.  Queries  must  reach  the  office  not  laUr  than  the  itth  of  the  months  or  they  cannot  be  attended  to  in  the 
following  issue. 

*«*  All  communications  for  this  column  should  be  addressed — '  The  Query  Editor^*  The  Practical  Teacher^ 
Pilgrim  Street^  Ludgate  HUl,  London^  E.C. 


Algebra. 
I.  Priam. — Solve: — 

(a)  J±J=v,^=48. 


(3)  2Jr+^+6V2Jf+J'+4=23« 
(I)  2Jf-Sr=3  \ 

2j:-3=Sr 

.    y-2Jf-3 
•  •  X —  • 


JC»  +  X^  =  20 


X»  +  JC 


(^0- 


20 


*"+ 


2X*-XX      ^^ 
£7  =  20 


5j:*  +  2Jlc"-3Jf=:IOO 

jx^  -  3.r=  100 
7 


-4x2-3  ^^  "yx2-3 
«  5    '         5 

=.8-3  .•  -V-3 


=tiOr 


or 


-V 


.'.  >=l,  or-M. 


(2) 


32/=i8jc» 
4r=3Jf 


_±8x3 

"      4 
V=i6. 


(3)  24r+;'+6s/2jr+j^+4=23  I 


^.±23L 


2JC  ■k-y+6  1J2X  +>  +  4= 23 
(2jr+^+4)  +  6'v^2j: +^+4=23 +4=27 

(2j:+>  +  4)  +  6V2jr+7+4  +  (3)»=27-f9=36 

'V^2JC+^H-4  +  3=±6 

V2Jr+^+4=:±6-3 

=  3,  or-9 
2jr+^+4=9,  orSi 

.'.  2x-f>>=sS*  or  77- 
4jr*-6jr=>^+3^ 

2j:-|=j^H-f 
.•.    2X-J/=3  \ 

77/ 


2ar 


±y^ 


=  ?.  or 


Adding,  4j:=8,  or  80 
.*.  jr  =  2.  or  20. 

Subtracting,  2^=2,  or  74 
.-.  j^=iior37' 

The  values  ;r=s20  and  ^=37  do  not  satisfy  the  first  equation. 

.'.  x=2,  and  j^=i. 

Note,—{i)  Each  correspondent  is  restricted  to  am  question. 
(2)  Give  the  answers  to  your  queries,  and  the  sources  from 
which  they  are  obtained. 

2.  PicciOLA.— Solve  : — 

(i)  x-y=iii  jj*-xy+^s=2i. 

(2)  4''  +  2^;'  +  '7+A(4^+.r)=4l. 

4 

4^-^=4. 
(I)  x-yzzi    \ 

"•  =  21/ 


:^-xy-\-y^' 


Squaring.  x'-2xy-\ry'=i    I 

''=21  I 


Subtracting,   -jiy        =  -  20 
.•.  3jrv=s6o. 

ji:*-xy+^=2il 
3jry      =60/ 

Adding,     jr*  +  2j:>'+y=8i 
Extracting  |        ;r+^=±9j 

;c-r=     I 


square  root 
Adding, 


Subtracting, 


2x      =  10,  or  -  8 

.'.  jr=S»  or -4- 

2y=8,  or-lQ 
.'.  j^=4t  or-S. 
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(2)  4»»+2Jfy+^+A(4*+^)=' 
4Jf-^=4 

=4(jr-i). 
4Jc»+{ajrx4(4:- i)}+ili£:iilL'+ A{4x+4(;ir-.  I)}==4I 

4;c»+&r(jf-  i)+4(jf-  i)»+ A(8jp-4)=4I 
4j:«+&c"-&r+4(«'-2Jp+i)+|<2Jf-i)=4i 

l2:r»-8jr+4jr»-&r+4+?^i^S=4l 

l6jc"-i6a:+i^^=4i-4 
3 


4&r' -  48X+ louc  -  5  =  1 1 1 
48jr*-3&r=ii6 

48' 
^5929 

jc=s2.  or -If. 


=37 


^=4(4;- 

I) 

=4(2- 

I),  Ol 

■4(- 

-H- 

I) 

=4,  or 

4X- 

M 

•.  >=4,  or 

-V. 

» 

NoU,^{X\  £^^  correspondent  is  restricted  to  me  question. 
(2)  Why  do  you  not  send  the  answers  to  your  queries  ? 

3.  SiTOMAGUS. — ^A  person  has  200  coins,  consisting  of 
guineas,  half-sovereigns,  and  half-crowns.  The  sums  of  money 
m  guineas,  half-sovereigns,  and  half-crowns  are  as  14,  8, 3.  Find 
the  number  of  the  different  coins. 

Let  j:,  /,  ssNo.  of  guineas,  half-sovereigns,  and  half-crowns, 
respectively ; 

Then,  42jr= Value  of  guineas  in  sixpences, 

sqi^s  ,1      half-sovereigns  in  sixpences, 

5s  =  „      half-crowns        „        „       ; 

.'.     (l)  jr+j^  +  z  =  200 

(2)  42a-x8=20|^x  14 

(3)  424:  x  3=52x14 
(2)  42XX  8  =  20^x14 

3^X2  =  5;/ 

(3)    42xx3=5«xi4 
3^^x3=52 

•        «.  — Sr* 

•  •      f^  — • 

i. 


(x)    j:-»-^-hs=200 

,  6x  ,  oar    ^^^ 
J^-^ — +2-  =  200 

5      5 

4r-»-3JC=2oo 

4jrs200 

6x^6x50  ^gQ 

5         5   , 

gr=  200 -(go +60)  =  90 

.•.     No.  of  guineas  =  50 

„     half-sovereigns  s  60 
t,     half-crowns       =90 

4.  MiRABILE  DicTU.— Solve  :— 

;fi+^i=i    \     {Military  {Staff 
x-k-  y  =19/  College)  Examination,] 

(I)     xi-hj^^sri 
(a) 


X' 

X 


+  /  =X9J 


(1)  Squared 

(2)  Divided  by  (i) 


1+23^ y^ -i-  y^ -I  \ 


X 
X 


o  _     j^  y  o  . 


Subtracting,   "^ y  '=  - 18 

xy=  -216. 

(2)  Squared,    JC*-f2jry-|-y=     361 

4jry        =  -864 

Subtracting,     x'-2jry+y=  1225 
Extracting  square  root,  *->'=*  35  \ 

Adding,        2x      =54,  or -16 
.*.    x=27.  or -8. 

Subtracting,     -  2j^  =  1 6,  or  -  54 
.'.    >=-8,  or  27, 


jr=27,  or -8 
j>=  -8,  or  2 


i) 


5.  MiRABILE  DICTU. — In  the  equation  x*=3^x+^,  when  are 
all  the  roots  real  ?    {Miliiary  {Staff  College)  Examinatien*] 

x^=Zpx-\-2g 
x*'-3Px-2g=o; 

As  the  coefficient  of  x  is  negative,  all  the  roots  are  real, 
when  (3^)3  is  greater  than    '^  ^^- , 


» 


27/» 


•« 


4 


a 


6.  Section. — If  a  and  p  are  the  roots  of   the  equation 

tLX^+dx+csso,find  the  equation  whose  roots  are  a'  i-p" 
and  ap,    {Certificate^  1st  Year,  1877.) 

'^  o    /»      a/3   ' 

X 

Sum  of  roots  of  equation  ojf+bx-^cszo  b  - 

Product  „  „         „         „         „    -i 

a 

.'.  Roots  of  required  equations  -^and  L 

a 

s  --  and- ; 
f         a 

:,   Required  equation  is:      Jx  +  -j(x--\=o, 

-^e -;)'  -i- 


II 

II 
II 


II 

II 
II 


II 

II 
II 


Of  a 


-i 


-i 


7.  Solicitor.— Find  the#^*  termof  (a»-J:^"*• 
,',  The  r^  term 

^.(3.  7.   II. ..(4^-5)  Mg(^-')1 


-i 


=  a 


_.  « ^    3.  7.  If. ..(4^-5)     /x\ 


2{r-  I) 
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8.  Essayist.— In  what  scale  is  17486  written  212542  ? 

Let  X  denote  the  radix  ; 
Then,  2Jr»+Jc*+2Jt3+5Jr*+4*+2=i7,486 ; 

The  value  of  *  will  be  found  hy  trial  to  be  6  ; 

,',  Scale  is  senary. 

9.  F.  HOLTON.— If  i»=jr-x"*  and  nsr^r-^r""*  show  that 
•«•+  V(»«+4)(«'+4)  "^V^"*"]^)' 

X 

-I  ' . 

,     2 


"i^ 


T—  I 

la  Cymro  Bach. — Assuming  that  the  coeflficient  of  * 
in  the  expansion  of  (I +aix)(i+<i»x)...(x+«^_,*)  is  the  num- 
ber of  combinations  of  a^,  Oj.  etc,  (r-  i)  together,  find  the  co- 
efficient of  x^  in  the   expansion    of   {i-k-a^x)   (i+tfo^) 

(i+V). 

Find  the  first  three  and  the  (r  + 1)  '^  term  of  (i  -  or) "  ". 

(Certificate,  1883.  v 

Coefficient  of  :c''=No.  of  combinations  of  flj,  a^  etc.,  (r-  x) 

8 No.  of  combinations  of  <i|,  a^,  etc.,  (r) 
together. 

First  three  terms  of  (i  -  *)  ~  " 

ssi+iuf4--i — J — -x^ 

I.  2 

The  (r+i)'^  term 

fdn^iYn-k-^) {n+r-i)jr 


Arithmetic. 

f  Yelsserp.— A  person  invests  m  the  3  per  cents,  so  as  to 
obudn  interest  at  the  rate  of  ;t2  19s.  SfW-  per  cent,  per  annum 
find  the  price  of  the  stock. 

2  19  3fH  5  3-- "^'-P"^®^*^^*' 
20  240 

59  ^ 

12 


711 
_8o9 

6399 
56880 

801 
8 


=^n^£ 

sjfioij.  Ans. 


Note.—^ts ;  also  certificate  answer. 

2    Tyro  —From   the  first  of  2  mortars  in  a   battery,  36 

she'ils^e  d.row"before  the^^^^^^^  '^'^Z?' 'mTe  firsfe 
thrown  from  both  in  the  proportion  of  8  from  the  first  to  7 
from  the  second.  The  second  requires  as  much  POwder  for  3 
SjesasTe  first  does  for  4.  After  how  many  sf^ot.  wjll  the 
quS  of  powder  consumed  by  the  second  equal  that  con- 
sumed  by  the^t  ?  {Civil  Servue  Artthtneiu.) 
No.  of  shells  from  second  mortar  to  equal  36  shells  from  first 

mortar =36x1 
=  27; 

Quantity  of  powder  gained  by  second  mortar  over  first  on  each 
discharge  of  second  mortar 


i-(3x 


|)b 


charge  of  second  mortar 


=  f  of  charge  of  second  mortar  ; 
/.  No.  of  shells  fired  from  second  mortar  when  the  quantities  of 

powder  are  equal 

*^  =27x7 

=  189; 

.'.  Total  No.  of  shells  fired=i»9  +  (i89X  f)  +  36 

=  189+216+36 

as  441.    Ans. 
No/e.-il)  *  How  to  Draw  a  Map,'  by  A.  Gardiner  (Hughes). 

P"ce  IS.  .  ,  r^  v    . 

(2^  « Notes  of  a  Course  of  Lectures  on  Commercial  Geography, 
by Vw'.  L.  C.  Casartelii  (Ledsham).    Price  is.  W. 

1   HARRY.-Income  tax  is  at  present  5d.  in  the  ^,  and  (for 
smllKVes)  U  levied  onW  on  the  exc^s  o    a  man  s  income 


£    s.    d. 

359  17  " 
120 

s.  d. 

19  7  '  239  17  " 

12  20 


* . 


£ 
I 


Income  after  deduction. 


II.  Blackbird.— Show  that  if  a  series  of  w/  terms  forming 
a  geometrical  progression,  whose  constant  factor  is  r,  be  divided 
into  scte  of  ^  consecutive  terms,  the  sums  of  the  sets  will  form  a 

geometrical  whose  constant  factor  is  t^. 

Sum  of/  terms,  where  first  terrnsm/,  and  ratio  sr,  is 

r-l 

Sum  of  next  set  of/  terms 

_mpr^(r    -  l)    as  first  terms w/r^; 
r-  I 

.-.  Sets  of/  terms  arc  in  geometrical  progressioii  and  constant 
factor =>^. 


m 


4797 
12 

245 


=  ;£24S 


/.  Income =;f 245 +;£'"0 
=  /.^6«;.  Ans. 


Ar<7/4f.— Perhaps  90  per  cent. 

.    V  Y  Z  -If  7  men  build  a  wall  5i  ft-  high  and  1}  ft.  thick 

{/,  Brock  Smith') 
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acre 

I 

J  60 

161    po 

30i 


pole 
I 


yards 
29} 


4859a 

4oi 


4900  yds. 

Side  of  court  =    V4900  sq.  yds. 
=  70  yds. 


men 

7 

ft. 

I3i 
a* 

dys. 

35 
hrs. 

12 


men 

53 

ft. 

fi 

dys. 
iSo 

hrs. 
14 


70  yds.  :  Side  of  park. 


I 


3 


Side  of  park  =  J^^^^^Z^m^U^j^  ^^ 
=  792  yds. ; 

.'.  Area  of  park  =  Z? — Zz_  po. 

30* 
72        72 

,/^/x  ysr/x4 
7J~^       P- 

=  20,736  po. 

=  518  ro.   16  po. 

=  129  ac.  2  ro.   16  po. 


Ans. 


5.  Oswald. — Suppose  a  farmer  has  a  calf,  which  at  the  end 
of  three  years  begins  to  breed,  and  afterwards  brings  a  female 
calf  every  year;  and  that  each  calf  begins  to  breed  in  like  man- 
ner at  the  end  of  three  years,  bringing  forth  a  cow  calf  every 
year,  and  that  these  last  breed  in  the  same  manner,  etc. ;  it  is 
required  to  determine  the  owner's  whole  stock  at  the  end  of  20 
years.     (BonnycastU.) 


99 

4 

99 

=         3; 

19 

99 

5 

99 

=         4; 

»» 

99 

6 

99 

=     4+2=6; 

f> 

99 

7 

99 

=     6+3=9; 

>» 

99 

8 

99 

=     9  +  4=13; 

t> 

99 

9 

99 

=   13  +  6=19; 

l> 

99 

10 

99 

=   19  +  9=28; 

I* 

99 

II 

9) 

=  28  +  13=41  ; 

>) 

91 

12 

99 

=  41  +  19=60; 

91 

99 

13 

99 

as   60  +  28  =  88; 

>t 

99 

14 

99 

=   88  +  41  =  129; 

»» 

19 

15 

99 

=  129  +  60=189; 

>9 

99 

16 

99 

=  189  +  88  =  277; 

91 

99 

17 

99 

=  277+129=406; 

99 

99 

18 

99 

=406+189=595; 

99 

99 

19 

99 

=  595  +  277=872; 

99 

99 

20 

99 

-.872  +  406=1278. 

6.  W.  R.  Gatenbv.— In  an  election  of  a  member  of  Parlia- 
ment i^gth  of  the  constituency  neglected  to  vote,  and  of  two 
candidates  the  one  who  is  supported  by  \%ihs  of  the  whole  con- 
stituency is  returned  by  a  majority  of  five  ;  find  the  number  of 
votes  for  each. 

The  unsuccessful  candidate  is  supported  by 

{i  -  (i^  +  ^^r)}  of  the  constituency 


99 


•'•  (H  -  i^)  of  the  constituency = 5, 

38-37  _- 

99  99  ~  j» 


80 

■50         »»  »»  =5» 

.*.  The  constituency =400; 
No.  of  votes  for  the  successful  candidate =H  of  400 

=  190, 
9>        19        99    unsuccessful      „        =185. 


General. 

1.  In  FELIX. — The  numbers  3  and  5  are  the  smallest  odd 
prime  numbers  (excepting  unity),  and  the  smallest  quotients  give 
the  largest  divisors. 

2.  Blackboard. — You  will  find  one  method  of  solution  of 
your  query  in  our  issue  for  May,  1 883,  and  another  method  in 
our  issue  for  March,  1882. 

3.  Fairly  Caught. — The  four  pieces  into  which  ihc  square 
is  divided  do  not  form  an  oblong.  The  figure  a//Atrf  to  contain 
65  of  the  small  squares;  but  if  you  examine  it  carefully,  you  will 
find  that  some  of  the  squares  are  incompUte,  The  o^  small 
squares  could  not  become  65. 

4.  E.  H. — We  believe  you  have  given  your  query  incorrtdly. 
Would  you  please  repeat  it,  and  send  (if  possible)  the  answer? 

5.  R.  Owen. — (i)  You  will  find  a  full  reply  to  your  query  in 
our  issue  for  November,  1882.  (2)  'The  Science  and  Art 
Directory  *  may  be  obtained  through  any  bookseller ;  price 
sixpence. 

6.  Determined. — Action  songs  of  the  kind  jou  mention  are 
rather  difficult  to  obtain.  Try  *  Action  Songs  iox  Children,'  by 
Chfft  Wade  (J.  Hey  wood) ;  Afiss  Heerwart's  *  Songs  for  the 
Kindergarten '  (Boosey  and  Co.),  and  see  advertisements  in  the 
Practical  Teacher  and  other  educational  publications. 

7.  C.  F.  Hay  ward. — What  —  what,  like  the  Latin 
qua — qua^  is  used  for  partly ~ partly.  See  Alfbcit's  *  Shakes- 
perian  Grammar,'  par.  255.  Hence  what  in  this  case  is  a 
correlative  adverb. 

8.  Magister. — Your  query  was  sent  by  another  correspon- 
dent, and  the  solution  appeared  in  our  last  issue. 

9.  Eventide. — Your  query  was  solved  in  our  issue  foe 
November,  1883. 

10.  Flower. — *  Follow  conscience,  come  what  may.* 
Compare 

'  Faites  ton  devoir,  advienne  que  pourra.' 
Hence  '  come  *  may  be  taken  as  a  subjunctive  or  imperative, 
what  may  (come)  being  an  adjectival  clause. 

11.  Bridlington  IAN.  —  Morris*  'Elementary  Lessons  in 
Historical  English  Grammar.'  Macmillan  and  Co.,  2s.  6d., 
page  27. 

12.  Nance. — (i)  No.  (2)  No.  As  to  the  sewine,  you  had 
better  write  to  the  Secretary  of  tlie  College  yon  intend  going  to. 
(3)  No  one  would  like  to  answer.  Read  Fitch's  Lectures,  and 
the  Manuals  by  the  National  Society. 

13.  Science. —  TJmwi^/ •  Elements  of  Agricultural  Science,' 
published  by  Macmillan  and  Co. ;  not  dear. 

14.  Leo. — Yes,  decidedly. 

15.  A  Subscriber.— The  Fifth  Year's  Pupil  Teachers'  Ex- 
amination.   No  limit  as  to  age. 

16.  Qu/ESITA. — Writing,  large  hand  and  medium  both  need 
much  care.  Study  some  really  good  copies ;  60.  Small  hand 
fairly  good  ;  70.  You  cannot  get  an  answer  to  your  question. 
The  '  class  *  is  not  regulated  by  success  in  one  subject.  Men 
have  got  high  up  in  the  ist  class  who  have  taken  no  language 
but  English  ;  but  then  they  have  had  a  science  or  two  to  help 
them  ;  these  count  for  more  than  grammar  and  geography. 


17.  Anxious  One.— 

<a) 

Sentence. 

Kind  of 
Sentence. 

Conn. 

Subject 

Predicate. 

Object. 

Extea. 

(«) 

The  boy  stood 
on  the  burn- 
ing deck 

(*) 

Whence  all  but 
him  had  fled 

Princ.  S. 

Adj.  Sen. 
to  (a) 

whenct 

rhebdy 

all  bat 
him 

stood 
hadaed 

ooUie 

burntBC 

deck 

(/^) 

wbcfice 

{b)  Battersea,  Chelsea,  Borough  Road,  Westminster,  Chelten- 
ham, and  Saltley.  often  alternate.  No  precise  order  can  bs 
given,  though  the  foregoing  may  be  taken  as  the  usual  order. 
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i&  RiVBR  Dbb,— Large  hand,  40 ;  and  small  hand  50  per 

oeat. 

19.  Assistant.— Yes.    Number  one,  40 ;  number  two,  45 ; 
both  bad. 

20.  B.  M.  TBjLVV.^DesckanilTs  •  Natural  Philosophy  Volume 
OD  Sound  and  light,'  or  any  good  book  on  acoustics. 

21.  H. — ^The  papers  will  all  be  published  as  they  were  read, 
and  will  shortly  be  for  sale. 

22.  Lizzie. — 
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23.  1ST  B.  A. — If  the  angle  be  given,  th*  sin,  cos»  and  conse- 
quently the  tan,  can  be  found  from  the  Trigonometrical  Tables  of 
Natural  Sines  and  Cosines.  Consult  Chambers*  *  Mathematical 
Tables.' 

The  sin,  cos,  etc.,  of  angles  of  15%  30',  45%  6o',  75%  etc., 
are  given  in  works  on  Plane  Trigonometry. 

24.  Fred. — We  do  not,  at  present,  intend  to  continue  the 
Lessons.  Write  to  Messrs.  Sonnensdiein  and  Co.  for  a  pro- 
spectus of  the  Rev.  E.  Fowle's  Latin  Books.  They  are  excellent. 


Geometry. 

I.  BOLDMERE. — Show  that  three  times  the  sum  of  the  squares 
on  the  sides  of  a  triangle  is  equal  to  four  times  the  sum  of  the 
squares  on  the  lines  drawn  from  the  vertices  to  the  middle  points 
of  the  opposite  sides.    (2fui  Stage  Maihemaiicsy  18S4.) 

Let  ABC  be  a  triangle,  and  let  the  three  straight  lines  AD, 
BE,  CF  be  drawn  to  the  middle  points  of  the  opposite  sides. 

Then,  3(AB» + BC«  +  AC*) = 4( AD» + BE» + CF«). 


Draw  AG  perpendicular  to  BC. 

A 


iVfle/".— AB-=AD»+BD»-2BD.DG,  (IL  13.) 
AC"=AD»-hCD»H-2CD.DG,  (IL  12.) 
.-.  ABVAC«=2AD»+2BD«;  (Ax.  2.) 
2(AB"+AC»)=4AD»+4BD* 
=4AD»+BC-; 
Similarly, 

2(  AB« + BC«) = 4BE« + AC% 
2(AC» + BC)  =:4CF»  -h  AB* ; 
.  •.  4( AB« + BC» + AC») = 4( AD« + BE«  +  CF») + AB« + BC« 

+AC* 
Wherefore  3(AB«  +  BC»  -f- AC«) 

=4(AD'»  +  BE«-hCF«).    (Ax.  3.) 

Q.  E.  D. 
Ni9te. — Messrs.  Longmans  and  Co.,  Paternoster  Row,  E.C., 
publish  an  excellent  work  on  the  subject. 

2.  E.  H.  CouMBE. — ABCD  is  a  given  quadrilateral :  construct 
a  triangle  whose  base  shall  be  in  the  same  straight  line  as  A6, 
vertex  at  a  given  point  P  in  CD,  and  area  equal  to  that  of  the 
given  quadrilateral.    {Todhunter,) 


Join  PA,  PB.    Through  C  draw  CE  parallel  to  PB,  and 
meeting  AB  produced  at  E. 

Through  D  draw  DF  parallel  to  PA,  and  meeting  BA  pro- 
duced at  F. 
Join  PF,  PE. 

Then  PFE  shall  be  the  triangle  required. 
/Vfld/.— aPEB=Z!vPCB,  (L  37,) 
And  aPFA-aPDA;    „ 
.*.   APFE=Qnadrilateral  ABCD. 

Q.  E.  F. 

%*  Many  Queries  are  unavoidably  held  aver. 


^\t  Ifnitrnaixonal  Cotifmnct  tm  (iBburatum* 

The  International  Conference  on  Education,  recently 
held  in  connection  with  the  Health  Exhibition,  was  a 
remarkable  and  notable  gathering,  and  reflects  much 
credit  upon  Lord  Reay,  the  President,  and  his  col- 
leagues, the  members  of  the  Committee.  Never 
before,  perhaps,  was  brought  together  such  an  array 
of  educational  talent,  and  certainly  on  no  previous 
occasion  have  the  various  phases  of  educational 
thought  been  so  clearly,  fully,  and  forcibly  presented 
to  the  public  mind.  Scarcely  a  branch  of  popular  in- 
struction was  left  untouched.  University  training,  the 
education  of  women,  physical  educational,  technical 
education,  art  education,  the  various  branches  of 
elementary  education  down  to  the  Kinder-garten,  free 
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education,  compulsory  education,  school  buildings, 
and  school  hygiene  were  all  freely  and  fully  discussed. 
Papers  on  these  and  other  topics  were  read  by  experts 
most  competent  to  give  reliable  information  thereon, 
and  most  interesting  and  valuable  debates  arose  in 
every  section.  With  the  space  at  our  disposal  it  is 
impossible  to  give  even  an  outline  of  the  proceed- 
ings. All  we  can  do,  therefore,  is  to  present  to  our 
readers  a  few  of  the  prominent  points  discussed,  leaving 
them  to  study  at  leisure  the  full  report  which  will 
shortly  be  issued  by  the  authorities  of  the  exhibition. 
The  Conference  was  fortunate  in  having  for  its 
president  a  man  so  capable  in  every  respect  as  Lord 
Reay.  Of  him  it  may  be  said  even  more  truly  than 
of  Cobden,  that  he  is  an  ^  international '  man ;  and 
this,  combined  with  his  wide  knowledge  and  high  in- 
telligence, pre-eminently  fitted  him  to  preside  over  an 
International  Conference  on  Education.  Though 
known  to  English  public  life  for  a  comparatively  short 
period  of  time,  Lord  Reay  has,  since  his  appearance 
as  President  of  the  Social  Science  Congress  in  1880, 
rapidly  made  his  way  to  the  front  rank  as  an  educa- 
tionalist and  social  reformer.  His  opening  address 
was  in  many  respects  a  remarkable  one.  With  the 
Lord  President  in  the  chair,  and  surrounded  by  a 
galaxy  of  educational  notabilities,  among  whom  were 
3ie  American  Minister,  Mr.  Mundella,  and  the  Chair- 
man of  the  London  School  Board,  he  delivered  an 
inaugural  address  which  was  as  brilliant  as  it  was 
erudite  and  comprehensive.  Taking  his  tone  natur- 
ally from  his  surroundings,  he  indicated  that  a  new 
departure  was  about  to  be  made  in  English  education, 
in  which  the  cultivation  of  the  observing  faculty  would 
have  an  important  place.  Upon  this  point  it  may  be 
well  to  quote  his  lordship's  words : — 

'  Constant  observation  of  the  various  forces  which  are  operat- 
ing is  the  main  element  of  education.  The  development  of  the 
powers  of  observation  to  satisfy  an  ever-expanding  curiosity  is  at 
the  root  of  every  system  of  rational  education.  How  to  observe, 
and  what  to  observe,  in  the  past  and  in  the  present,  is  the  ever- 
recurring  fiinction  of  education  through  life.  Apply  the  test  to 
the  humblest  and  to  the  most  exalted  professions,  you  will  see 
that  the  test  does  not  Deal.  The  agricultural  labourer,  whose 
work  is  of  the  most  interesting  description,  will  be  eflident  or  in- 
efficient, exactly  in  proportion  as  his  faculty  of  observation  has 
been  developea.  Nature  will  teach  him  something  every  day  of 
his  life,  if  he  has  been  taught  how  to  watch  her  workings.  It  is 
the  same  for  the  astronomer;  observation  is  to  him  the  first 
necessity.  In  primary  education,  this  truth  is  more  and  more 
recognised ;  and  drawing,  as  weU  as  elementary  science  and 
manual  work,  are  being  put  in  their  proper  places.  Belgium  is 
moving  vigorously  in  that  direction,  following,  with  reference  to 
manual  work,  Sweden,  where  the  slojdt  or  school  of  domestic 
industry,  may  well  claim  our  attention.  Two  French  Ministers 
of  Education,  M.  Bardoux,  and  the  present  Premier  (M.  Ferry), 
have  given  their  verdict  in  favour  of  the  extreme  importance  of 
drawing.  Sweden  also  contributes  to  gymnastics  that  efficiency 
of  traimng  which — as  we  are  so  near  to  hygienics — I  need  only 
indicate  with  a  word.  The  monopoly  of  the  three  R*s  is  doomed, 
and  the  enthronement  of  the  three  D's— drawing,  drill,  and 
adroitness — approaching.  The  primary  school  must  not  degener- 
ate into  a  mere  workshop.  I  do  not  agree  with  the  Procureur- 
Gen^ral  de  la  Chalotais  when  he  complained  of  the  subversive 
influence  of  the  Jesuits  in  teaching  children  to  read  and  write, 
who  ought  only  to  learn  how  to  handle  a  hammer  or  a  plane. 
In  plea^ng  for  rational  bdng  substituted  for  mechanical  methods, 
I  simply  desire  to  rouse  inquisitive  tendencies,  which,  in  many 
cases,  now  are  deadened  :  to  make  the  primary  school,  not  the 
early  grave  of  individuality,  but  an  attractive  spot  where  the  pro- 
ductive use  of  leisure  as  well  as  of  the  hours  devoted  to  work, 
coupled  with  the  surroundings  of  prints  and  flowers,  shall  give 
pleasure  to  the  boys  and  girls  who  frequent  it.' 

He  agreed  that  through  technical  education  we  must 
recover  the  ground  lost  since  the  Middle  Ages,  when, 


in  Italy  at  least,  an  artizan  was  an  artist  Theremustbe 
a  large  increase  of  schools  with  a  modem  curriculum. 
His  lordship  protested  against  too  much  centralisation 
in  education,  and  viewed  with  some  suspicion  the 
idea  of  a  Minister  of  Education.  He  thinks,  that 
'  if  every  nation  were  to  give  full  play  to  the  variety 
of  talents  which  it  contained,  instead  of  trying  to  press 
their  schools  into  one  mould,  we  should  hear  less 
complaint  of  want  of  originality.'  The  Universities 
were  called  upon  to  take  their  share  in  the  coming 
reforms.  If  they  gave  us  our  lawyers,  our  doctors, 
our  statesmen,  our  clergy,  and  our  literary  men,  why 
should  they  not  give  us  the  best  engineering,  financial, 
agricultural,  and  commercial  skill?  He  urged  that 
the  University  of  London  should  become  a  teaching 
university,  and  that  the  Technical  College  should 
be  affiliated  to  it  We  cannot  better  conclude  our 
notice  of  Lord  Rea/s  address  than  by  giving  the  fol- 
lowing quotation : — 

'  Such  complex  machinery  as  modem  society,  with  its  mani- 
fold wants,  makes  the  organisation  of  education  more  complex 
every  day.  Not  bv  centralisation,  not  by  programmes,  not  by 
circulars,  not  by  examination  papers,  not  even  %  lavish  expendi- 
ture alone  wiU  success  be  attamed.  What  is  wanted  is  that 
public  roirit,  that  strong  conviction  in  every  man,  woman,  and 
child,  that  education  is  a  privilege  ;  that  the  more  education  a 
man  has  the  more  he  is  to  be  respected.  Does  it  exist  ?  Yes, 
you  will  find  among  the  scattered  population  of  the  Highland 

flens  of  Scotland  and  of  Switzerland,  along  the  canals  of  the 
Netherlands,  in  the  forests  of  Gemumy.  It  is  a  precious  heri- 
tage. To  increase  it  is  our  object,  llie  great  Chancellor  of  the 
German  Empire  once  compared  the  struggle  for  gold  between 
the  central  banks  of  Europe  to  a  struggle  among  individuals  for 
a  blanket  of  insufficient  size.  The  same  process  b  at  present 
going  on  in  various  States  of  Europe  with  reference  to  education. 
We  are  all  struggling  for  golden  wisdom,  with  this  great  dif- 
ference, Uiat  the  gold  we  bring  to  the  sur&ce  at  once  becomes 
the  property  of  all.  Hie  discoveries  of  the  biological  marine 
station  at  Naples  can  be  tested  at  St.  Andrews,  and  the  scientific 
work  done  at  Strasbourg  can  be  utilised  in  Edinburgh.  Science 
cannot  render  men  equaL  The  princes  of  science  constitute  a 
separate  order,  and  men  we  enjoy  the  pleasure  of  contemplating 
or  reading  the  works  of  genius,  we  cannot  help  admitting  our 
own  inequality.  A  nation  ceasing  to  reverence  its  great  men  is 
on  the  decline.  Inequality  is  a  law  of  nature ;  but  so  is  libeity, 
and  liberty  is  incompatible  with  equality.  But  if  education 
alone  makes  liberty  possible,  by  learning  its  uses  and  preventing 
its  abuses,  it  also  teaches  us  to  be  generous.  The  best  educated 
man  wiU  also  have  the  widest  sympathies.  The  best  educated 
people  will  also  be  the  people  which  cements  peace  and  good- 
will among  nations.* 

The  international  character  of  the  Conference  will  be 
seen  from  the  list  of  foreign  representatives  who  were 
entertained  at  the  Mansion  House  Banquet  by  the  Lord 
Mayor,  M.P.  The  five  Departments  of  the  French 
Ministry  of  Public  Instruction  were  represented  by  six- 
teen delegates,  and  no  less  than  eleven  upheld  the 
honour  of  Belgium.  Austria  and  Saxe  Weimar  sent 
representatives,  as  did  also  Russia,  Spain,  Denmark, 
Holland,  Switzerland,  The  United  States,  Brazil,  and 
Japan.  The  able  speeches  of  Messieurs  Buls  (Burgo- 
master of  Brussels),  Buisson  (Director  of  Primary 
Instruction  in  France),  Lanholt  (Inspector  of  Secon- 
dary Schools  in  Berne),  and  other  foreign  delates, 
gave  a  completeness  and  breadth  to  the  discussion 
which  was  most  satisfactory. 

After  the  inaugural  address,  the  work  of  the  Con- 
ference was  transacted  in  four  sections.  In  Section 
A,  most  of  the  proceedings  had  reference  to  Element- 
ary Education,  and  during  the  greater  part  of  the  Con- 
ference this  section  attracted  the  largest  attradance. 
Papers  on  the  *  Structure,  Fittings,  and  Equipments 
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of  a  School '  were  read  by  the  Vice-chairman  of  the 
Birmingham  €chool  Board  and  others. 

The  discussions  in  Section  A  on  Tuesday  were  of  a 
highly  interesting  character,  the  subject  being  '  Infant 
School  Education/  Mr.  Fitch  presided,  and  papers 
were  read  by  Miss  Manning  on  '  What  Frobel  did  for 
Young  Children,'  and  by  Fraulein  Heerwart  on  *  The 
Kinder-Garten  in  Relation  to  the  various  Industrial 
Products  of  a  Country.'  A  paper  promised  by  Madame 
Schrader,  of  Berlin,  was  not  forthcoming.  The  advo- 
cates of  the  Kinder-Garten  system  had  quite  a  field- 
day,  the  papers  being  thoughtful  and  judicious.  Mr. 
Fitch  closed  the  discussion  in  a  careful  and  temperate 
speech,  which  was  not  marred  by  the  extreme  and 
fantastic  enthusiasm  of  many  of  those  who  speak  of 
Frobel  and  the  Kinder-Garten  without  any  real  appre- 
ciation of  the  true  spirit  which  animated  him  and  his 
work.  In  the  afternoon  Mr.  Woodall,  M.P.,  presided 
in  this  section,  when  the  following  papers  were  read  : 
'Infant  Schools  under  the  Code  of  1884,'  by  Mr.  A. 
Bourne :  *  The  Apparatus  Needed  for  Play  and  In- 
struction,' by  Miss  Ellis ;  and  '  Infants'  Schools  in 
France,'  by  Madame  Dillon,  Inspectress  of  Infant 
Schools  in  France.  A  demonstration  lesson  was  after- 
wards given  to  a  class  of  infants  by  Fraulein  Heer- 
wart in  room  No.  12.  Here  we  found  the  true 
teacher  shining'  orth  in  every  word  and  action  of  the 
demonstrator,  and  we  came  away  confirmed  in  our 
belief  that  it  is  not  a  '  system '  that  we  require,  but 
Frobels  and  Heerwarts. 

On  Wednesday  this  section  was  presided  over  by 
the  VicerPresident  of  the  Council,  when  a  trenchant 
paper  was  read  by  Mr.  Heller,  of  the  London  School 
Board,  on  the  'Organisation  of  Elementary  Educa- 
tion.' In  this  paper  Mr.  Heller,  while  acknowledging 
the  enormous  advance  made  during  the  past  thirty 
years,  points  out  the  principal  defects  in  the  present 
educational  arrangements  of  the  country,  and  indi- 
cates certain  reforms.  He  stated  that '  the  system  of 
remitting  fees  in  the  Metropolis  was  doing  more  to 
encourage  hypocrisy,  and  to  demoralize  the  working 
classes,  than  any  recognised  system  of  free  schools 
could  possibly  do.'  He  argued  that  the  system  of 
training  teachers  should  be  so  modified  that  teachers 
'should  obtain  their  general  education  in  the  same 
manner,  and  to  the  same  liberal  extent,  as  the  lavryer, 
the  doctor,  and  the  divine,'  and  that  the  Training 
Colleges  should  be  affiliated  to  the  Universities  and 
made  more  strictly  professional  in  their  work  and 
functions.  An  interesting  historical  sketch  of  Primary 
Education,  read  by  the  Rev.  H.  Roe,  calls  for 
no  special  comment.  The  discussion  which  followed 
was  animated  and  instructive.  Mr.  Mundella,  as  be- 
came the  ofidcial  head  of  the  Education  Department, 
took  a  more  roseate  view  of  matters  educational  than 
did  Mr.  Heller,  and  he  demurred  to  the  conclusions 
at  which  the  latter  had  arrived  from  the  Department's 
statistics  on  school  attendance.  The  Vice-President 
then  ventured  into  Utopia,  and  sketched  an  ideal  con- 
dition of  education  in  England.  He  agreed  with  most 
of  the  reforms  sketched  out  by  Mr.  Heller,  but  he 
feared  it  would  be  a  long  time  before  they  could  all  be 
realized. 

During  the  discussions  in  Section  A,  it  was  curious  to 
note  how  nearly  every  speaker  reverted  to  the  question 
of  *  Overpressure  in  Education.'  Mr.  Heller  had 
barely  referred  to  it,  having  apparently  studiously 
avoided  introducing  a   confiising  element  into  the 


question  of  *  Organization.'  Mr.  Sydney  Buxton,  M.P., 
however,  rushed  into  a  controversy  on  overpressure, 
which  had  nothing  to  do  with  the  question  before  the 
Conference,  and  about  which  the  honourable  gentle- 
man did  not  appear  to  be  very  well  informed.  Miss 
Edith  Lupton,  of  Bradford,  followed  the  same  lead, 
and  spoke  in  her  characteristically  fervid  and  fluent 
style,  which  seems  to  have  completely  defeated  the 
frantic  efforts  of  the  reporters  to  keep  pace  with  her 
utterances.  So  keen  was  the  interest  taken  in  this 
discussion,  that  the  Section  resumed  it  in  the  after- 
noon instead  of  devoting  the  time,  as  had  been 
intended,  to  a  half  holiday.  Messrs!  F.  White,  Collins, 
Kennedy  (Glasgow),  and  others  took  part  in  the  pro- 
ceedings, as  did  also  Mons.  Buls,  of  Brussels,  who  read 
a  paper  on  *  Conditions  of  Healthy  Education.'  In 
moving  a  vote  of  thanks  to  Mr.  Mundella,  Mr.  Heller 
caused  some  amusement  by  referring  to  '  the  very 
conservative  tone  of  the  Vice-President's  remarks.' 

In  Section  B  the  subject  of  Technical  Education 
was  dealt  with.  Mr.  Mundella  presided  on  Monday, 
when  Mr.  Philip  Magnus,  one  of  the  Commissioners, 
delivered  an  introductory  address.  Mr.  E.  M.  Dixon, 
of  the  Allan  Glen's  Institute,  Glasgow,  read  a  paper  on 
'  Workshop  Instruction  in  Technical  Schools,'  and  Mr. 
J.  F.  Moss  expatiated  on  *  Technical  Teaching  in  Board 
Schools.'  The  former  paper  described  how  technical 
and  scientific  instruction  were  combined  in  the  Allan 
Glen's  Institution,  and  indicated  some  of  the  results 
of  the  teaching,  which  were  further  illustrated  by  the 
models  made  by  the  scholars  and  shown  in  the  Health 
Exhibition.  Mr.  Moss  described  an  experiment  tried  in 
the  Central  Higher  Board  School,  Sheffield,  and  his 
communication  was  full  of  interesting  and  accurate 
information.  A  paper  on  '  Manual  Training  Schools,' 
by  Professor  Woodward,  of  St  Louis,  was  circulated, 
but  not  read.  A  general  agreement  seemed  to 
exist  that  some  manual  training  was  desirable, 
but  the  speakers  differed  greatly  as  to  how  far  such 
teaching  could  be  introduced  into  the  primary 
school.  The  remarks  of  Mr.  Park  and  of  Mr. 
Woodall  were  eminently  practical,  and  were  in  the 
direction  of  not  too  soon  disturbing  and  specialising 
the  general  education  of  the  scholars.  On  Tuesday 
Pro£  Armstrong  opened  a  discussion  on '  Instruction  in 
Chemistry,'  and  Professor  Garnett  read  a  paper  on 
'  Technical  Education.'  A  very  animated  discussion 
followed,  in  which  the  work  of  the  Science  and  Art 
Department  was  criticised,  and  the  system  of  ^  Pay- 
ment by  Results '  was  condemned.  In  the  afternoon 
Mr.   Harrison,  of  Birmingham,  gave  an  account  of 

*  A  New  Method  for  the  teaching  of  Science  in  Public 
Elementary  Schools.'  The  method  is  a  very  simple 
affair,  and  consists  of  an  itinerant  lecturer  and  a 
locomotive  laboratory.  The  cost  is  shown  to  be  com- 
paratively small,  and  we  have  no  doubt  that  much 
good  scientific  instruction  may  be  thus  provided.  But 
we  agree  with  Professor  Armstrong  that  *  if  science 
is  to  be  taught  at  all,  it  must  be  done  seriously.' 
If  it  is  taught  peripatetically,  the  instruction  can 
never  become  practical  Mr.  H.  A.  Reatchlous,  of 
the  Westminster  Training  College,  read  a  paper  on 

*  Science  Teaching  in  Training  Colleges,'  in  which  he 
defended  those  institutions  from  the  charges  of  in- 
efficiency which  the  Commissioners  had  brought  against 
them.  He  pointed  out  with  perfect  fairness  and  much 
force  :  (i)  That  science  can  only  be  taught  in  training 
colleges  as  one  of  many  equally  important  subjects. 
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(2)  That  sound  elementary  instruction  is  being  given 
in  these  institutions  at  the  present  time.  (3)  That  the 
success  of  the  students  in  chemistry,  and  especially  in 
practical  chemistry,  is  inconsistent  with  the  judgment 
expressed  by  the  Commissioners  on  page  526  of  their 
report.  (4)  That  further  improvement  must  be  sought 
in  giving  the  men  greater  inducements  to  work  practi- 
cally at  the  subject  themselves,  and  study  phenomena 
at  first  hand.  The  discussion  which  followed  did 
not  in  any  degree  shake  the  position  taken  up  by  Mr. 
Reatchlous. 

The  teaching  of  cookery  was  dealt  with  in  the  same 
section  by  Miss  Fanny  Calder,  and  a  very  interesting 
discussion  followed.  On  Wednesday  the  section  was 
devoted  to  art.  Mr.  Sparkes,  of  South  Kensington, 
Mr.  Ablett  (London  School  Board),  and  Mr.  Brophy 
(Finsbury  Technical  College),  read  papers  on  *  The 
Teaching  of  Drawing  and  Colouring  as  a  Preparation 
for  Designing  and  Decorative  Work.'  The  papers 
contained  very  valuable  suggestions,  which  will  bear 
fruit  in  the  future.  Perhaps  no  men  could  have  been 
found  more  competent  to  propound  opinions  on  this 
subject,  which  is  so  closely  connected  with  our  manu- 
facturing interests.  Mons.  Couvrier,  on  behalf  of  M. 
Germain,  read  a  paper  *  On  the  Teaching  of  Domestic 
Economy  and  Needlework,'  in  which,  while  declaring 
that  *  it  is  a  great  mistake  to  turn  primary  schools  into 
technical  schools  for  preparing  children  for  various 
trades,'  he  advocated  distinct  teaching  in  domestic 
economy  and  needlework. 

We  would  willingly  extend  our  notice  to  the  work  of 
the  other  sections,  in  which  the  •  Training  of  Teachers ' 
and  '  University  Education '  were  dealt  with,  and  simi- 
larly, we  should  much  like  to  notice  the  excellent 
paper  by  Mr.  Fitch  on  *The  Examination  and  In- 
spection of  Schools,'  but  the  pressure  upon  our  space 
forbids.  We  may  be  able  to  return  to  the  subject  on 
a  future  occasion,  and  thus  place  before  our  readers  a 
complete  resume  of  the  proceedings  of  this  memorable 
conference.  The  transactions,  when  published,  will 
be  a  source  of  constant  reference,  and  will  furnish  for 
some  time  to  come  a  valuable  amount  of  information 
on  current  educational  topics.  We  trust  the  success 
of  the  conference  may  lead  to  similar  meetings  at  no 
far-distant  date.  The  arrangements  made  by  Mr. 
Cowper,  the  Secretary,  were  excellent 


V^t  ^isriplitu  of  tj^t  Pititr* 

BY  W.    C.   COUPLAND,    M.A.,   B.SC., 

Lecturer  on  Menial  and  Moral  Science  at  Bedford  College^ 

London* 

V, — Imagination. 

Thr  due  control  of  Imagination  is  not  the  least  diffi- 
cult of  educational  problems.  In  no  part  of  the 
mental  economy  is  the  golden  mean  so  important  to 
attain  or  so  easy  to  miss.  For,  on  the  one  hand,  an 
active  imagination  is  the  mainspring  of  spiritual  pro- 
gress, on  the  other  an  unseasonable  and  too  luxurious 
fieuicy  infallibly  relaxes  moral  fibre,  and  dims  the  clear 
eye  of  reason. 

There  is  both  truth  and  error  in  the  vulgar  opinion 
that  Imagination  is  most  brilliant  in  the  infancy  of  the 
individual  and  the  race.  There  is  truth  in  the  state- 
ment in  so  far  as  the  mental  picturing  of  individual 
wholes  precedes  the  power  of  framing  general  concep- 


tions. The  logic,  it  has  been  said,  of  animals  and  of 
young  children  is  that  of  Images  ;  by  which  is  meant 
that  the  earliest  associations  are  formed  between  con- 
crete wholes,  as  given  in  sensuous  experience,  and 
that  these  spontaneous  associations  dominate  the 
spiritual  life,  until  the  individual  has  acquired  the 
power  of  arbitrary  selection  and  rejection  among  the 
constituents  of  consciousness.  Perception,  Imagina- 
tion, Conception,  are  the  three  stages  of  conscious  life. 
The  first  reaches  back  to  the  very  dawn  of  animal  ex- 
istence, the  second  marks  out  the  '  higher '  animal,  the 
third  is  characteristic  of  Man.  Now,  as  the  order  io 
which  faculty  has  been  evolved  is  an  order  determina- 
tive of  its  future  manifestation,  a  scientific  discipline 
should  give  heed  to  the  hints  of  spontaneous  growth, 
and  further  the  unfolding  of  each  power  in  its 
season. 

But  it  will  be  well  at  once  to  rightly  understand  the 
force  of  this  term  *  Imagination,*  for  its  ambiguous  em- 
ployment has  been  the  source  of  much  theoretical,  if 
not  practical,  confusion.  There  are,  indeed,  two 
senses  partially  opposed  to  each  other  in  which  it  is 
employed ;  it  being  equivalent  either  to  the  internal 
re-view  of  a  concrete  whole  after  the  object  has  been 
withdrawn  from  direct  perception,  or  to  the  rearrange- 
ment of  the  elements  of  former  experiences,  with  a 
view  to  the  satisfaction  of  some  particular  emotion. 
Now  it  is  when  employed  in  the  former  sense  that  the 
assertion  is  correct  that  primitive  peoples  are  highly 
imaginative,  more  imaginative  even  than  the  civilised 
moderns.  And  naturally  so,  for  not  having  acquired 
the  art  of  condensing  a  vast  host  of  particulars  into  the 
unity  of  a  general  idea — an  art  requiring  the  aid  of 
conventional  symbols,  as  words  or  written  signs — the 
retention  of  serviceable  knowledge  necessitated  in  early 
times  the  constant  inner  visualizing  of  the  past,  and  a 
pictorial  memory  was  essential  even  to  self-preservation. 
The  same  rule  of  procediure  obtains  in  the  develop- 
ment of  the  young  child.  The  will  being  yet  non- 
existent or  embryonic,  the  child  can  think  only  by 
media  which  require  no  effort  for  their  production,  and 
which  are  little  else  than  the  pale  traces  of  its  fuller 
life.  Accordingly  it  is  all-essential  that  the  thought- 
images  should  be  faithful^  that  is,  that  they  should 
truly  represent  what  erewhile  was  direct,  sensuous 
presentation.  With  many  this  power  will  need  no 
assistance ;  the  actual  scenes  will  be  so  sharply  photo- 
graphed, as  it  were,  upon  the  sensitive  plate  of  the 
brain,  that  a  very  weak  illumination  of  the  interior 
light  will  enable  the  idea  to  be  realized  in  almost  its 
original  brilliancy.  In  other  cases,  however,  the 
faculty  will  have  to  be  assisted ;  when  either  the  re- 
presentative power  itself  is  fundamentally  weak,  or  the 
internal  stimuli  to  its  exercise  are  few  and  of  low 
intensity. 

Now,  when  it  is  said  that  early  nations  are  most 
imaginative,  that  the  present  age  is  un-ideal,  that  the 
fancy  of  children  is  superior  to  that  of  adults,  the  as- 
sertion can  only  be  allowed  to  pass  if  held  to  mean, 
that  the  reproductive  or  pictorial  imagination  occupies 
a  larger  relative  space  in  the  life  of  certain  periods  than 
other  modes  of  mental  activity,  and  that  as  time  goes 
on  the  *  Logic  of  Signs '  comes  to  supersede  the  Logic 
of  Sensuous  Images.  But  it  would  be  erroneous  to 
use  this  language  of  that  other  species  of  Imagination, 
where  the  activity  of  the  mind  is  occupied  in  framing 
conceptions  which  are  not  abstracted  from  the  super- 
ficial aspects  of  the  real  world     In  this  sense  savage 
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races  and  youthful  minds  must,  on  the  contrary,  be 
pronounced  highly  unimaginative,  for  the  want  of  this 
power  is  probably  the  main  reason  why  the  life  of 
primitive  generations  revolves  in  so  monotonous  a 
round,  and  why  the  old  head  is  not  found  on  the  young 
shoulders.  For  it  is  implied  in  this  other  and  higher 
sense  of  imagination  that  the  mind  at  a  certain  stage 
has  a  power  not  only  of  re-casting  objects  and  scenes 
once  beheld,  but  of  penetrating  beneath  the  surface 
of  things,  and  of  putting  itself  in  the  position  of  people 
whose  modes  of  consciousness  it  has  no  means  of 
directly  gauging,  which  again  requires  a  very  large  ex- 
perience and  a  great  diversity  of  social  life. 

We  must,  then,  clearly  distinguish  these  two  varieties 
of  the  imaginative  faculty,  or  we  shall  be  led  astray 
in  our  disciplinary  methods,  and  endeavour  to  pro- 
duce results  which  by  the  nature  of  the  case  are  un- 
attainable. 

Having  uttered  this  preliminary  word  of  warning, 
however,  I  am  by  no  means  disposed  to  lay  an  ex- 
treme stress  upon  the  distinction  just  drawn.    The 
reminiscent  and  the  re-constructive  imagination  are  after 
all  not  easily  divisible,  and  in  the  actual  operations  of 
consciousness  it  is  the  rule  rather  than  the  exception 
to  find  them  in  combination.     Thus  the  shaping  hand 
of  Art  interferes  with  the  simple  flow  of  spontaneous 
association,  and  a  certain  transposition  of  the  details 
may  falsify  what  seems  the  simple  revival  of  the  by- 
gone.    We  see  the  germs  of  a  tendency  to  transcend 
the  actual  in  the  spontaneous  manifestation  of  the 
*  play-instinct.*     Here  the  incidents  which  have  ex- 
cited wonder  or  admiration,  but  which,  perhaps,  have 
been  no  part  of  the  child's  own  active  life,  are  on  the 
first  opportunity  enacted  in  the  play-theatre,  and  that 
selectiveness  which  is  characteristic  of  Art  in  all  its 
forms  is  exhibited  in  the  pigmy  mimicry  and  dramati- 
zation ef  the  infant's  aesthetic  world.     An  equally  good 
example  would  be  the  strong  tendency  to  *  day-dream- 
ing '  exhibited  by  many  youthful  minds,  where,  out  of 
a  very  small  stock  of  actual  experiences,  the  mind 
goes  on  to  ^construct  pictures  and  work  up  scenes 
more  gorgeous  than  anything  it  is  ever  likely  to  behold 
with  the  bodily  eyes. 

Now  what  must  be  said  with  regard  to  this  splendid 
power  in  an  educational  point  of  view  is  this,  that  both 
fomis  of  imagination,  the  reproductive  and  productive, 
are  to  be  cultivated  to  the  highest  pitch,  but  to  be 
|cept  to  their  places,  and  held  to  do  work  which  is  pro- 
fitable to  the  life  of  the  human  being  as  a  whole.  As 
the  variety  of  actual  experience  open  to  the  most 
favoured  human  being  is  after  all  insignificant  com- 
pared with  possible  experience,  a  power  of  rapidly 
utilizing  the  few  forms  of  actual  experience  vouchsafed 
it,  to  construct  a  world  beyond  the  reach  of  personal 
perception,  is  the  prime  condition  of  intellectual 
growth-  And  the  forms  of  existence  being  so  varied, 
it  is  extremely  improbable  that  a  power  of  imagination 
in  all  directions  will  be  possessed  by  any  mind.  There 
will  always  be  some  direction  in  which  the  ability  to 
call  up  mental  pictures  will  be  weak.  There  is  a 
spontaneous  constructive  power  in  all,  which  should 
be  detected  by  the  educator,  desirous  of  estimating  the 
bent  of  character  with  a  view  to  proportioning  discip- 
line to  power.  Imagination  as  concrete  memory  runs 
in  channels  pleasing  to  the  individual,  and  to  see  the 
drift  of  the  current  we  must  watch  its  subtle  windings 
in  recreative  moods,  when  the  mind  is  abandoned  to 
itself,   and   no  constraint  is  imposed  from  without. 


What  dreams  are  to  the  individual  desirous  of  self- 
knowledge  are  the  trivial  games  and  sports  of  fancy  to 
the  philosophic  educator  and  the  possible  successes 
and  perils  of  the  future  may  be  read  by  a  discerning 
eye  in  both. 

There  may  be  said  here  what  admits  of  application 
to  the  whole  range  of  mental  culture,  that  not  repres- 
sion but  direction  is  the  rdie  of  the  scientific  educa- 
tionist The  Imagination  cannot  be  too  active,  if  only 
it  be  an  imagination  which  furthers  the  real  work  of 
life.  The  misfortune,  however,  is  that  many  of  tis 
manifestations  are  hostile  to  the  welfare  of  the  indivi- 
dual and  of  society.  There  is  no  harm,  nay,  there 
may  be  much  good  in  stimulating  the  imagination  of 
very  young  minds  by  stories  of  impossible  triumphs 
over  physical  obstacles  and  of  feats  of  unlimited  per- 
sonal prowess.  Human  nature  speedily  gravitates  to 
a  low  estimate  of  its  capacity,  and  needs  to  be  roused 
by  ideals  of  excellency  rising  above  the  actual  environ- 
ment. Fiction,  if  merely  transcending  not  distorting 
the  actual,  whilst  with  some  a  spontaneously  sought 
indulgence  is  for  others  a  needed  incentive.  The 
fairy-tale  and  the  romance  are  aids  to  culture  which 
only  a  narrow-souled  disciplinarian,  confounding 
matter-of-fact  truth  with  truth  of  life,  will  despise 
Now  Nature  bends  to  the  touch  of  mind,  and  man  is 
bidden  to  have  courage  in  presence  of  the  dark  fate 
which  seems  at  the  first  blush  utterly  to  enfold  him ; 
now  the  fairest  hopes  and  most  cherished  desires  of 
the  heart  attain  a  fruition  which,  if  illusory,  counts  for 
much  as  a  spur  to  strenuous  exertion. 

But  the  mind  having  had  its  dream  of  beauty,  the 
careful  trainer  will  see  to  it  that  the  dream  does  not 
outlast  the  hour  of  repose,  and  will  supply  more  prac- 
tical material  for  the  plastic  energy  of  the  working- 
day.  The  difference  between  the  Imagination  which 
enervates  and  unstrings  the  powers^  and  the  Imagina- 
tion that  gives  breadth  and  grasp  of  truth,  lies  in  this, 
that  the  former  is  a  mere  revelling  in  the  pleasing 
aspects  of  things  superficial  in  obedience  to  the  asso- 
ciative impulse  alone,  the  latter  is  a  synthesis  bom  of 
deep-seated  emotion,  following  on  a  genuine  analysis. 
In  the  one  case  we  are  at  the  mercy  of  our  fortuitous 
associations,  the  combinations  are  like  dissolving  views, 
gladdening  for  the  moment,  but  becoming  no  part  of 
our  spiritual  fabric;  in  the  other  they  are  extensions 
of  common  life,  which  we  ourselves  have  helped  to 
fashion.  It  is  immaterial  to  what  department  of 
mental  activity  we  turn,  what  the  nature  of  the  con- 
structions may  be,  if  they  are  to  enrich  us  and  to 
add  to  our  power  they  must  be  the  result  of  an 
ciciive  synthesis,  they  must  be  truly  original  in  the 
sense  of  being  the  outcome  of  a  vital  will.  This  holds 
true  even  of  Art  strictly  so  called.  No  work  of  Art 
has  ever  powerfully  affected  mankind  where  hard 
labour  has  not  been  spent  in  mastering  the  elements 
which  enter  into  the  composition,  where  there  has  not 
been  a  synthesis,  the  secret  springs  of  which  perhaps 
are  hidden,  but  which  has  its  source  in  the  core  of  the 
artist's  own  souL  Where  there  is  not  this  personal 
activity  the  production  may  be  rich  in  conceits  of 
fancy,  but  will  leave  the  spectator  unmoved.  But  the 
world  of  Imagination  must  of  course  not  be  limited  to 
the  artistic  sphere  ;  its  exercise  is  just  as  much  re- 
quired, and  just  as  evident,  in  the  region  of  practice 
or  in  the  realm  of  pure  theory.  A  high  constructive 
imagination,  the  power,  that  is,  of  rising  out  of  the 
rut  of  routine,  of  bringing  experience  to  bear  upon 
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novel  situations,  of  devising  new  methods  to  cope  with 
emergencies,  is  a  faculty  which  has  no  slight  scope  for 
its  exercise  in  every-day  affairs;  and  the  scientific 
imagination  may  claim  at  least  equality  with  that  which 
forms  the  glory  of  the  poet.  Few  ideas,  indeed,  are 
more  mistsien,  and  may  prove  more  mischievous,  than 
the  notion  that  Imagination  is  either  a  useless  or  a 
frivolous  exercise  of  mind.  Not  useless,  for  it  is  the 
lack  of  it  that  condemns  a  mind  or  a  nation  to  spiri- 
tual and  material  stagnation;  frivolous  only  when 
divested  of  a  high  purpose. 

{To  be  continued^ 


By  Edward  Aveling,  D.Sc  London. 

[This  series  of  articles,  whilst  dealing  with  the  subjects  required 
by  the  University  of  London  for  the  MatricuUtion  Examination 
and  with  those  required  at  the  Elementary  Stage  of  the  Inorganic 
Chemistry  (Branch  X.)  Science  and  Art  Department,  is  intended 
as  a  practical  guide  to  the  philosophical  and  systematic  study 
of  the  non-metallics.] 

Examples  on  the  Formation  of  Hydrogen  from 
Water  and  Potassium  or  Sodium  {Jor  Solution), 

(21)  Required  7  grams  hydrogen.  What  weights  of  water  and 
sodium  must  be  taken? 126  and  i6i  grams. 

(22)  What  weight  of  water  will  2  grams  of  potassium  decom- 
pose?  .H  grams. 

(23)  9'2  grams  sodium  are  thrown  on  water.  What  weight  of 
hydrogen  is  evolved? .|  gram. 

(24)  What  weight  of  caustic  potash  can  be  formed  from  i 
litre,  8  hectolitres  of  water  ? 

3  kilog.  7  hectog.  3  decag.  %\  grams. 

Exercises  {Solved). 

(32)  5*6  litres  hydrogen  are  required.    What  volume  of  water 

and  what  weight  of  sodium  are  needed? 

22*4  litres  H.  require  36  grams  =  36  cc.  K2O  +  46  grams  Na. 

I  reauires    3^  _    3^  46 

*  »»       requires  „    —      -    „     ,,     ,,     ,, 

22-4  22*4  22*4 


s-6 


f> 


require  -^  36x5-6  46x5-6 

22*4  22*4 


9  grams  water,  11^  grams  sodium. 

iZZ)  7*8  grams  potassium  are  given  you.     What  volume  of 
hydrogen  can  be  obtained  by  the  action  of  these  upon  water  ? 
With  78  grams  K.  22-4  litres  H.  can  be  obtained. 

22  "5 


„      I  gram    „ 


7^ 


„  7-8  grams,,    ?^^^. 

7S 


i» 


f( 


i> 


}f 


2-24,  litres. 


Examples  {for  Solution). 

(25)  800  cc.  hydrogen  are  required.     What  weight  of  sodium 
must  be  taken? ii\  grams. 

f  (26)  From  i  litre  of  water  what  volume  of  hydrogen  can  be 
obtained  ? 311^  litres. 

From  the  experiments  of  water  and  sodium  or  potassium 
another  general  truth  may  be  learned.  By  reference  to 
page  260,  the  student  will  see  that  whilst  the  water  before 
the  metal  was  thrown  upon  it  did  not  affect  either  the  red 
litmus  paper,  the  blue  htmus  paper,  or  the  yellow  turme- 
ric, after  the  experiment  the  blue  litmus  paper  was  still 
unaffected,  the  red  was  turned  blue,  and  the  yellow  tur- 
meric paper  brown.  These  changes  are  due  to  the 
action  on  the  vegetable  colours  of  the  potassium  hydrate 
or  sodium  hydr  ate  formed  in  the  reaction.  Each  of  these 
^ompounds  has  the  power  of  turning    red  litmus  paper 


bhie,  and  yellow  turmeric  paper  brown.  Bodies  possess- 
ing this  power  are  called  alkalies.  Their  solutions  are 
spongy  to  the  touch.  This  can  be  rectified  by  feeling  the 
water  in  the  trough,  after  the  potassium  or  sodium  has 
been  thrown  into  the  water. 

If  three  similar  pieces  of  paper  are  placed  in  sulphuric 
acid  the  blue  litmus  paper  is  turned  red,  and  the  others  are 
not  affected.  Bodies  possessing  this  power  are  called 
acids.    Their  solutions  are  sharp  to  the  taste. 

If  a  solution  of  caustic  soda  or  potash  and  the  sul- 
phuric acid  are  mixed  together  carefully  with  frequent 
testing  by  litmus  papers,  it  is  found  that  they  neutralise 
the  action  one  of  the  odier,  and  that  at  last  a  solution  is 
formed  that  is  neither  alkaline  nor  acid.  That  solution 
contains  a  salt,  sodium  or  potassiimi  sulphate. 

2    NaHO      +        H'SCH 
2(23  +  1  +  16)  +  2x1  +  32+4x16 


V. 


80 


98 

Na»SO*  +      2HjO 

=  2  X 23  +  32  + 16x4  +  2  (2x1  +  16) 


142  36 

2KHO      +     H»SO*     =       K'^SO*      +   2H'0 
2(39  +  1  +  16)  +  (2  +  32+64)  =     78  +  32+64    +2(2+16} 


v^ 


112 


98 


174 


36 


Third  Prepajution.    From  Water  by  Elec- 
tricity. 

(i)  Laboratory  Method. — Place  in  a  pneumatic  trough  a 
quantity  of  water ;  and  add  a  few  drops  of  sulphuric  acid  to 
the  water.  Arrange  two  gas-jars  inverted  and  filled  with 
the  acidulated  water  upon  two  beehives.  Attach  to  the 
two  end  plates  of  a  Grove's  battery  two  copper  wires.  To 
the  wire  attached  to  the  platinum  plate  of  die  battery  affix, 
at  its  free  end,  a  piece  of  platinimi  foiL  The  reason  for 
doing  this  is  that  the  gas,  oxygen,  that  will  be  given  off  at 
this  wire  will  combine  with  the  copper  wire,  and  not  be 
liberated.  Place  the  free  ends  of  the  two  wires  in  the 
acidulated  water,  and  slip  them  through  the  side  apertures 
under  the  beehives  upon  which  the  inverted  gas-jars  are 
standing.  Bubbles  of  gas  are  slowly  disengaged  at  each 
wire-end.  The  water  is  decomposed ;  the  gas  which  comes 
off  at  the  end  of  the  wire  connected  with  &e  zinc  plate  of 
the  battery  is  hydrogen. 

This  experiment  introduces  us  to  the  electrical  relation- 
ships of  chemical  compounds  in  general,  and  of  water  in 
particular.  Every  chemical  compound  is  made  up  of  two 
groups,  sometimes  consisting  of  ^ne  element,  sometimes 
of  more  than  one.  Of  these  two  groups  one  is  electrically 
positive,  the  other  electrically  negative.  In  the  case  of 
water  the  hydrogen  is  positive,  the  oxygen  negative.  By 
a  well-known  law  of  electricity,  bodies  electrified  in 
opposite  ways  attract ;  bodies  similarly  electrified  re^ 
one  the  other.  The  free  end  of  the  wire  connected  with 
the  zinc  plate  is  electrically  negative,  and  therefore  at  it 
the  positive  hydrogen  comes  off.  The  firee  end  of  the  wire 
connected  with  the  platinum  plate  is  electrically  positive, 
and  therefore  at  it  the  negative  oxygen  comes  ofL 

As  in  water  there  are,  as  the  s>inbols  of  that  compound 
remind  us,  two  parts  by  volume  of  hydrogen  to  one  of 
oxygen,  the  jar  above  the  negative  wire-end  or  pole  ought 
to  fUl  twice  as  rapidly  as  that  over  the  positive  pole.  But 
this  is  not  what  occurs.  For  oxygen  gas  is  much  more 
soluble  in  water  than  in  hydrogen,  and  a  great  deal  of  the 
oxygen  that  comes  off  is  dissolved  by  the  water  and  does 
not  rise  into  the  jar. 

(2)  Symbols.'-2{li'0)  =  2n^-\'0\ 

(3)  Weight-numbers  and  volumes. ^jfi^\    -f     32. 

4  vols.    2  vols. 

That  is,  36  parts  b^  weight  of  water  under  electroloyis 
(electrical  decomposition)  yield  4  parts  by  wei^t  or  X 
parts  by  volume  of  hydrogen,  and  32  parts  by  weight  or 
2  by  volume  of  oxygen. 
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This  is  the  analytical  method  of  determining  the  com- 
poadon  of  water  :  «va  (ana)  =  up  ;  Xuw  (luo)  =  I  free. 
Analysis  is  the  breaking  up  of  a  compound  body  into 
simpler  bodies. 

Exercises  on  the  Electrologis  of  Water 

{Solved). 

NJB, — Weight  and  volume  questions  will  not  be  com" 

h'ned, 

(34)  What  weights  of  hydroj^en  and  of  oxygen  respectively  will 
be  evolved  io  the  electrohtic  decomposition  of  4  cc.  of 
water  ? 

I  oc.  H'O  weighs  i  gram. 
4  »      >»    weigh  4  grams. 
36  grams  H*0  yield     4  grams  H»  32  grams  O. 
I  gram     „    yields  A     ft      ..  H      >.     >• 

4grams    „    yield  4^  ,.      ,,31^ 

30  36 

l^gam  hydrogen,  3I  grams  oxygen. 

(35)  Required  10  cc.  hydrogen.  What  weight  of  water  most 
betaken? 

ir*2  litres  hydrogen  =  iiaoo  cc. 
4x11*2    „  „      =44800  cc. 

44S00  cc    „  „       =  yielded  by  36  grams  H*0 

ICC  36 


10  cc.     „ 


ft       f> 


44800 
36  X  10 


II       If 


19  If 


44800 
nVir  gnm. 

(35^)  I  hectogram,  6  decagrams  oxygen  are  evolved  by  the 
electrolitic  decomposition  of  water.  Fmd  the  volume  of  hydro- 
gen given  off,  and  the  weight  of  water  decomposed. 

I  hectogram,  6  decagrams  =  160  grams. 

32  grams  O  are  given  off  when  4  x  1 1  *2  litres  H  are  evolved  from 

36  grams  WO. 

I  gram  O  is  given  off  when  ^^  ^'  ^  litres  H  are  evolved  from 

32 
H  grams  H^. 

x6o  grams  O  are  given  off  when  4X"'axifo  n^^^^    H    are 

32 
evolved  from  36x_i6o ^^^  ^^ 

224  litres  hydrogen,  180  grams  water. 
(To  be  continued^ 

<y 


^Publications  Setebietoet. 

Natural  History  Readers  ioi  Standards  IV.  and 
V.  By  the  Rev.  J.  G.  Wood.  London :  William 
Isbister,  Limited* 

In  the  case  of  an  author  who  has  devoted  his  life  to  the 
study  of  his  subject,  and  has  written  over  a  dozen  suc- 
cessfrd  and  valuable  books  upon  it,  a  reviewer  can  have 
but  little  to  say  in  criticism  of  a  new  work,  considered 
either  as  science  or  literature.  To  remark  that  Mr.  Wood 
understands  natural  history,  and  can  write  about  it  in  a 
bright,  brisk  frtshion,  with  lus  topic  weU  in  hand,  and  all 
its  details  duly  marshalled,  is  only  to  say  what  'goes 
without  saying.'  Our  criticisms  upon  these  Readers  must 
be  confined  to  their  suitability  as  school  books  for  the 
standards  for  which  they  are  designed. 

From  this  point  of  view,  both  volumes,  but  espedally 
the  one  for  Standard  IV.,  are  open  to  two  observations. 
The  first  is  that  the  vocabulary  is  too  easy  for  the 
standard ;  the  second  that  the  matter  is  too  full  of  de- 
tail The  first  point  will  be  less  an  objection  with  teachers 
than  widi  Her  Majesty's  inspectors ;  and  our  attention 
was,  in  fact,  drawn  to  the  matter  by  the  knowledge  that 
a  London  inspector  had  taken  exception  to  the  use  of 
Mr.  Wood's  earlier  standards  on  mis  ground.  The 
second  is  the  more  in^portant  point  for  the  teacher.    It 


makes  the  book  a  difficult  one  indeed,  if  all  the  vast 
variety  of  detail  that  is  given  here  is  to  be  even  approxi- 
mately memorised  by  the  children. 

This,  of  course,  does  not  apply  if  the  work  is  used 
merely  as  an  extra  reader,  but  oiuy  if  it  be  taken  as  the 
base  of  a  class-subject  examination.  In  the  latter  case^ 
however,  the  work  of  teaching  the  innumerable  small 
details  of  difference  between  animals  that  are  given  here 
at  such  full  length,  and  yet  in  such  concise  phrase,  will 
be  tremendous.  In  fact,  it  will  be  an  impracticable  task ; 
and  as  the  '  animal  life '  topic  is  only  one  branch  of  the 
dementary  science  subject,  the  impossibility  of  reaUy 
utilising  Mr.  Wood's  book  in  teaching  it  is  increased. 

We  will  illustrate  our  meaning  by  taking  one  group  of 
animals  at  random.  Here,  for  instance,  is  the  section  of 
the  Standard  IV.  volume  on  '  Ruminants.'  It  occupies 
(excluding  pictures)  about  thirty-two  pages,  and  in  that 
space  we  find  condensed  the  anatomy  of  the  stonutch  of 
ruminating  animals,  and  brief  descriptions  of  the  detailed 
points  of  difference  between  all  the  following  beasts  of 
the  group :  Buffalo,  Cape  buffalo,  gaur,  bison,  musk  ox, 
gazelle,  ariel  gazelle,  springbok,  gemsbok,  chamois,  gnu, 
koodoo,  eland,  nylghau,  deer,  elk,  reindeer,  cariboo, 
wapiti,  carcajou,  musk  deer,  dromedary,  Bactrian  camel, 
and  llama.  We  speak  with  diffidence  of  the  work  of  a 
veteran  like  Mr.  Wood,  but  we  cannot  but  think  that  the 
practical  teacher  will  be  appalled  at  the  idea  of  teaching  so 
much  detail  as  a  portion  only  of  a  class-subject.  The 
names  we  have  cited  are  simply  those  of  the  animals 
dealt  with  in  forty  pages  (inouding  illustrations)  of  a 
fourth-standard  reader  of  275  pages  ;  so  that,  of  course, 
there  are  about  five  times  as  many  beasts  mentioned  in 
the  whole  book.  We  do  not  think  that  many  teachers 
will  care  to  undertake  to  drum  even  all  these  unfamiliar 
names  into  the  heads  of  Fourth  Standard  boys;  still 
less  will  they  care  to  try  to  add  to  all  the  rest  of  the 
Imowledge  which  they  are  ei^iected,  in  the  brief  space  of 
some  ten  months,  to  pack  into  the  poor  little  ten  and 
eleven-year-old  crania,  the  particulars  of  how  a  springbok 
differs  from  a  gemsbok,  or  now  they  may  know  a  koodoo 
from  a  carcajou.  We  would  venture  to  suggest  to  Mr. 
Wood  that  m  his  next  volume  he  should  not  thus  enter 
into  the  details  of  species.  It  seems  easy  enough  to  him 
because  he  is  so  thoroughly  familiar  with  his  topic  ;  and 
he  naturally  desires  to  make  his  work  complete.  But  for 
children,  such  completeness  is  not  necessary,  but  is,  on 
the  contrary,  a  stumblingblock  in  the  way  of  their  acquiring 
broad,  general  ideas.  This,  surely,  is  what  it  is  designea 
by  the  framers  of  the  Code  that  the  elementaiy  scholar 
should  acquire — ^that  he  should  learn  the  principles  of  the 
scheme  of  animated  nature,  but  not  that  he  sncold  be- 
come an  adept  in  universal  natural  history.  What,  in  our 
judgment,  then,  should  be  done  in  a  natural  history 
reader  is  to  state  at  length  the  distinguishing  character- 
istics of  a  group  of  animals,  and  to  give  full  and  interest- 
ing facts  about  their  habits  and  modes  of  life  as  a  whole, 
but  not  to  dwell  on  the  immense  variety  of  points  of 
difference  between  the  individuals  composing  tine  group. 

We  may  now  add  that  the  books  are  so  interestingly 
and  easily  written  that  we  feel  sure  that  children  will 
readily  read  them  through.  Indeed,  the  volumes  might 
be  usefully  added  to  sdl  school  libraries,  or  given  as 
prizes.  The  illustrations  are  numerous,  and,  on  the  whole, 
excellent. 

The  earlier  volumes  having  treated  of  the  animals 
feunUiar  to  English  children^  Standard  IV.  goes  through 
the  less  common  mammalia,  while  Standard  V.  is  de- 
voted to  birds,  reptiles,  and  fishes.  Invertebrates  are 
left  for  Standard  VI.,  which  is  still  in  preparation. 

Animal  Physiology.    By  Vincent  T.    Murchd. 
London :  Blackie  and  Son. 

This  is  not  a  perfectly  new  book,  but  consists  of  the 
three  parts,  hitherto  published  separately,  of  *  Blackie's 
Physimogy,'  bound  in  one  volume.  We  do  not  know  if 
any  slight  alterations  may  have  been  made  ;  but  readers 
who  l^ve  seen  the  three   parts  of  the  Physiology   in 
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question  may  know  that  they  have  practically  seen  this 
volume. 

Its  special  feature  is  that  the  plates  have  the  names  of 
the  parts  printed  upon  them,  in  red  ink,  instead  of  these 
being  indicated  by  the  customary  method  of  reference- 
letters  and  text  bcnieath  the  figure.  This  a  good  plan  in 
some  cases ;  in  the  figures  of  sections  of  the  heart,  for 
instance,  it  is  effective.  In  other  plates,  however,  the 
result  is  bad  ;  the  words  are  so  printed  as  to  completely 
mi^ead  the  young  student  In  the  figure  showing 
section  of  the  nose,  mouth,  and  pharynx  (fig.  lo)  the 
l^end '  Salivary  glands '  is  loudly  printed  in  red  along 
the  under  surface  of  the  tongue  (on  the  genio-hyo-glossus 
muscle),  while  as  a  matter  of  fact  not  a  gland  is  to  be  seen, 
the  whole  of  these  bodies  having  been  dissected  away 
before  the  drawing  was  made,  llie  fi^re  has  been,  of 
course,  copied  with  very  slight  alterations  from  a  Isirge 
anatomical  work  ;  but  the  author  ofthis  little  book  has  tried 
to  independentiy  increase  the  number  of  the  references  to 
the  drawing  with  tiiese  fatal  results.  The  anatomical 
students  for  whom  the  picture  was  originally  drawn  would, 
of  course,  have  learned  all  about  the  genio-hyo-glossus 
muscle  long  before  they  reached  the  detailed  study  of  the 
buccal  cavity,  and  would  know  that  this  muscle  had 
notiiing  to  do  with  salivary  glands.  It  is,  perhaps,  not 
wond^Eiil  that  the  head-master  of  Boundary  Lane  School 
should  not  recognise  the  muscle  in  question,  but  if 
Messrs.  Blackie  wanted  to  originate  a  new  idea  in  the 
plates  to  Mr.  Murchd's  book,  they  should  have  called  in 
the  supervision  of  a  skilled  anatomist,  even  if  it  were  but 
a  student  of  a  hospital  just  through  his  '  first  college.' 
We  are  not  hypercritical  in  these  remarks.  The  figure 
with  its  loud  lettering  will  entirely  mislead  the  pupiL 
It  is  in  no  way  advisable  to  teach  profound  anatomy  in 
our  schools,  but  what  we  do  teach  should  certainly  be 
accurate,  as  far  as  it  goes.  Now,  we  do  not  know  if  Mr. 
Murch^  mistook  the  section  through  an  incisor  tooth  for  a 
salivary  gland,  but  it  is  most  likely  that  the  young 
readers  of  his  book  will  do  so  ;  and  if  they  do  not,  they 
must  suppose  the  muscles  of  tiie  tongue  to  be  salivary 
glands.  These  are  the  only  alternatives  that  the  picture 
offers  a  poor  child ;  these  are  his  Scylla  and  Charybdis  on 
one  of  which  he  must  make  shipwreck. 

Nor  is  this  by  any  means  a  solitary  instance  of  the 
mistake  that  the  printing  the  names  on  the  parts  often 
turns  out  to  be.  In  anatomical  plates,  the  parts  which 
are  referred  to  are  often  a  great  deal  smaller  than  their 
names.  When  the  long  name  is  printed  above  the  small 
part,  on  the  picture,  instead  of  a  line  and  a  letter  of 
reference  to  the  explanatory  text  below  the  cut  being 
used,  the  consequence  is  necessarily  that  the  name 
spreads  far  beyond  the  part,  and  so  the  picture  misleads 
the  bewildered  littie  learner,  instead,  of  aiding  his  com- 
prehension. Thus,  we  find  the  long  name  '  tendon  of 
Achilles/  which  appertains  to  a  tendon  only  six  inches  in 
length,  printed  (fig.  8)  so  that  it  covers  the  entire  muscle 
of  the  calf,  right  up  to  the  knee  joint.  What  conclusion 
can  a  child  or  a  novice  draw  but  that  the  gastrocnemius 
muscle  is  in  fact  the  tendon  of  Achilles  ?  In  some  of  the 
woodcuts,  again,  the  red  printing,  is  far  from  legible ; 
we  may  specially  note  figs.  6  and  14  in  our  copy  as 
open  to  this  objection.  On  the  whole,  then,  we  cannot 
advise  other  publishers  to  follow  Messrs.  Blackie's  lead 
in  this  new  departure ;  and  the  more  so  because  we 
notice  that,  probably  in  consequence  of  the  extra  expense 
of  the  red  printing,  the  number  of  engravings  here  is 
fewer  than  is  usual  in  similar  works ;  and  children  learn 
so  readily  through  the  eye  that  this  is  a  point  of  some 
importance. 

We  h:<ve  devoted  so  much  attention  to  the  woodcuts 
because  they  are  the  special  and  new  feature  of  the  work, 
and  had  they  been  really  as  serviceable  as  tiiey  at  first 
sight  appeared,  would  have  placed  the  book  in  a  high 
position  amongst  its  class.  We  may  speak  briefly  of  Mr. 
Murch^s  letterpress. 

This  is  £adrly  wdl  done,  from  the  literary  point  of  view ; 
the  sentences  are  short,  and  the  words  plain  and  well- 
chosen.    The  effort  to  write  lightly  and  graphically,  not 


infrequentiy  leads  to  the  employment  of  phrases  more  pic- 
turesque than  correct ;  such,  for  example,  as  this — '  Some 

of  the  nerves  pass  into  the  organs  of  tiie  body 

There  they  act  as  masters,  foremen,  or  gangers,  and  set 
that  tlie  work  of  each  organ  is  properly  carried  on.  They 
give  their  orders  and  the  organs  merely  do  as  they  are 
told*  It  may  be  more  amusing  to  a  child  to  read  such 
a  statement  than  to  receive  a  scientific  eirolanation  of 
how  involuntary  muscular  action  is  controlled  by  the 
nervous  system ;  but  the  object  of  teaching  physiology 
is  to  give  the  benefits  of  scientific  training  to  the  mind, 
and  not  to  amuse.  The  positive  errors  are  not  numerous, 
but  still  there  are  several  of  these.  They  occur,  as  might 
be  expected,  in  the  more  abstruse  sections  of  the  subject. 
The  statement  about  the  accommodation  of  the  eye  must 
sufiice  for  an  example.  '  The  crystalline  lens  is,  as  you 
know,  very  elastic,  and  is  held  in  its  place  by  the 
suspensory  ligaments.  When  we  wish  to  look  at  an 
object  a  long  way  off,  these  ligaments  are  drawn  very 
tight  by  some  muscles,  to  which  they  are  attached.  If 
we  next  turn  our  attention  to  objects  close  at  hand,  the 
ligaments  are  allowed  to  relax,  and  the  crystalline  lens 
returns  to  its  rounded  or  convex  shape.'  This  is  the  exact 
reverse  of  the  truth.  The  muscular  action  is  connected 
with  the  looking  at  objects  near  at  hand,  the  relaxation 
of  the  muscular  action  gives  accommodation  for  far 
objects.  The  suspensory  Ugament  of  the  lens«  into  which 
the  elastic  capsule  of  the  lens  passes,  is  attached  to  the 
ciliary  muscle,  through  the  intervention  of  the  ciliary 
processes ;  the  ciliary  musde,  by  its  contraction,  pulls 
forward  the  ciliary  processes,  and  so  takes  the  capsule 
of  the  lens  off  the  stretch,  and  allows  the  anterior  sur- 
^ce  of  the  lens,  by  its  own  elasticity,  to  become  more 
convex,  and  thus  we  view  near  objects.  The  cessation  of 
the  action  of  that  muscle  puts  the  capsule  again  on  the 
stretch,  and  by  merely  leaving  the  only  muscle  concerned 
in  a  state  of  rest,  flattens  the  lens,  for  viewing  far 
distances.  In  fact,  everybody  may  be  conscious  in  his 
own  person  that  *  the  eye  is  rested  * — ^that  is  to  say,  the 
muscle  goes  off  duty — ^when  the  gaze  is  removed  from 
near  to  for  objects. 

We  need  not  correct  other  errors,  similarly  unim- 
portant, perhaps,  in  practical  bearing,  but  equally  showing 
that  the  author  has  an  imperfect  acquaintance  with  his 
science.  The  broad  facts  of  such  a  subject  are  easily 
enough  read  up,  as  the  number  of  advanced  science 
certificates  issued  from  South  Kensington  is  evidence  of. 
But  to  write  a  thoroughly  good  elementary  work,  a  very  real 
knowledge  of  a  subject  is  required .  The  author  who  knows 
a  great  deal  more  than  he  puts  down  is  distinguishable 
in  many  ways  from  the  one  who  reads  up  in  order  to 
write  upon  a  subject,  but  especially  in  the  strict  accuracy 
of  even  the  most  sketchy  passages  that  he  pens. 

On  the  whole,  in  the  broad  outline  of  the  science,  Mr. 
Murch^  is  a  trustworthy  guide,  and  his  book  is  sufficiently 
well-written  to  give  it  a  fair  chance  of  acceptance  amongst 
elementary  science  teachers. 

Handbook  of  Agriculture.  By  R.  M.  Ewing. 
With  a  Preface  by  Professor  ScotL  London: 
W.  Swan  Sonnenschein  and  Co. 

Professor  Scott  who  is  the  editor  of  The  Fanner's 
Gazette,  and  author  of  several  agricultural  books,  de- 
Clares  in  the  Preface  with  which  he  has  supplied  this 
little  vohime,  that  he  has  never  elsewhere  met  'in  the 
same  small  compass,  with  so  compendious  a  summary  of 
both  the  principles  and  practice  of  agriculture.'  The 
praise  is  not  undeserved  or  exaggerated.  In  the  course 
of  only  some  seventy  pages  of  good-sized  type,  Mr.  Ewing 
really  accomplishes  the  almost  incredible  feat  of  giving  a 
very  fair  outline  of  his  entire  subject  We  do,  indm, 
regret  that  he  has  not  taken  more  space.  So  admirably 
is  his  work  executed,  that  it  were  to  be  wished  he  had 
made  it  somewhat  ftdler.  It  is  now  compressed  to  the 
last  degree.  Every  sentence  is  as  full  ot  pith  and  as 
bare  of  words  as  it  is  possible  to  achieve.  But  this, 
though  usefiil  for  that  reading  for  examination  which  is 
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scornfully  called  '  cramming/  does  not  do  an  author  full 
crdit,  or  allow  of  his  treating  his  subject  with  entire  jus- 
tice. We  hope  the  success  of  this  little  work  will  be 
sufficient  to  lead  Mr.  Ewing  to  write  a  longer  and  more 
leisurely  one  at  no  distant  date. 

The  subjects  treated— and  really  treated,  not  only  men- 
tioned in  passing — ^include  soils,  cropping,  rotation  of 
crops,  haymaking,  and  ensilage ;  diseases  of  every  kind 
of  crops,  insects,  weeds,  live  stock,  and  the  principles  of 
feeding  cattle,  sheep,  horses,  pigs,  and  the  description, 
breeding,  and  general  management  of  poultry,  live  stock 
diseases,  and  dairy  farming. 

We  confess  that  when  we  looked  down  the  table  of  con- 
tents, it  appeared  simplv  impossible  that  so  small  a  book 
could  usefully  deal  witn  all  the  subjects  set  forth ;  and, 
accordingly,  we  commenced  our  examination  of  it  with 
some  amount  of  prejudice  against  it  But  we  soon  found 
that  Mr.  Ewin^  nad  most  extraordinary  abilities  for  (to 
use  an  illustration  racy  of  the  soil)  compressing  intellec- 
tual fodder.  Small  though  the  bulk  is,  everything  is 
there ;  squeezed  together,  and  pressed  up,  but  with  the 
nutritiousness  and  the  palatableness  both  unaffected. 
Our  readers  interested  in  agriculture  as  a  ''  South  Ken- 
sington subject,"  or  in  practical  farming,  should  certainly 
procure  this  wonderful  sixpennyworth. 

Botany.   By  Vincent  T.  Murchd.  London  :  Blackie 
and  Son. 

Tlie  subject  of  botany  suits  Mr.  Murch^'s  brisk,  terse 
style.  There  is  a  breezy  feeling  in  these  pages,  which 
makes  them  quite  bright  reading.  In  fact,  the  English, 
though  perfectly  simple,  rises  sometimes  to  a  really  high 
level  We  take  it  that  Mr.  Murch^  is  personally  inte- 
rested in  botany,  and  that  this  book  was  a  labour  of  love. 
A  work  written  in  such  a  spirit  is  sure  to  be  well  done, 
with  accuracy  and  vigour  confbined.  This  is  a  fair  de- 
scription of  Mr.  Murch^'s  '  Botany,'  which  we  are  able  to 
cordially  reconmiend  to  teachers  of  this  subject.  It  is 
illustrated  with  over  one  hundred  and  forty  engravings, 
all  up  to  Messrs.  Blackie's  usual  high  standard  in  this 
respect 

How  to  Manage  Schools.  A  Guide  to  School 
Board  Members  and  Managers  of  Schools.  By 
H.  Major,  B.A.,  Inspector  to  the  Leicester 
School  Board.     London  :  Grant  and  Co. 

This  book  is  not  designed  for  teachers,  but,  neverthe- 
less, they  might  draw  some  useful  practical  hints  from 
its  pages.  Leicester  teachers  especially  will  be  glad  to 
know  of  the  existence  of  the  book,  which  will  give  them 
all  their  local  inspector's  ideas  about  school  management 
The  great  defect  of  the  book  is  its  tutorial  tone.  '  Mem- 
bers of  School  Boards  and  School  Managers'  are  seldom 
so  humble  as  it  might  become  them  to  be,  and  most  of 
them  will  feeJ  rather  insulted  by  Mr.  Major's  patronage. 
There  is  an  amusing  section  at  the  end,  where  teachers 
will  find  the  mirror  held  up  to  nature.  Mr.  Major  thinks 
that  it  will  be  useful  to  managers  to  learn  mto  what 
classes  teachers,  in  his  judgment,  may  be  divided ;  and 
he  accordingly  presents  them  with  a  series  of  sketches, 
amidst  which  that  of '  the  good  teacher'  finds  a  place,  but 
does  not  become  very  distinguishable,  whilst  no  one  can 
mistake  the  life-like  accuracy  of  the  pictures  o| '  the  un- 
tidy,' '  the  dogmatic '  (the  crowning  fault  of  this  one  being 
that  he  '  ignores  treatises  on  school  management '), '  the 
faddy,'  '  the  whining,'  and  '  the  martinet '  teachers.  To 
see  ourselves  as  our  inspectors  see  us  is  not  quite  an 
every-day  luxury  ;  but,  perhaps,  on  the  whole,  we  get  as 
much  of  it  as  is  absolutely  necessary  for  our  well-being, 
without  looking  for  it  in  print. 

Capital   for    Working  Boys.      By  J.   £.  Mc- 
Conaughy.     London :  Hodder  and  Stoughton. 

No  teacher  could  desire  a  more  suitable  book  as  a  pre- 
sent for  a  boy  leaving  school  than  *  Capital  for  Working 


Boys.'  It  aims  at  setting  before  boys  a  high  ideal,  and 
shows  that  the  best  capital  they  can  start  with  in  life,  and 
continue  to  use  through  life,  consists  in  the  character 
which  they  may  build  up  for  themselves.  There  is  a 
crispness  in  the  composition,  and  an  appositeness  in  the 
anecdotes  and  selected  instances  of  successful  individuals, 
chiefly  from  American  sources,  which  make  the  book  very 
pleasant  reading,  and  cannot  fail  to  produce  a  good  im- 
pression on  the  youths  who  peruse  it.  No  school  library 
should  be  without  it. 

(a)  Oxford  and  Cambridge  Local  Examina- 

tions in  Arithmetic,  from  1858  to  1883. 

(b)  Answers  to  Oxford  and  Cambridge  Local 

Examinations  in  Arithmetic.  By  R.  O.  T. 
Thorpe,  M.A.  London:  William  Rice,  Fleet 
Street 

The  first-named  volume  is  a  clear  and  accurate  reprint 
of  all  the  Arithmetic  Questions  given  to  Senior  and  Junior 
Candidates  since  the  commencement  of  these  yearly 
examinations.  Actual  practice  in  the  work  already  given 
is  the  surest  method  of  testing  a  candidate's  capabilities 
for  passing,  and  teachers  preparing  pupils  will  find  the 
book  very  useful.  It  may  also  be  used  with  advantage 
by  pupil-teachers,  and  candidates  at  the  Scholarship  and 
Certificate  Examinations. 

iP)  The  Answers  by  Mr.  Thorpe  are  carefully  printed 
and  we  have  tested  a  sufficient  number  of  examples  to 
satisfy  us  of  their  accuracy  in  every  respect. 

(a)  Notes  of  Grammar  Lessons. 
\b)  Grammar   Exercises.     Parts    I.,    II.,    III. 
National  Society's  Depository,  Westminster. 

This  work  contains  Notes  of  Lessons  for  every  part 
of  grammar  which  enters  into  the  course  of  study  in  ele- 
mentary schools.  The  method  and  matter,  with  the  excep- 
tion of  the  exercises,  are  alike  admirable,  the  compiler 
evidently  being  a  practical  teacher  of  ability.  Pupil- 
teachers,  and  assistants  who  have  not  had  the  advantage 
of  a  pupil-teacher's  training,  will  do  well  to  obtain  the 
book. 

We  cannot  speak  so  favourably  of  the  Granmiar  Exer- 
cises, which  are  reprinted  from  the  Notes.  They  are  not 
carefiilly  graduated,  are  too  long  for  single  lessons,  and 
are  entirely  wanting  in  poetical  extracts,  which  present 
more  difficulties  than  prose,  and  are  now  so  conunonly 
given.  The  compiler,  we  think,  has  altogether  under- 
estimated the  time  at  the  disposal  of  teachers  for  working 
the  exercises  and  the  quarterly  examination  papers  which 
are  appended. 

The  Musician:  a  Guide  for  Pianoforte 
Students.  By  Ridley  Prentice.  Grade  III. 
London:  W.  Swan  Sonnenschein  and  Co., 
Paternoster  Row. 

We  have  before  had  occasion  to  review  most  favourably 
Grades  I.  and  II.  of  this  series,  and  we  observe  with 
pleasure  that  the  book  now  before  us  is  in  every  respect 
niUy  equal  to  its  predecessors.  This  g^de  is  specially 
suitable  for  pianoforte  students  who  are  able  to  play 
pieces  of  moaerate  difficulty  ;  and  a  complete  list  of  such 
pieces,  all  by  classical  composers,  arranged  in  progressive 
order  of  difficulty,  and  including  those  analysed,  is  given 
at  the  beginning  of  the  book. 

A  brief  recapitulation  of  the  substance  of  the  First  and 
Second  Grades  forms  an  introduction  which  enables  the 
pupil,  if  necessarv,  to  dispense  with  these  grades,  and 
bc^in  at  once  with  the  more  difficult  pieces  suited  to  his 
capacity. 

Every  page  of  this  little  work  is  full  of  interest,  and  the 
sympathetic  and  appreciative  sketches  of  the  great  masters 
and  their  works,  which  are  scattered  throughout  the 
volume,  cannot  fail  to  instruct  and  stimulate. 
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Song-Book  for  Schools.  A  Graduated  Collection 
of  Songs  adapted  for  the  use  of  Children.  By  C 
Villiers  Stanford,  Mus.  Doc,  Organist  of  Trinity 
College,  Cambridge.  London :  National  Society's 
Depository. 

In  this  song-book  Dr.  Stanford  has  arranged  and  har- 
monized a  laige  number  of  our  best  old  Engush  melodies. 
It  is  almost  unnecessary  to  say  that  the  work  has  been 
done  with  much  taste,  skUl,  and  judgment.  A  few  of  the 
melodies  are,  we  admit,  radier  difficult,  and,  to  modem 
ears,  somewhat  vague  in  tonality,  but  their  presence  is 
necessary  to  complete  the  desif^,  and  they  do  not  detract 
from  the  value  of  the  collection,  which  we  cordially  re- 
commend to  all  our  readers. 


A  Digest  of  English  History,  from  1689  to 
1760.  By  M.  Gutteridge,  B.A.  London: 
Relfe  Brothers. 

Mr.  Gutteridge  claims  for  this  digest  of  the  history  of 
an  important  epoch  in  English  history  that '  it  is  reliable, 
tangible,  and  chronological.  In  these  days  of  examina- 
tion the  surfece  to  be  covered  is  so  wide  and  the  depth 
to  be  dug  so  great,  both  for  pupils  and  teachers,  that  he 
who  lightens  the  labour  of  the  one  without  injury  to  the 
other  should  be  deemed  a  welcome  co-worker.'  Mr. 
Gutteridge  has  fully  maintained  his  claim.  His  book  is 
thorou|;hly  practical,  its  arrangement  is  clear,  and  its  in- 
formation precise,  suitable,  and  accurate.  When  used  as 
a  supplement  to  a  full  history,  it  will  be  very  useful  for 
revision  and  preparation  for  examination.  While  well 
adapted  for  all  junior  students,  the  book  is  meant  more 
especially  for  use  by  University  Local  Examination 
candidates. 

•^*  Several  Reviews  are  ufiadvoidably  held  over. 


Blaokie  and  Son- 
Animal  Plwsiology.    By  Vincent  T.  Marohe. 
Botany.     By  Vincent  T.  Murch^. 
The  I^dples  of  Agriculture. 

Ohambers  (W.  and  R)— 

Chambers'  Graduated  Reader.    Book  V. 
Elements  of  Euclid.     By  J.  C.  Mackay,  M.A. 

Hey  wood  (John)— 

English  History  in  Rhyme. 

Gardiner's  Explanatory  Geography.     Part  I.    For  standards 

I.  and  II. 

liOncrmans  and  Ck>.— 

The  Art  of  Solving  Problems  in  Higher  Arithmetic.    By  Rev. 

J.  Hunter,  M.A. 
Longman's  Magazine.     August. 
Longman's  Modem  Copy  Books.    By  J.  Tidmar&h. 
Text- Book  on  Practical  Solid  or  Descriptive  Geometry.    Part 

II.  By  D.  A.  Low. 

National  Sooiety's  Depository— 

Song-Book  for  Schools.     Parts  I.  to  VII.,  and  Complete.    By 

C.  Villiers  Stanford. 
Grammar  Exercises.     Parts  I.  to  III. 

Nelson  (T.)  and  Sons— 

The  New  Royal  Reader,  No.  6. 

The  New  Royal  Reader  Home  Lesson  Books,  Nos.  I  to  5. 

Simpkin,  Marshall  and  Ck>.— 

Picturesque  Wales.    By  Godfrey  Turner. 
A  Practical  Guide  to  German  Conversation.     Parts  I.  and  II. 
By  Karl  Geugnagel,  Ph.D. 

Smith,  Elder  and  Co.— 

Comhill  Magazine.    August. 

Willoooks  (W.  J.)  and  Ck>.— 
The  Magazine  of  Music.     Part  V. 
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MUBBTS  mSTOBIOAL  BEADINa  BOOKS. 

Gta^pUdcaUy  written  and  fully  lUiutrated. 

SIXTY  8H0BT  BT0BIE8  FBOM  ENGLISH  HISTOBT.  In  accord, 
anoe  with  the  recent  Circular  of  the  Department  to  H.M.'s  Inspec* 
tors.    160  pp.,  extra  fcap.  8vo,  lOd.  cloth  boards,  doth  limp  7d. 

A  SIMPLE  SKETCH  OF  THE  HISTOBT  OF  ENGLAND,  from  the 
time  of  the  Britons  to  the  Crimean  War.  In  Bixtj  Lessons.  192  pp., 
extra  fcap.  8vo,  Is.  doth  boards,  8d.  cloth  limp.  Pronounced  by 
one  of  H.M.  Inspectors  the  best  Series  that  he  has  yet  seen. 

EXCELSIOB  BEADEB,  No.  I.,  enlarged  to  128  pages,  price  6d. ; 
Cheap  Bdition.  4d. 

EXCELSIOB  BEADEBi  No.  II.,  enlarged  to  128  pages,  price  7d. ; 
Cheap  BdiUon,  5d. 

These  additions  comprise  selected  Poetry  for  Bedtation— easy, 
pleasing,  and  aoQeptable  in  every  sense. 

THE  IMPEBIAL  BEADING  BOOKS. 

An  entirely  New  and  Superior  Series,  embracing  many  new  features 

of  practical  impcrtance. 

IMPEBIAL  FBIMEB.  Very  large  tj-pe,  32  pp. ;  26  Illustrations,  cloth, 
3d. 

FIBST  IMPEBIAL  BEADEB.  96  pp.,  extra  cloth  boards,  8d. ;  cheap 
edition,  6d. 

SECOND  IMPEBIAL  BEADEB.  Post  8vo.  128  pp.,  extra  doth 
boards,  9d. 

THIBD  IMPEBIAL  BEADEB.  Post  8vo,192  pp.,  extra  doth  boards.  Is. 

FOUBTH  IMPEBIAL  BEADEB.  Post  8vo,  256  pp.,  extra  doth 
boards.  Is.  4d. 

3BAMMAB  TESTS,  for  BUndards  III.,  IT.,  T.,  and  YI.  dd.  per 
packet.    A  most  useful  help  for  teaching  as  well  as  testing. 

DODD'S  ABITHMETICAL  TEST  CABDS,  with  the  above  Grammar 
Tests  on  back.  Is.  per  packet. 

LANGTON'S  ABITHMETICAL  EXAMPLES,  altered  to  suit  the 
current  Oode.  Highly  recommended.  Standards  L  to  YII.,  l^d. 
each.    Answers,  sra.  each. 

ALGEBBA  FOB  BEGINNEBS.  Stages  I.  and  II.,  altered  to  suit 
the  present  Code.  32  pages,  price  M.  each.  Stage  III.,  price  6d. 
Beplete  with  well-graded  fixaimples. 


MUBBTS  NEW  SCHOOL  WALL  MAPS.  PhotcLitbonapbedfrom 
Keliefs.  Several  Prize  Medals.  Adopted  by  the  London  School  Boari. 
These  Maps  are  issued  in  two  forms-<a)  Physical ;  (6)  Phvstco- 
Politioal,  except  the  World  and  Australia,  which  are  Physical  oolj. 

Price.  ToScbooli. 


EDBOPE,  60  in.  by  51  in 

CENTRAL  EUBOPE,  60  in.  by  57  in. 

ASIA,  60  In.  by  57  in 

AFRICA,  52  in.  by  44  In 

PALESTINE,  54  in.  by  80  in. 
THE  WORLD,  81  in.  by  50  in. 
THE  HEMISPHERES.  42  in.  by  50  in. 
NORTH  AMERICA,  44  in.  by  40  in. 
SOUTH  AMERICA,  42  In.  by  30  in. 

BRITISH  ISLANDS,  50  In.  by  55  in 

AUSTRALIA  aitd  NEW  ZEALAND,  62  in.  by  45  in. 


•  •• 
••• 

•  •• 


21s.  Od. 
UU.  Od. 
21%  Od. 
16s.  Od. 
16a.  Od. 
30s.  Od. 
16s.  Od. 
16s.  Od. 
12s.  Od. 
21s.  Od. 
21s.  Od. 


16s.  C«d. 
16s.  vi. 

168.  M. 
lis.  ud. 
12s. 

n%. 

12«.  t.-d. 

12s.  t'vi 

9$.  Od 

16a.  O-i^ 

169.  ^^ 


fki. 


•  Several  Set*  of  this  Series,  slightly  soiled,  may  be  had  at  greatly 

reduced  prices. 


MUBBTS  KATUBAL  HISTOBT  WALL  SHEETS. 

Adopted  by  the  London  and  principal  Prerincial  School  Boaitia.   & 
tremely  useful  for  Object  Lessons.    Splendid  wall  decorations  (an  Item 
in  assessing  the  Merit  Grant),  beautifully  coloured,  neatly  mounted  or. 
stout  cardboard  readv  for  hanging.    The  set,  comprising  20  cards,  com- 
plete with  Manual  01  Natural  History,  42s. 

SHEET 

1  •-Human  Physiology. 

2.— Human  Physiolo^. 

3.— Vertebrates.— Mammals. 

4  .—Vertebrates.— Birds. 

5.— Vertebrates.— RepUles,  Fish. 

6.—Articalates.— Insects. 

7.— Articnlates. — Crustacea,  etc. 

8.— Woods, Natural  Specimens  of. 

9.— Plants.— Leaves,  Flowers. 
10.— Plants.— Fruits  and  Seeds. 
II.— Plants.— Composite  Tribe. 
12.— Plants.— Leguminous  Tribe. 


8HKST 

13.— Plants.  —  U  mbe  1 1  i  f  e  r  0  u » 

Tribe  etc. 
14.— Plant8.-^livc3o«,Vlm\etc- 

15.— Plants— Nettie,       Msllo». 

Flax,  etc. 
16.— Plants.— Coniferous     Tribe, 

etc. 
17.— Plants.— Onws     and     t^'} 

Tribes. 
18.— Plants.— Moss,  Lichen,  etc 
19. -Oedogy.— Fossils,  etc. 
20 .— Mineriuis.  Katunl  Spedmeci 

of. 


77^0  usual  discount  of  2^  per  cent,  given  to  Schools. 


THOMAS  MUBBY,  3,  Ludgate  Ciicas  Buildings,  London,  E.C. 
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PREVENTION  AND  CURE  OF  CHOLERA. 

fTHIS  terribly  fatal  malady  li  now  within  meaaumble  distanoe  of  our  own  shores.  It  therefore  behoves  us  not  only  to  look  well  to  all  our  sanitary 
^   anmnfements,  but  also  to  protect  ourselves  as  far  as  possible  from  any  personal  attack. 

In  localities  where  Oholera  has  been  raging,  it  has  been  noticed  from  tune  to  time,  by  many  eminent  medical  men  and  others,  that  Oxygen^ 
in  its  silotropic  form, '  Oione/  has  been  absent  from  the  atmosphere.  In  1H54  Dr.  Boekal,  of  '8trasburg,  made  regular  ozonometrlc  observations 
in  that  city,  and  was  thereby  led  to  suppose  that  a  connection  exists  between  the  presence  of  Cholera  and  the  diminution  of  the  quantity  of  ozone 
In  the  atmosphere. 

The  inhalation  of  oxygen  may  be  very  good  as  a  remedial  agent  in  the  collapse  stage,  but  we  have  to  consider  the  best  means  of  keeping  the 
body  well  supplied  with  the  necessary  magnetic  power  to  enable  the  arterial  blood  to  take  a  suflSdent  quantity  of  oxygen  from  the  atmospheric  air, 
ind  carry  it  through  the  blood-vessels  to  every  part  of  the  body.  By  wearing  Darlow's  Magnetine  appliances,  which  supply  the  requisite  amount  of 
the  electric  force,  without  the  aid  of  add  or  fluid  of  any  knid,  the  body  can  be  fortifled  against  Choleraic  attacks.  The  appliances  require  no  cleaning, 
nor,;indeed,  anycare  or  attention  whatever.  They  are  put  on  with  the  garments  when  dressing  in  the  morning,  and  generally  lidd  aside  on  retiring  to 
rest  at  night  They  give  no  <AoeA»,  and  cause  no  wrtt.  Their  action  on  the  system  is  gentle  and  imperceptible,  but  then  it  is  continuouM ;  it  may  go 
on  unceaangly  every  moment,  night  and  day,  and  yet  this  is  entirely  at  the  option  of  the  wearer,  who  may  lay  the  appliances  aside  when  he 
plaaaes.  As  a  rule  tney  are  not  worn  during  the  night.  But  they  are  alwavs  ready,  always  effective,  and  gradually  produce  a  most  benefldal 
change  In  the  condition  of  the  entire  frame.  For  the  most  part  tney  are  unfelt  in  their  operation— they  cannot  harm  an  infant— and  the  most 
delicate  invalid  may  be  under  thdr  influence  without  having  the  consciousness  of  any  unpleasant  or  even  unusual  sensation,  except  it  be,  indeed, 
the  delightful  glow  of  returning  health  and  strength. 

The  direct  action  of  Magnetism  is  on  the  iron  in  the  blood. 

Darlow's  la^etine  Belts  for  bdles,  27s.        |      Darlow's  lagoetine  Belts  for  Gentlemen,  258. 

Descriptive    Pamphlet    Post    Free. 

DARLOW    &    CO..    443.    STRAND.    LONDON. 

Tuition  by   Correspondence. 

Certificate. — The  preparation  established  in  1871  is 
available  as  usual.  The  following  are  the  fees  charged  for 
correspondence  twice  a  week  : —  Per  quarter.     By  results. 

Masters :  First  Year 15s.        ...        £2 

,,        Second  Year    21s.        ...        ;^5 

Mistresses :  First  Year    ......     los.        ...        £,1 

„  Second  Year 15s.        ...        ;{^3 

Pupils  who  prefer  the  quarterly  arrangement  remit  the  fee  at 
the  end  of  the  quarter.  Those  who  select  '  Payment  by  Results ' 
are  not  reauired  to  part  with  any  money  for  Tuition  until  a  pass 
is  recordea  ;  and.  if  the  pupil  is  unsuccessful  after  two  attempts, 
the  agreement  will  be  cancelled  without  payment. 

Matriculation  (Established  1871},  Science,  Drawing, 
Scholarship,  A.C.P.,  Civil  Service,  Diocesan,  Shorthand, 
Musical,  Medical,  Legal,  P.T.  Papers,  and  other  branches  as 
advertised.    No  payment  unless  stucessfUL 

Address,  Mr.  James  Jennings,  Tuition  by  Correspondence 
Office,  Deptford,  London. 


Use    dr.    GENGNAGEL'S    New    System, 

which  'is,  CO  doubt,  the  mi^  mm  to  secure  fiittni  convtrsation.  A 
rational  method,  ....  creating  a  good  colloquial  tiyXtJ—School- 
tHosUr.  '  We  £ladly  recommend  it  to  those  who  wish  to  learn  or  teach 
the  hnguage  coUoquially.' — Ed.  Times, 

A  Practical  Guide  to  German  Conversation,  3s. 

A  Practical  Introduction  to  French  Conversation,  2s. 


Lmdon:  SI MPKIN,  MARSHALL  &  CO. 


pIVIL  SERVICE.— Female  Clerks,  Men  and  Boy 

^^  Clerks,  Excise,  Customs,  etc.  Candidates  rapidly  pre- 
pared through  post  on  a  thoroughly  individual  system.  Fifty 
successes  during  1883.  Prospectus,  containing  list  of  successes, 
testimonials,  etc.,  free  on  apphcation  to  J.  Keefe,  F.R.G.S., 
etc..  Civil  Service  Academy,  Liverpool. 


GEORGE  E.  HAWES, 


ONLY 


SCHOOL   DESK    MANUFACTURER 


IN 


EASTERN   COUNTIES, 

Has  now  on  view  at  the  Health   Exhibition,  Stand 
1389,  Albert  Hall,  patterns  of  all  the  celebrated 

EAST  ANGLIAN 

AND 

NORWICH   DESKS. 

SINGLE,  DUAL,  &  CONVERTIBLE. 


Infant  Galleries  with  Desk  and  Seats   combined. 
Pupil  Teacher's  Desk  with  Seat  attached. 


For  Particulars  apply  G.  E.  HAWES, 

STEAM    JOINERY    WORKS, 

DUKE'S    PALACE, 
NORWICH. 


APPROVED  EDUCATIONAL  WORKS. 

By  J.  C.  CURTIS,  B.A. 

A  School  and  GoUegre  History  of  England,  con- 
taining copious  supplementary  Chapters  on  Religion,  Constitutional 
History,  Literature,  Commerce,  etc.    96th  Thousand.    Price  5s.  6d. 

*  A  most  admirable  general  narrative  is  given  of  political  events.' — Civil 
Stri'ic*  Gasetie. 

A  Short  Manual  of  English  History.    With  Genea- 
logical Tables.    lath  Thousand.    Price  6d. 
'One   of  the  best  summaries  of  English  History  which  has  yet  been 
published.'— f^MOB/tVua/  Times. 

Outlines   of   English   History.     254th  Thousand. 

Price  6d. 
'  As  an  introduction  to  English  History  we  know  of  none  equal  to  it.' — 
Quarterly  Journal  of  Education. 

Outlines  of  Scripture  History.     42nd  Thousand. 

Price  6d. 
'  Concise,    comprehensive,    and   well-arranged.'  —  Church   and   School 
Gazette. 

An  English  Grcunmeu*  for  Schools.    With  numerous 

Exercises,  Examples  of  Parsing,  Aoaly* is.  etc.  aist  Thousand.  Price  xs. 

*  The  definitions  are  plain  and  exact,  and  the  explanatory  notes  are  most 
clear  and  iordhX^.'—Scnoolmaster. 

Outlines  of  English  Grammar.    With  copious  Exer- 
cises.   »a4th  Thousand.    Price  6A, 
'  Remarkably  clear  in  its  definitions,  copious  in  its  facts,  and  rich  in  the 
examples  it  gives  for  exercise.'— />vriwa». 

A  Manual  of  Grammatical  Analysis.   W'^ith  copious 

Exercises  for  Analysis  and  Composition.    77th  Thousand.    Price  6d. 

'  A  very  clear  and  excellent  manual.' — School  Board  ChfOMtcle. 
A  Manual  of  Etymology.     i8th  Thousand.     Price  6d. 

'Ably   executed.      The   notes  are  especially  valuable.' — Educational 
Review. 

Outlines  of  Geography.     176th  Thousand.     Price  6d. 

*  A  most  excellent  manual.' — Court  Circular. 

The  Geography  of  Great  Britcdn  and  Ireland. 

X5th  Thousand.    Price  6d. 

'  An  excellent  little  treatise,  which  we  can  cordially  recommend  ;  it  is  full, 
aocorate,  and  concise.' — EduceUiomU  Reporter. 
The  Poetical  Reader.     122nd  Thousand.     Price  IS. 

'Just  such  a  selection  of  n>irited,  genuine,  and  accredited  ballads  and 
pieces  as  we  should  wish  our  children  to  nave  at  their  tongues'  end.' — PeUrioU 

The  New  Poetical  Reader.    25th  Thousand.    Price  is. 

'  We  congratulate  Mr.  Curtis  on  having  made  so  good  a  selection.    It  is 
sure  to  be  a  favourite  wherever  introduced  ' — National  Schoolmaster. 

London  :  SIMPKIN.  MARSHALL,  ft  CO.. 

And  all  Booksellers  in  Town  and  Country. 
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ESTABLISHED  tSji. 

TIIRKBECK  BANK.— Southampton  Buildup,  Chan- 

i^    eery  Luu. 
CnmnL  Acconnti  Dpencd  ftccordinf  to  thd  uul   btkiIcq   dT  other 

The  Bub  Alio  receivei  laooey  oa  deposit  it  Three  per  ccaE.  interert. 
The  Bank  DsdertJtket  Ibr  iu  ciutomcn,   free  of  cbfrge.  the  dutodv  of 

ifOcdirMdOm 
A  Piuphlet.  with  full  puIicnUn,  on  applicuioD. 
tf-TC*.  iMo. FRANCIS  &AVESSCROFT,  1 


axeaad  Four  Million 


OW  TO  PURCHASE  A    HOUSE  FOR   TWO 

GUINEAS  PER  MONTH,  wilh  inunediite  PaBeuma  ind  no 
toPav.    ApplTitthc  OSn  of  the  BiBKBiot  Buildihs  Sochtt. 

OW  TO  PURCHASE  A  PLOT  OF  LAND  FOR 

FIVE  SHILLINGS.  PER  MONTH,  with  inuBtdiui 


A  PuBphlec,  with  fall  puticnlan,  on  eniliaticiB. 

FRANCIS  RAVENSCROrr,  U>hc* 
SoBthamptoB  BnldiDrn.  Cbaimry  Lena. 


HELPS  FOR  fiDST  mCHERS  IH  DAT  0D  SQRDiT 
SCHOOLS. 

THE  BTBTEHATIC  BIBI.E  TEACH£B  aad  BIBtE  TOICSS  FOB 

THE  lODNQ,  p«t  fiwi  ^  M-< 
ContoJiu  a  a^JiieU  lyvttm  uied  bv  Dr.  Watts  In  the  trainlag  of  &> 
Tfamai  Jbm.     No  one  who  tee^tiM  Chna  glmplB  leaun)  ou  lall  Co 
reuh  and  help  tathan  at  home,  and  tecure  the  Divine  blaialni. 

The  PucTiCAL  TsiCEni,;o[  Jul;  1,  »jn  of 
THE  OOBFEL  HANQAL.  QBABI  m.,  li.«d.,- 

*  niJa  book  la  arranged  by  one  whose  aoqualntance  with  Qoepe]  His' 
tor;  li  as  vide  as  bis  kninrltdn  o(  Bundaj'  School  roquirenenta.  Eaoh 
pag?  Is  divided  Into  three  oolmnnB,  the  middle  one  oontalnlag  the 
Lewn  compiled  from  the  Foar  Gvspeli!  the  first  oolumn  the  Oeocra- 
phloal  t^Htloni,  Parallels,  etc. ;  and  the  ttilrd  column,  a  Beriet  ol  £i- 
planalory  Notes  and  Illustntire  Brmarks,  etc.' 
ICHOOL  AND  HOKE,  a  Honthlr  Penoy  JUuitratad  Uafadue ;  also  In 

roll,  at  Is.  «d.  each! 


Repcrts  of  the  Mission  on  application  to  the  Mana^rt^ 

E^SYWA^'ilC    BIBLB    TSAOHINa    MISSION, 

e:,  PATEKNOGTER  BOW,  E.C. 


SLiWOl-ASTlC 
MUSICAL  INSTRUMENT  COs 

1*  npplr  TMOfam,   fchool  Board  Knnbtni   ud   Maot 

" m  *lUi  ANT  Und  ot  Mnidna  tiutrnmHit  Iran  at 

tt  bOBA  Ad*  Trad*  FilM  lorOMb,  or  bf  Bmjt  iMrtAlMMtl 


^k 


0^ 


A* 


'Waha^  M*ladplBilrBr(ta*IBk7llMpiaBe;sadIa«snta)« 
BOW  WT  BHich  we  an  picued  with  it,  and  how  fnai^  t  am  ohGfed  la  ye* 

ll»;»llftlTin|»««f..mlUnt«.  I       I  I  ^fli^p'— ll.-.-^.^  a.M^^g^ 

^VooeniU  Ibstyto  make  aaj  oa  c/ By  wWs  nd  ayowo  iijAiIib 
tkslthsnaiielsaiiGeDaiilbcthliauiDtaiid  uwdhend  ihu  h  Isaieiyc^^ 
Biaiu'-XeT.  T.  W.  SiUKn,  ILA..  ^.MJ.  M  Tnmmr  CtOf  M 
Scttilm—'— 


n  Tsstboolals  haw  tees  readied  fr , 

Etqn,AuiitanLliiipccton.PreudHitsof  N.U.CT- 
if  Tniuoi  CoUace^  Tsad»  lad  Scfaad  atii 

THE  ONLY  ADDRESS  IS  '^ 

89^  OSSmr  0BZ80EHT,  GAUDEH  WOUk 
XsONDOH.  K.W. 


MURSrS  IMPERIAL   COPY   BOOKS. 

I    '  BXOELLEHT.'  I  i  ■  tniEXCEI,LED.- 1 

TbMB  Boperlor  Cop;  Booki  in  rq>idly  finding  ttaalr  wijlnU  tH 

good  BChOHlB. 
ntafOtioitinff  JIAE  HumAerr  Aote  latilv  betm  otfitatf.'— > 

"-     ■■'^"^-'--iLaixeTeit. 


No.  lal.Qb-S' 
Making  in  all  sevenf 


[e  Hand  and  SmalL 


IthlngHam: 


Pi1eaM.ewili 


™    DR-VAaNEE^FpATENT 

R.mjU^HJP^COI^SET 

fiVSt  fHH  SBpr>Ott  St  tte  HdH. 

Btaek  Btllched  Sold,  dA  i  (apetlor  qnillty,  8/5  i  White  or  Dnfe,  US, 

pott  fre*.    Poat  OBoe  Orders  payable  to 

B.  AMBBT,    OL&PHAM    BtSB,   LONDON,    B.W- 


MY    AUTUMN    DRESSES 

ttom  5/9  =  ^^  yards. 

MY  VELVETEENS    l/6i  Yard. 

PalUrns  Fru. 

B.  AMER7, 6  ft  7,  Hifirh  St.,  Olaphajn,  London. 
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nS^NkU  SONNENSCHEIN  &Co.s 

BOOKS. 


Dr.  Waqsteb's  Great  Work  on  Norse  and  EoglUh  Antlquttlet  and 

MediBval  lioUon. 

A80ABD  and  the  OOD8 :  a  Manual  of  None  Mythology. 
Ttitrd  Edition,  Illustrated,  6s. 

EPICS  and  BOMANCBS  of  the  KIDBIiB  AQE8. 

Seoond  Edition,  Illustrated.  7s.  <d. 
Each  work  In  one  volume,  8to,  old-fashioned  paper  boards,  vellum 
back.  

LETTBBS  of  the  1CABTTB8  of  the  EXrQLISH 

OHITHOH.     BepHnted  from  the  Edition  of  Mixxs  Ootxbdalb. 
Crown  8vo,  3b.  ed. 
By  Bev.  HxmT  Wood.    Fully  Illustrated,  Crown  8vo,  8s.  6  d. 

A  SEASON  AlCOSra  the  WILD  FLOWEB8. 

*  No  more  useful  oompanlon  oould  the  young  botanist  take  with  him 
in  his  oountry-eide  rambles.'— Xittfrory  world. 

By  Bev.  Hildbbic  Fbibmd. 

FL0WEB8  and  FIjOWEB  LOBE.    Fully  Illustrated. 
Beoond  Edition.    78.  6d. 

Sa.  6d.  Series.    Fully  Illustrated.     Crown  8vo,  extra  olotb,  gilt  edges. 

THBBE  aBEAT  LIVES:  Sir  Thos.  More,  Latimer, 
SAYONABOLA.    By  Pbaitcxs  E.  Cooks. 

irOTABLE  WOMEN  of  the  BEFOBMATION.    By 

170TABLE    WOMEN   of  FUBITAN   TIMES.    By 
William  Chapkak.  

The  HEBOE8    of  AFBICAN  DI8COVEBT   and 

ADVENTURE. 
8KRIS8  I.— TO  DEATH  OF  LITINGSTOXE.    Second  Edition. 
Bkriks  II.— TO  EKD  OF  1882.  Second  Edition.  By  C.  E.  BoUBiri. 

By  the  Bams  Author. 
8T0BIE8  of   the  LIVES    of  the   QBEAT    COM- 

P08EBS. 

OREAT  DUTCH  ADMIBAL8.    By  Jacob  db  Ltxfde. 
CUB  OBEAT  NAVAL  COMMANDEB8.    By  Prof. 

0.  DUSE  YONOS. 

BRAVE  BOYS  who  have  become  lUustriouB  Men  of 

oar  Time.    Fourth  Edition.    By  J.  M.  Darton. 


By  the  Same  Author. 
FAMOUS  GIBLS  who  have  become  UluBtrionB 

Women  of  our  Time.    Nineteenth  Edition. 

AUSTBALIA  and  its  INHABITANTS.    By  Dr.  K. 

JUVQ. 

LIFE  at  HOME,  at  SCHOOL,  and  at  COLLEGE. 

By  an  Old  Etonian. 
2b.  6d.  Series.    Folly  Illustrated.    Crown  8vo,  extra  cloth,  gilt  edges. 

MADOE    HILTON;   or,  Left  to  Themselves.    By 

Agites  Maitlabtd. 

MOONFOLK  :  A  True  Account  of  the  Home  of  the  Fairies. 

OLD  NOB8E  SAGAS.    By  Emily  S.  Cappel. 

OLD  NOBSE  FAIBT  TALES.    By  George  Stephens 

and  H.  Cavallius. 

OUB  GBEAT  MILITABY  COMMANDEBS.     By 

BoacoB  MoNOAM.  B.A. 

STEPHENSON,  GEOBGE  and  BOBEBT :  Their 

Lives  and  Deeds.    By  F.  L.  Clabse. 
Is.  6d.  Series.    Fully  Illustrated.    Crown  8vo,  extra  cloth,  gilt  edges. 

BIBDS  and  their  WAYS.    By  J.  Armstrong. 
CHABLEMAGNE  and  his  TIME.    By  F.  L.  Clarke. 
CHILDHOOD  of  the  FBINCE  C0N80BT.    Second 

Bdition.    BvF.  L.  Clarke. 
LIFE  of  CjOABLES  XII.     By  A.  Albsrg. 
LIFE  of  MABTIN  LUTHEB.    By  W.  Chapman. 
LIFE  of  JOHN  WICLIF.    By  W.  Chapman. 
LIFE  of  SIB  WALTEB  BALEIGH.  By  F.  L.  Clarke. 
LIFE    of    GEOBGE    STEPHENSON.     By  F.    L. 

Clarsk. 
LIFE    of    BOBEBT    STEPHENSON.      By  F.  L. 

Clarke. 

LIFE  of  BACHEL.  LADY  BUSSELL.  By  M.  Guizor. 
LIFE    of  GUSTAVUS    ADOLPHUS.     By    C.   E. 

BOUBKS. 

ONLY  A  DBOP  OF  WATEB.    Second  Edition.    By 

E.  Stafford. 
TALES  firom  the  EDDA.    By  Helen  Zimmern. 


LONDON:    W.   SWAN  SONNENSCHEIN  AND  CO.,  PATERNOSTER  SQUARE. 


HARMONIUMS,  AMERICAN  ORGANS,  PIANOFORTES. 

J*    COOPBR    A    €Om 

SCHOUSTIC    MUSICAL    INSTRUMENT    MANUFACTURERS, 

70,  Shepperton  Boad,  New  North  Road,  IiUngton,  London  N. 

Works:  Peabody  Yard,  Essex  Boad. 

Sols  Makbbs  or 

THE  '  CHORISTER '  0R61H 

(BE6IBTEBED). 

The  Cheapest  and  Best  Organ  in 
the  World. 


I  never  heard  anything  like  It 

before  at  the  price.' 

•«*The  Chorister"  deaarvei  to  be 
widely  known.' 

*  It  is  a  splendid  organ  In  erery 
way.' 

'Admirably  sweet  In  tone,  and 
highly  finished  in  appearance.' 

BEE  TEBTIMONLiLS. 


I%B  grmtett  possible  adveoUoffU  ars 

given  to  Mcautgers  attd  Teachers. 

Descriptive  List  post  free. 


Small  crown  8vo,  368  pages,  3s.  6d. 

THE 

Historical  School  Geography. 

By  Dr.  MORRISON,  M.A.,  F.R.Q.8. 

NBW    BDITION    BBVI8BD. 

Specimens  sent  for  Is.  9d.  in  stamps  by  the  anther,  39, 
Fonntayne  Boad,  Stoke  Newington,  London. 

'  Altogether  Dr.  Morrison's  book  Is  a  decided  advance  beyond  the  dxy 
oompendium  of  names  and  mere  skeleton  statements  which  charao- 
terixe  many  geographical  text-books.  It  is  high  time  tliat  many  of 
these  gave  way  for  such  thoughtful  and  weii-wriiten  manuals.' 

_^        —Practical  Teacher. 

Also  by  the  same  Author, 

THE    SHILLING    GEOGRAPHY. 

Speoim&m  sent  free  for  8  itampt. 
London  :  Simpkin,  Mabshall  and  Co. 


THE  LAST  AND  BEST  TEST  CARDS  ISSUED. 

AKRILL'S 

ARITHMETICAL  AND  SPELLING  CARDS 

FOR  THE  1884  OODE. 

specially  prepared  hy  James  Tipton,  first  Glass  CertUlcated  Master. 

Price  Is.  per  set,  subject  to  usual  School  Discount. 

Whilst  the  greatest  pains  have  been  taken  to  make  these  Cards 

the  dfst  in  the  market  as  Arithmetical  Test  Cards,  their 

social  feature  is  the  Spelling— nothlDff  like  them,  for 

completeneas,  have  appeared  before. 

The  Seven  Sets  contain  on  the  back  OVER  SIX  THOU- 
SAND DIFFERENT  WORDS,  embracing  every  word  in 
ordinary  use  in  the  English  language ;  ALL  THE  LATIN 
PREFIXES,  with  copious  illustrations ;  312  of  the  LATIN 
ROOTS  (Verbs),  from  which  our  principal  words  are  derived. 

London:  SIMPKIN,  MABSHALL  ft  CO.,  SUttoners'  Hall  Court. 
Lincoln:  CHABLEB  ASBILL,  253,  High  Street. 
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a  BELL  &  SONS'  EDUCATIONAL  BOOKS 


Complete  Catalogue  of  upwardi 

BIBUOTHECi  CLiSSICi. 

A  Series  of  Greek  and  Latin  Authon,  with  En- 
glish Notes;  edited  by  eminent  Scholars, 
under  the  direction  of  the  late  Gborgb  Long, 
M.A.,  Fellow  of  Trinity  College,  Cambridge ; 
and  the  late  Bev.  A.  J.  maclexne,  M.A.,  Head 
Master  of  King  Edward's  School,  Bath.  Demy 
8vo. 

>E8CHYLU8.  By  F.  A.  Palky,  M.A. 
Fourth  Edition,  revised.    18s. 

CICERCyS    ORATIONS.      By   G.    Long, 

M.A.    £3  4s.    Vol.  I.,  16s. ;  Vol.  U.,  14s. ;  Vol. 
III.,  16s. ;  Vol.  IV.,  18s. 

DEMOSTHENES.    Vols.  L  and  II.    By  R. 

WmsTON,   late   Head  Master   of    Rochester 

Grammar  School.    16s.  each. 
EURIPIDES.    ByF.  A.  Paley,  M.A.    3 

Vols.,  Second  Edition.    16s.  each. 
HERODOTUS.    By  Bev.  J.  W.  Blakbb- 

I.KT,  B.D.    Two  Vols^  32s. 

H ESIOD.    By  F.  A.  Paley,  M.A.    lOs.  6d. 
HOMER.    VoL  L,  ILIAD.  I.— XII..  with 

Introduction  by  F.  A.  Pauet,  M.A.,  ISs.   Vol. 

U„  14s. 

HORACE.    By  Bev.   A.   J.  Macleake, 

M.A.    Fourth  Edition,  Bevlsed  by  George 

Loho.    18s. 
4UVENAL  and  PERSIUS.    By  Bev.  A.  J. 

Maclkaitb,  M.A.,  Trinity  College,  Cambridge. 

Second  Edition,  Bevlsed  by  Geoboe  Long, 

12s. 

LUGAN.  THE  PHARSALIA.  By  C.  E. 
HASKnrs,  M.A.  Fellow  of  St.  John's  Colle^, 
Cambridge.  [Preparing. 

PLATO.    By  W.   H.  Thompson,   D.D., 

Master  of  Mnity  College,  Cambridge.    Vol.  I. 

Fhsedrus,  7s.  6d.    Vol.  U.,  Gorgias,  7s.  6d. 
SOPHOCLES.    VoL  I.    ISs.    By  Bev.  F. 

H. Blatdss, M.A.    Contents:  (Edlpus Tynm- 

nus,  (Edipus  Coloneos,  Antigone. 
SOPHOCLES.    VoL  IL,  128.    By  F.  A. 

Palxt,  MJl^  Contents:  Philoctetes,£lectra, 

Trachiniae,  Ajax. 

TACITUS.    The  ANNALS.    By  the  Bev. 
TERENCE.    By  B.  St.  J.  Pabby,  M.A. 

18s. 

YERQIL    By  the  late  Trot,  Cokington, 

M.A. 

Vol.  I.-^1ie  bucolics  and  GEOBGICS. 
Fourth  Edition.  Bevised  by  Prof.  NKrruc- 
SHIP,  Corpus  Professor  of  Latin  at  Oxford. 
With  New  Memoir,  and  Three  Essays  on  Ver- 
gil's Commentators,  Text,  and  Critics.    I4s. 

Vol.  IL— The  JSXTEID,  Books  I.  to  VI. 
Fourth  Edition,  14s.  {/uH  PuUished. 

Vol.  UI.— The  JENEID.  Books  VII.  to  Zll. 
Third  Edition,  Bevlsed  by  Prof.  STxttlbship. 
14s. 

Uniform  with  the  above. 

A   COMPLETE    UTIN    GRAMMAR.     By 

J.  W.  DoxAij>sox,  B.D.    Third  Edition,  14s. 

[London :  Whitta]L£R  &  Co.] 


CilBRIDGE  GBEEK    AID    LiTD 

Tms. 

Being  for  the  most  part  the  Texts  of  the  BibHo- 
theca  ClassicatLnd  the  Gramnar-^School  Clauia. 
16mo,  bound  uniformly  in  neat  doth,  with  red 

^s8hYLUS.    By  F.  a.  Palby,  M.A,    3s. 
C/ESAR   de    BELLO   QALLICO.     By   G. 

LOKG,  M.A.    2s. 

CICERO  de  SENECTUTE  et  de  AMICITIA, 

et  £PI8T0Il£  SELBCTA.    By  G.  Lohg,  M.A. 

CIGERONIS  ORATION ES.  VoL  I.  (In 
Verrem.)    By  G.  Lovo,  M.A.    3s.  6d. 

EURIPIDES.    By  F.  A.  Palby.  M.A.    3 

Vols.,  each  3s.  6d. 

HERODOTUS.  By  J.  G.  BlAkesley, 
8.T.B.    2  Vols.,  each  ds.  6d. 

HOMERI  ILIA8.  I.— XIL  ByF. A. Paley. 
^        la.  ad. 


HORATIUS.    By  A.  J.  Maclbane,  M.A. 

28.  6d. 

JUVENAL  et  PERSIUS.    By  A.  J.  Mac- 

ULOE,  M.A.    Is.  6d. 

LUCRETIUS.    By  H.  A.  J.  MuHBO.  UA. 

2s.  6d. 

SALLUSTI  CRISPI  CATILINA  et  JUGUR- 

THA.    By  G.  Loko,  M.A.    Is.  6d. 

SOPHOCLES.    By  F.  A.    Paley,   M.A. 

3s.  6d. 

TERENTI  COM(EDI>E.    By  W.  Waoneb. 

3s. 

THUCYDIDES.  By  J.  G.  Donaldson, 

D.D.    2  Vols.,  each  3s.  6d. 
VERQILIUS.    By  Prof.  Ck)NiNGT0N,  M.A. 
3s.  6d. 

XENOPHONTIS  EXPEDITIO  CYRI.    By  J. 

F.  Macmichael,  B.A.    2s.  6d. 

[London :  Whittakkb  &  Co.] 


GRiHAB  SCHOOL  CUSSICS. 

C/€SARde  BELLO  QALLICO.  By  G.Long, 

M.A.    6s.  6d. 

Books  IV.,  v.,  separately,  Is.  6d.    Books  I. 
—III.,  for  Junior  Classes,  2s.  6d. 

CATULLUSJIBOLLUS,an(l  PROPERTIUS. 
Selected  Poems.  By  the  Bev.  A.  H.  Wratis- 
LAW  and  F.  N.  Sutton,  B.A.    3s.  6d. 

CICERO.— De  SENECTUTE.  De  AMICI- 
TIA, and  SELECT  EPI8TLB6.  By  G.  Long, 
M.A.    New  Edition.    48.  6d. 

CORNELIUS  NEPOa  Edited  by  the  late 
Bev.  J.  F.  Macmichasl,  Head-Master  of  the 
Grammar  School,  Bipon.    2s.  6d. 

HOMER.— ILIAD.  Books  I.— XH.  Edi- 
ted bv  F.  A.  Paiay,  M.A.   6s.  6d. 

HORACL— By  A.  J.  Macleane,  MJL. 

6s.  6d. ;  or,  in  2  Parts,  3s.  6d.  each. 
JUVENAL— SIXTEEN  SATIBE8  (ezpiir- 

ffated).    Bv  H.  Priob,  M.A.,  late  Scholar  of 

Trinity  College,  Oxford.    4s.  6d. 
MARTIAL— SELECT  EPIGRAMS.     Bv 

F.  A.  Palbt,  M.A.,  and  W.  H.  Stoxb.    6s.  6d. 
OVID.— The  FA8TL    By  F.  A.  Palby, 

M.A.    5s. 

SALLUST.— CATILINAand  JUGURTHA. 
New  and  Bevfsed  Edition.  By  J.  G.  Frazkr, 
M.A.,  Fellow  of  Trinity  College,  Cambridge. 

[Preparing, 

TAClTUa— GEBHANI^andAGBIOOLA. 
By  Bev.  P.  Frost.   3s.  6d. 

VIRGIL  (Abridged  from  Prof .  CONINO- 
TOii'8  Edition.)  Vol.  I.— Bucolics,  Georgics, 
and  .Sneld.  Books  I.— IV.,  5s.  6d.  .fineid. 
Books  v.— XU.,  5s.  6d.  Also  in  9  parts.  Is.  6d. 
each. 

XENOPHON'S  ANABASIS.  By  the  late  J. 
F.  Macmichasl.  5s.  Also  in  4  Parts,  Is.  6d. 
each. 

CYROP^DIA.    By  G.  M.  GOBHAM, 

M.A.,  late  Fellow  of  Trinity  College,  Cam- 
bridge.   6s. 

MEMORABILIA.  By  Bev.  P.  Fbost, 

M.A.    4s.  6d. 

[London :  Whittaker  axd  Co.] 


PUBLIC   SCHOOL    SERIES. 

A  Beries  of  Classical  Texts.  Annotated  by  well- 
known  Scholars  with  a  special  view  to  the  re- 
quirements of  Upper  Forms  in  Public  Schools 
or  of  Universi^  Students.    In  Crown  8vo. 

ARISTOPHANES'  PAX.    ByF.  A.  Paley, 

M.A.    4s.  6  d. 

ACHABNIANS.     By  F.  A.  Paley, 

M.A.    4s.  6d. 

FBOGS.     By  F.  A.  Paley,    M.A. 

4s.  6d. 

CICERO'S  LETTERS  to  ATTICUS.    Book 

I.    By  A.  Prbtob,  M.A.     New  Edition,  re- 
vised, 4s.  6d. 

DEMOSTHENES'  ORATION    against   the 

LAW  of  LEPTINE8.      By  B.  W.  Bsatson, 

'  DE  FALSA  LEGATIONE.    By  the 

late  B.  Bhuxbto,  M.A.    Fifth  Edition.    6s. 


PLATO'S  APOLOGY  of  SOCRATES  and 

CBITO.   By  W.  WAOirsB,  Ph.D.    7th£diUon. 
4s.  6d. 

PH^DO.      Seventh  Edition.     By 

W.  Waonss,  Ph.D.    OS.  6d. 
PBOTAGOBAS.     By   W.    Wayte, 

M.A.    Fourth  Edition,  Bevised,  4s.  6d. 
EUTHYPHEO.    By  G.  H.  Wells. 

M.A.    Seoond  Edition.    4s. 
EUTHYDEMUS.    By  Q.H.  Wells, 

BE  PUBLIC.    Books  L  and  n.    By 

Q.  H.  Wells,  M.A.    5s.  6d. 
PLAUTUS'  TRINUMMUa    ByWiLHELM 

Wagkxb,  Ph.D.    Seoond  Edition.    4i.6d. 
AULULABIA.      By   W.  Waoneb, 

Ph.D.    Seoond  Bdition,  re-written.    4b.  ^ 
MEN^CHMEL  W.  WAGNEB,Ph.D. 

— ^  MOSTELLABIA.  By  Prof.  E.  A. 
SomiEHSCHxnr,  M.A.  [PrepariMg. 

SOPHOCLIS  TRACHINI^.  By  A.  Pretor. 

M.A.    4s.  6d. 

TERENCE.     By    W.    Waoneb,    Ph.D, 

lOs.  6d. 

THEOCRITUS.  With  Latin  Notes.  By 
F.  A.  Palbt,  M.A.    Seoond  Edition.    4a.  6d. 

TH  UCYDI DES,  Book  VL  By  T.  W.  Dou- 
OAK,  M.A.,  Fellow  of  St.  John's  College,  Csm- 
bridge ;  Professor  of  Latin  in  Queen's  College, 
Belfast.    6s.  [Just  pttUuhed. 


Cambridge  Texts,  litli  Hotes. 

Select  portions  of  the  Greek  and  Latin  Authors, 
with  introduction  and  Notes  by  eminent 
Scholars,  for  Young  Students.  The  Texts  are 
those  of  the  BiBliotheca  CUuxica  toA  the 
GramnutrSdtool  CUuUct,  In  fcap.  8vo,  Is.  6d. 
each,  with  exceptions. 

^SCHYLUS.— PBOMETHEUS  VINCTUS, 
6EPTEM  CONTBATHEBiB.  A6AMEMN0S. 
PEBSiB,  EUMENIDEB.  By  F.  A.  Pai.ict,HA. 

EURIPIDES.— AL0B8TIS,  MEDEA,  HIP- 
POLYTUS,  HECUBA,  BACCH^,  lOV  [price 
38.1,  0BEBTB8,  PH(ENIS8.S,  TBOADES, 
HBBCULE8  FUBENS.    By  F.  A.  Palst,  MA. 

SOPHOCLES.  —  (EDIPUS     TYRANNTS, 

(EDIPUB  C0L0NEU8,  ANTIGONE.    ByF. A 
Palbt,  M.A. 

HOMER.— ILIAD.  BookL  ByF.A.PAL£T. 

M.A.    Is. 
TERENCE.— ANDRIA.  HAUTON  TIMO- 
BUMEMOS,   PHOBMIO,    ADBLPHOE.     B7 
Prof.  Waoiteb. 

CICERO.— De  AMICITIA,  De  SENEC- 
TUTE, EPISTOLA  SBLECTiE.  By  the  late 
Obobqb  Leva,  M.A. 

OVID.— Selections  from  the    AMOBES, 

TBISTIA.  HEBOIDES,  and  BfETAMOBPHO- 
SES.    One  Volume,    By  A.  J.  Maclbaxx,  MA. 
[London :  Whittakbr  &  Co.] 
For  teparate  Sookeof  Veraii,  Xewphony  and  Casar^ 
see  Grammar  Se/tool  Cuusiee, 


CLiSS  BOOKS. 

AUXI  LI  A  LATI N  A.   A  Series  of  Progressive 

Latin  Exercises,  ^y  M.  J.  B.  Baddelby,  MA., 
Second  Master  at  the  Grammar  School, 
Sheffield.  Part  I.,  Aoddenoe,  :hid  BditiGn, 
Is.  6d.  Part  II..  Exercises,  4th  Edition,  2s.- 
Key  to  Part  II.,  2s.  6d. 

UTIN  PRIMER.  With  Bxerciaes.  By 
Bev.  A.  C.  CLAPDr,  M.A.,  St.  John's  College. 
Cambridge;  Assistant  MMter  at  ShextMme 
School,    f^p.  8ro,  Is. 

UTIN  PROSE  LESSONa  By  Alfbed 
J.  CavBCH,  M  JL.,  iSrofessor  of  I«Un  at  Vni> 
verslty  College,  London.  Sixth  Edition. 
Fcap.  8to.,  2s.  dd< 

UTIN  EXERCISEa^QMIIMAR' PAPERS, 

and  HINTS  for  J^tTSjLOS  €QdK|B0.  By  T. 
CoLLnrs,  MJL.,  Head  Ibwter  of 'the  Lttin 
Sehool,  Newport,  S#lop.  Ptnuib  Edition. 
FOap.  8vo.,  2a.  M. 

UNSEEN   PAPERS  in  UTM.  P1I0SE  and 

YEB8E,  with  Examination  Qneattons-  By  7- 
CoLLzars,  M Jk.  Third  Sdltlon.  FBt^8To.2s.M. 


Ix>ndon :  GEORGE  BELL  k  SONS,  York  Street,  Covent  Giirden.    Cambridge:  DEIQHTON,  BELL  &  CO. 


Sept.,  1884.] 
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G.  BELL  &  SONS'  EDUCATIONAL  BOOKS. 

Compile  Caiaiogue  of  upwards  of  500  Educational  Books  ofaU  kinda^  sent  poatjree  on  application. 


CLASS  BOOK&.—Cffntinued. 
UNSEEN  PAPERS  in  GREEK  PROSE  and 

TBBSB.  With  Bxaminatlon  Questions.  By 
T.  CoLLnra,  If  .A.    Fcap.  Svo,  3s. 

8CALA  LATIN  A.  Elementary  Latin  Kx- 
erei«es.  By  the  Bev.  J.  W.  Davis,  Head 
tfi»t«r»  Tunworth  OTammar  School.  New 
Edition,  with  Tocabalary.    Fcap.  8vo.  2a,  6d. 

S3ALA  GR/ECA.  Elementary  Greek  fixer- 
dses.  By  the  Bev.  J.  W.  Davib,  M.A.,  Head 
Muter  of  Tamworth  Grammar  School,  and  the 
late  B.  W.  Baddxlbt,  M.A.  Third  Edition. 
fvao,  8vo,  eloth,  8i.  6d. 

GREEK  VERSE  COMPOSITION,  for  Public 

Schoob.  By  O.  Fbbstoh,  M .A..  Head  Master 
of  King's  School,  Chester.  Fifth  Edition. 
49.  6d. 

GREEK  PARTICLES  and  their  Combina- 
ttoDS  according  to  Attic  Usage.  A  Short 
Treatise.    Qy  F.  A.  Pauey,  M.A.    28.  dd. 


ANTH0L06IA  GR^CA.  A  Selection  of 
Cboioe  Greek  Poetry,  with  Kotes.  By  Bev.  F. 
St.  JoKff  TSLACKKRAY,  M.A.  Fifth  Edition. 
Neat  Cloth,  with  red  edges.    Itoio,  4s.  dd. 

ANTHOLOGIA  LATIN  A.  A  Selection  of 
Cboioe  Latin  Poetry,  fromNsvlasto  Boethins, 
with  Notes.  By  Bev.  F.  St.  Jokh  Tkaok- 
KRAT,  M.A.   Fourth  Edition.    16mo,  48. 6d. 

JBif  the  late  Bev.  P.  FROST^  M.A.,  St. 
John's  CoUege,  Cambridge, 

ECL06>E  LATIN/E:  or,  First  Latin  Read- 
ing Book.  With  English  Notes  and  a  Dic- 
tiooazy.    New  Edition.    Fcap.  8vo.    ds.  6d. 

MATERIALS  for  UTIN  PROSE  COMPOSi- 

don.    New  Edition.    2s.  6d.— Key,  4b. 
A  LATIN  VERSE  BOOK.   An  Introductory 
Work  on  Hexameters  and  Pentameters.   New 
Edition.    3s.— Key.  6s. 

ANALECTA  QR>ECA  MINORA.  With  In- 
troductory Bentenoas,  English  Notes,  and  a 
Dictionary.    New  Edition.    3s.  6d. 

MATERIALS  forGREEK  PROSE COMPOSI- 

tiott.    Fourth  Edition.    3s.  6d.— Key,  6s. 

FLORILEGIUM  POETICUM.  A  Selection 
of  Elegiac  Extracts  from  Ovid  and  Tlbullus. 
Hew  Edition,  greatly  enlarged.  With  English 
Notes.    3s. 


By  Hev.  S.  A.  BOLDEN,  LL.D,  late 
Head  Master  ef  Queen  JSlisabeth't  Seheol, 

Ipswiek. 

FOLIORUM  SILVULA.  Part  1.  Being 
Fassaf ee  for  Translation  Into  Latin  Elegiac 
and  aenie  Terse.    10th  Edition.    Post  8vo. 

FOLIORUM  SILVUU.  Partn.  Paasages 
for  Translation  into  Latin  Lyric  and  Comic 
Iambic  Terse.    3rd  Edition.    6s. 

FOLIORUM  SILVULA.  Fart  m.  Pas- 
sages for  Translation  Into  Greek  Terse.  3rd 
EdiUon.    8s. 

FOLIA  SILVULA,  sive  Bdogse  Poetarmn 
Angliooram  in  Latlnnm  et  Graecum  con- 
versa.    Tol.  n.    12s. 

FOLIORUM  CENTURI>E.  Selections  for 
Translation  into  Latin  and  Greek  Prose, 
chiefly  from  the  University  and  College 
Examination  Papers.    8th  Edition.   Post  8vo. 

8s. 


CilBBIDfiB  UTHKUTICUi  SERIES. 

ALGEBRA.    CHOICE  and  CHANCE.     An 

Elementary  Treatise  on  Permutations  and 
Oombinatlotts.  With  800  Exercises.  By  W. 
A.  Whitwortk,  X.A.  Third  Edition.  Be- 
vised.    6e. 

EUCLID.    EXERCISES  on  EUCLID  and  in 

ICoderD  Geooietary.  By  J.  McDowxll,  M.A., 
F.B.A.B.    Third  Edition,    es. 

TRIGONOMETRY.     INTRODUCTION     TO 

PLANE.  By  Eev.  T.  G.  Ttvyaw,  M.A. 
Second  BdltioB.   Bevised.    8s.  6d. 


CONICS,  The  ELEMENTARY  GEOMETRY 

of.    ByC.  Tatlob,  D.D.      Fourth  Edition. 

Bevised  and  Enlamd.    4s.  6d. 
CONIC    SECTIONS.       An     Elementary 

Treatise.    By  H.  G.  Willis,  M.A.    78. 6d. 
SOLID    GEOMETRY.      An    Elementary 

Treatise  on.    By  W.  B.  Aldis,  M.A.    Third 

Edition.    6s. 
DYNAMICS,  An  Elementary  Treatise  on. 

By  W.  Garnxtt,  M.A.    Third  Edition.    68. 

HEAT,  An  Elementary  Treatise  on.  By 
W.  Gasnstt,  M.A.    Third  Edition.    3s.  6d. 

HYDROMECHANICS.  By  W.  H.  Bbsant, 
M.A.,  SC.D.  Fourth  Edition.  Part  L,  Hydro- 
statics.   5s. 

MECHANICS,  A  Collection  of  Problems  in. 
By  W.  WxLTON,  M.A.    Second  Edition,    ds. 

RIGID  DYNAMICS.    By  W.  8.  Aldis. M.A. 

48.  

CambridgeSclioolftColltgeTeit-Books. 

A  Series  of  Elementary  Treatises  adapted  for  the 
use  of  Students  in  the  Universities,  Schools, 
and  Candidates  for  the  Public  Examinations. 
Uniformly  printed  in  fcap.  8vo. 

ARITHMETIC.  By  the  Bev.  0.  Elbbe, 
M.A.,  late  Fellow  of  St.  John's  College,  Cam- 
bridge; Mathematical  Master  at  Bugby. 
Eleventh  Edition.    3s.  6d. 

ARITHMETIC.      By  A.  Wbiolbt,  M.A. 

3s.  6d. 

ARITHMETIC.  A  Progrressive  Course  of 
EXAMPLES.  With  Answers.  By  J.  Wat- 
sow,  MA.,  Corpus  Christi  College,  Cambridge. 
Sixth  Edition.    2s.  6d. 

ELEMENTARY  ALGEBRA.  By  the  Bev. 
C.  Blsex,  Mathematical  Master  at  Bugby. 
Sixth  Edition.    4s. 

ALGEBRA.  A  Progressive  Course  of  Ex- 
amples. By  the  Bev.  W^  F.  MicmoSAXL, 
late  Head  Master  #f  the  Grammar  School, 
Warwick,  and  B.  Prowdb  Smith,  M.A., 
Master  at  Cheltenham  College.  Third  Edition. 
38. 6d  —With  Answers,  4s.  dd. 

AN  INTRODUCTION  TO  PLANE  ASTRON- 
OMY. By  P.  T.  Maik,  M.A.,  FeUow  of  St. 
John's  College.    Fifth  Edition.    Bevised.    48. 

CONIC  SECTIONS  TREATED   GEOMET- 

BICALLY.  By  W.  H.  Bbsaht,  M.A.,  Sc.D., 
Lecturer  and  late  Fellow  of  St.  John's  College. 
Fifth  Edition.    48.  6d.— SoLunoKS  to  Exam- 

ELEMENTARY  STATICS.  By  the  Bev. 
Habvbt  Goodwiv,  D.D.,  Bishop  of  Carlisle. 
Second  Edition,    ds. 

ELEMENTARY  HYDROSTATICS.  By  W. 

H.  BKSAifT,  M.A.,  Sc.B.,  late  Fellow  of  St. 
John's  College.  Eleventh  Edition.  4s. 
ANALYTICAL  GEOMETRY.  By  T.  G. 
Ttvtait,  Fellow  of  Gtonville  and  Cains  College, 
and  Mathematical  Mastw  at  Charterhouae. 
Fourth  Edition.    Bevised.    4s.  6d. 

AN  ELEMENTARY  TREATISE  ON  MENSU- 
BATION.  By  B.  T.  Moore,  M.A.,  Fellow  of 
Pembroke  College.  With  numerous  Examples. 

THE  FIRST  THREE  SECTIONS  OF  NEW- 
TONS  pbincipia.  With  an  Appendix,  and 
the  Ninth  and  Eleventh  Sections.  By  Johk 
H.  EvAirs,  M.A.  Fifth  Edition.  Edited  by 
P.  T.  Maik,  M.A.    4s. 

GEOMETRICAL  OPTICS.    With  Answers. 

By  W.  S.  AiJ>i8,  M.A;.  Trinity  College.   3s.  6d. 


% 


COMPANION  TO  THE  GREElT  TESTA- 
MENT. Designed  for  Theological  Students 
and  the  Upper  Forms  of  Schools.  By  A.  C. 
BARBETT,M.A.,CaIu8  College.  Fourth  Alitlon. 
Bevised.    6s. 

AN    HISTORICAL    AND    EXPLANATORY 

TBEATISE  on  the  BOOK  of  COMMON 
PBAYEB.  By  W.  G.  Humpsbt,  B.D.  Sixth 
Edition.    Bevised  and  Enlarged.    Fcap.  8vo. 

TEXTBOOK  OF  MUSIC.     By  H.  C.  Ban- 

ISTBB,  Professor  of  Hurmony  at  the  Boyal 
Academy  of  Music.  Eleventh  Edition,  with 
Bmendatlons  and  new  Appendix.    Fcap.Svo. 

HISTORY  OF  MUSIC.    By  Rev.  H.  G.  B. 

HuifT.    Sixth  Edition.    Bevised.    8s.  6d. 


FORMUUt,  ELEMENTARY  MATHEMA- 
TICAL. By  the  Bev.  T.  W.  Opbkshaw,  M.A., 
Second  Master  at  Bristol  Grammar  School. 
Fcap.  8vo.    Is.  6d. 

SUPPLEMENTARY  ARITHMETIC.  Im- 
proved Methods  of  Working  the  more  Ad- 
vanced Bules,  with  numerous  Examples  in 
Proportion,  Tulgar  Fractions,  Percentages, 
Averaging  of  Bates,  and  Scales  of  Notatton ; 
and  Examination  Papers,  with  Answers.  By 
Bev.  J.  HvvTER,  M.A.    Fcap.  8vo.    Ss. 


mmi  CLASSICS. 

Carefully  Edited,  with  English  Notes,  Gram- 
matical and  Explanatory,  and  Benderings  of 
Difficult  Idiomatic  Expressions,  for  use  in 
Schools.    Feap.  8vo. 

SCHILLER'S  WALLENSTEIN.    Complete. 

Edited  by  Dr.  A.  Bitchheim,  Professor  of 
German  in  King's  College,  London.  Fifth 
Edition.    08.  6d.    In  two  farts,  each  Ss.  6d. 

SCHILLER'S    MAID   OF  ORLEANS.     By 

Dr.  Waonbb.    3a.  6d. 

SCHILLER'S    MARIA    STUART.     By   V. 

Easthsb,  Professor  at  Queen's  College,  Bar- 
ley Street.    Ss. 

GOETHE'S  HERMANN  UND   DOROTHEA. 

Edited  by  £.  Bell,  M.A.,  and  B.  Wolfel. 
28.  6d. 

GERMAN  BALLADS,  from  Uhland,  Goethe, 
and  Schiller.    By  C.  L.  Bielefeld.    Ss.  6d. 

LAMARTINE'S  LETAILLEUR  DE  PIERRES 

DE  SAINT-POINT.  With  Explanatory,  Ety- 
mological, and  Grammatical  Notes.  By  J. 
BODELLE,  B.A.  (Univ.  Gall.),  Senior  French 
Master  at  Dulwich  College,  and  Examiner  to 
the  Intermediate  Education  Board,  Ireland. 
Fcap.  evo.    3s. 

CHARLES  XI I.,  par  Toltaire.  ByL.DiEEY. 
3rd  Edition.    Bevised.    3s.  6d. 

FENELON'S  ADVENTURES  DE  TELEMA- 

QUE.  By  C.  J.  Dblillb.  2nd  Edition.  4s.  6d. 
SAINTINE'S  PICCK)U.    By  Dr.  Dubuc. 

13th  Thousand.    Is.  6d. 

SELECT  FABLES  of  U  FONTAINL  By 
F.  B.  A.  Gasc.    16th  Edition.    3b. 


MATERIALS  for  GERMAN  PROSE  COM- 
POSITION. Consisting  of  Seleetions  from 
Modern  English  Writers,  with  Grammatical 
Notes,  Idiomatic  Benderings,  and  an  Intro- 
duction. By  I>r.  BuCHHElH.  9th  Edition. 
Foap.  8vo.  4B.6d.— KETto  Parts  L  and  II., 
3s.    ParU  in.  and  IT.    4s. 

A  GERMAN  GRAMMAR  for  PnbUc  Schools. 
By  the  Bev.  A.  C.  Clapiv,  and  F.  Holl-Mvl- 
LEB,  Assistant  Master  at  the  Bruton  Grammar 
School.    3rd  Edition,  revised.    Fcap.  28.  6d. 

A  GERMAN  PRIMER.  With  Exercises. 
By  the  Bev.  A.  C.  Clapiv,  M.A.,  Examiner 
in  French  and  German  for  the  Oxford  and 
Cambridge  Schools  Examination  Board,  and 
the  Cambridge  Local  Exams.    Fcap.  8vo.    Is. 

FRENCH  GRAMMAR  for  Pablic  Schools. 
By  the  Bev.  A.  C.  CLiiPiir,  M.A.,  Bachelier-ds- 
Lettres  of  the  University  of  France.  10th 
Edition.    28. 6d. 

FRENCH  PRIMER.  Elementary  French 
Grammar,  and  Exercises.  By  the  Bev.  A.  C. 
Clapin,  M.A.    6th  Edition.    Fouk  8vo.    Is. 

PRIMER  of  FRENCH    PHILOLOGY,  with 

Exercises  for  Public  Schools.    By  Bev.  A.  C. 
Clapik,  M.A.    2nd  Edition.    Is. 

AN  ITALIAN  PRIMER.  By  the  Bev.  A. 
C.  Clapik,  M.A.,  Baohelier-ds-Lettres.  Fcap. 
8vo.    Is. 

The  ELEMENTS  of  the  ENGLISH  LAN- 
GUAGE. By  Ebxsst  Adajis,  Ph.D.  19th 
Edition.    Post  8vo.    48.  6d. 

The  RUDIMENTS  of  ENGLISH  GRAMMAR 

and  ANALYSIS.    By  Ebkest  Adams,  Ph.D. 
14th  Thousand.    Fcapt.  8vo.    28. 

QUESTIONS  for  EXAMINATION  In  ENG- 
LISH UTBRATUBE;  with  a  Preface  con- 
taining brief  Hints  on  the  Study  of  English. 
Arranged  by  Prof.  Sksat.    2b.  6d. 
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W,  SWAN  SONNENSCHEIN  &  CO.'S 
NEW  EDUCATIONAL  PUBUCATIOHHS 


Prepared  by  the  Committee  appointed  Inr  the  AMooiation  for  the 
Improvement  of  Oeometrloal  Teaching. 


EIiBMENTS  OF  PLANE   GEOHBTBY. 

(Oorreiponding  to  EucUd,  Books  I.  to  II.)    With  numerous  Diagrams, 
orown  8to,  &.  6d. 

SEEING  AND  THINKING.  Elementary  Lessons 
and  SzeroiBes  in  Grammar,  GompoMtion,  and  Logical  Analysis.  By 
Charles  Schaible.  Fh.D..  F.C.F.  Second  Edition  edited  by  T.  r. 
Aithaus,  B.A.    Crown  8vo,  3s.  6d. 

ILLUSTRATED  MANITAL  OF  OBJECT  LES- 

SONS.     By  W.  and  H.  Booper.    With  ao  BUckboard  Drawings. 
Crown  8vo,  3s.  6d. 

A  GEBMAN  OOF7  BOOK,  By  Dr.  G.  Hein.  16 
pages,  4to,  in  wrapper,  6d. 

SELECT  POEMS  OF  GOETHE.     Edited  by  Prof. 

£.  A.  Sonnensdhein,  M.A.,  Oxon.,  and  Prof.  Alois  Pogatsoher,  Uni- 
versity of  €hraE.    Fcap.  8vo,  limp  doth,  Is. 

MUSICIAN.    THE:    a    Guide    for    Pianoforte 

students.    By  Bidley  Prentice.    In  Six  Ghrades,  as.  each.    Grades  I. 
'  to  ni.,  ready. 

*  Benders  the  hard  task  of  acquiring  a  technical  knowledge  almost  a 

pleasure Mr.  Prentice's  road  is  in  every  way  the  pleaaantest  that  has 

been   laid  before   any   student. Supplies    a  deflcienQy  in  musical 

literature  which  has  long  been  felt.'— ^tfurriayBevi^tc. 

*  We  heartily  commend  it  to  all  who  desire  to  understand,  interpret* 
and  enjoy  beautiful  music.'— .<locu2emy. 

SECOND  EDITION. 

THE   CHILD'S  PIANOFOBTE  BOOK.    A  First 

Year's  Course  at  the  Piano.    By  H.  K.  Moore,  B.Mus.,  B.A.    Illus- 
trated by  Kate  Greenaway  and  others.    4to,  cloth  gilt,  3s.  6d. 

SONGS    AND    GAMES    FOB   OUa    LITTLE 

ONES.    By  J.  Mulley.    Music  by  M.  E.  Tabram.    Crown  8vo,  Is., 
post  free. 
'  A  song-book  which  we  warmly  recommend  to  the  notice  of  teachers 
in  Infant  Schools  and  Klnder-gartons.'- ^icAooZ  Gwirdian. 

Crown  8vo,  cloth,  Is.  6d. 

NUMBEB  NOT ATION J  or  Singing  made  Easy. 

A  Simple  System  for  the  Use  of  elementary  Vocalists.       iThis  day. 

Rev.  EDMUND  FOWLE'8  SCHOOL  BOOKS. 

1.  SHOBT  AND  EASY  LATIN  BOOK.    Is.  6d. 

2.  FIBST   EASY   LATIN    BEADING    BOOK. 

ds.    d. 

3.  SECOND  EASY  LATIN  BEADING  BOOK. 

4.  SHOBT  AND  EASY  GBEEK  BOOK.  2s.  6d. 

5.  FIBST  EASY  GBEEK  BEADING  BOOK.  6s. 

6.  SECOND  EASY  GBEEK  BEADING  BOOK. 

is. 

7.  FIBST  GBEEK  BBADEB  for  Use  at  ETON. 

is.  6d. 

8.  FIBST  BOOK  OF  HOMEB'S  ILIAD.    2b. 

9.  SELECTIONS      FBOM      BEST        LATIN 

AUTHOBS.    9s.  6d.    In  separate  parts,  Prose  and  Poetry,  Is.  6d. 
each. 

{In  uu  ctt  Etonf  Harrow,  Merdumt  Taylort,  etc,) 

'Few  living  classical  scholars  have  done  so  much,  or  nearlv  so 
much,  as  Mr.  Powle  to  smooth  the  way  of  the  classical  scholar  by  a 
aeries  of  elementary  works  which,  for  accuracy  in  detail  and  perfection 
of  method,  as  well  as  praotloal  utility,  are,  as  a  whole,  unsurpassed  by 

any  similar  works  In  this  conntrv Their  tone  is  scholarly  and 

thorough,  and  no  real  difficulty  is  shirked.'— &Aoo2  Board  Chronicle. 

'It  has  seldom  been  our  fortune  to  light  upon  a  Greek  Grammar 
In  which  economy  and  retirenohment  of  space  went  so  thoroughly  along 
with  luciditT  and  solidly  of  information.  ...  A  vast  amount  m 
thought  and  pains  has  Been  bestowed  upon  such  arrangements  of 
declensions,  <uvisions  of  a  declension,  teiues,  and  tables  m  ^verbs,  as 
obviate  wearisome  repetition  and  establish  a  sequence  appreciable  by 
the  Immer.^—Saturdi^  Reoitw. 

PBOBLEMS  and  EKEBCISES  in  POLITICAL 

BCONOMT.    By  Alfred  Milnes,  M.A.,  Crown  8vo,  cloth,  4s.  6d. 

'Not  only  are  the  difficulties  and  problems  of  eoonemical  science 
admirably  stated  in  this  little  volume,  but  the  views  of  the  more  pro- 
minent schools  of  thought  are  also  indicated.  A  good  deal  of  labour  has 
been  expended  upon  the  work,  which  economists  and  publidsts  will 
find  as  valuable  as  it  Is  unpretentious.'— j^Ewctator. 

Contains  2,000  Questions  derived  from  Papers  set  for  Cambridge 
Local  C.B.,  Lond.  vnlv.,  Oxford,  and  other  Examinations,  with  clues  aa 
to  where  the  Answers  may  be  found  in  the  Standard  Writers. 


A    LOGICAL    ENGLISH 

Pleay,  M.  A.    Foolscap  8vo,  Is.  6d. 


By  G. 


AN  UNCONVENTIONAL  ENGLISH  GBAIC- 

MAB.    By  F.  A.  White,  B.A.    Foolscap  8vo.    Second  Editioo,  4s. 
Part  I.,  Analysis  of  Words  and  Pronunciation,  just  published,  Is.,  doth, 

THE  COMMON-SENSE  METHOD  ttP  TEACH- 
ING FBENCH.    By  H.  Pooley  and  E.  Camie. 

This  method  is  the  outcome  of  many  years'  experience,  aided  by  the 
careful  practical  study  of  the  systems  in  use  in  the  Blementarr  BdiooU 
of  Paris. 

French  is  a  living  language,  and  to  be  of  practical  use  most  be  taught  ■ 
conversationally  from  the  outset. 

The  C.S.  MeUiod  exercises  the  pupil  in  articulation  and  pronuncU- 
tion,  whilst  at  the  same  time  he  is  acquiring,  without  oonscloas  eff«rt, 
a  large  vocabulary  of  French  words,  which  are  brought  into  dally  lue. 
The  study  of  French  Grammar  Is  postponed  until  we  pupil  can  read 
and  understand  fluently  and  intelligentiy. 

Third  Edition,  now  ready,  of  Sir  George  W.  Cox's  (Bart.) 

LITTLE      CYCLOPJEDIA      OF       COMMOH 

THINGS.  Fully  Illustrated.  664  pages,  large  8vo,  7a  6d. 
'  Has  deservedly  reached  a  third  edition.  I^r  handy  reference  ud 
information  on  subjects  of  common  Interest  It  is  to  be  preferred  to  tho 
big  encyclopaedias.  You  get  an  explanation,  for  example,  ooaoemin| 
the  raw  materials  and  products  or  manufacture,  the  praotiod  appli- 
cations of  BCienoe,  and  the  main  facts  of  natural  history,  diemisUy, 
and  most  other  departments  of  knowledge,  within  brief  compass  .... 
the  numerous  illustrations  are  often  a  material-  help  in  clearing  awty 
difficulties  and  misapprehensions  that  widely  prevail  with  regtrd  to 
common  things.  The  volume  has  also  the  important  recommendatioa 
of  being  remarkably  cheap.'— &vt«man. 

THE    BOYAL    BELIEF    ATLAS     OF    ALL 

PABTS  OF  THE  GLOBE.  By  G.  Phillips  Bevan,  F.G.B.  Thirtr- 
one  Embossed  Maps,  each  specially  framed  and  guarded.  The 
whole  in  1  vol.,  royal  4to,  half-bound,  21s.  [Sooend  Edttitm. 

SONNENSCHEIN  (A.)  AND  NE8BITT  (H.Am 

M.A.)  SCIENCE  AND  ART  OF  ABITHMETIC.  Three  Parts  In  I 
vol..  Fifth  Edition,  5s.  6d.  Part  L,  Fifth  Edition,  2b.  6d.  Part  II.. 
III.,  new  Stereotyped  Edition,  3s.  6d.  Exercises  to  Part  I..  Is. 
Exercises  to  Part  II.,  IIL,  Is.  3d.  Answers  to  Exercises  complete, 
ls.6d. 

SONNENSCHEIN  (A.)  AND  NESBITT  (H.A. 

M.A.)  A     C  OF  ABITHMETIC.    Teacher's  Book,  2  parts.  Is.  each. 
Pupil's  Book  (Exercises),  2  parts,  each  4d. 
'The  book  is  good  throughout.....  Its  thoroughneas  is  exceedingly 
praiseworthy.'— ^^pectotor. 

ADOPTED  BY  NUMEBOCTB  SCHOOL  BOABDS. 
Fifth  Edition. 

SONNENSCHfilN'S     NUMBEB     PICTUBE8 

FOB     THE    NUB8EEY,    BINDBB-GABTEN,    AND     INFA51 

SCHOOL.    14  Coloured  Sheets.  Folio,  mounted  on  one  roller.  7i.6d^ 

on  boards,  varnished,  168.    Descriptive  pamphlet,  6d. 

Extract  from  the  General  Beport  by  Her  Msjesty's  Inspector,  th« 

Bev.  J.  Bice  Byrne,  to  the  Lords  of  the  Education  Dmrtment,  <m  thi 

Schools  inspected  by  him  In  the  oounly  of  Surrey : — 'The  progress  msde 

in  arithmetic  is  out  of  proportion  small  in  comparison  with  the  eztn- 

ordinaiy  labour  bestowed  upon  it,  a  result  whidh  I  attribute  less  to  the 

Intrinsic  difficulty  of  the  subject  than  to  the  manner  of  teartring  it. 

...  .It  is  for  this  reason  that  I  venture  to  commend  to  your  Lordshipi' 

notice  the  system  of  "  NUMBEB  PICTUBES,"  which  has  for  Its  oh}«et 

to  make  arithmetic  intuitive,  exhibiting  Its  principles  by  means  of  k- 

Sresentations  of  concrete  magnitude.. . .^It  has  reoeived  nigh  eomtuor 
atlons  from  eminent  authonties.' 

SONNENSCHEIN'S  UNEAB  BLACKBOABD 

MAPS  (Outiine  Wall  Mapa  with  Blackboard  Surface,  rolling  up). 

1^  Adopted  by  London  and  other  School  Boards. 

First  Map— Bofirland  and  Wales,  4  ft.  9  in.  by  4  fL,  16a. 
Second  Map— Burope,  5  ft.  6  in.  by  4  ft.  6  in..  21a.    Tliird  Msp- 
Two  Hemispberea  fm  preparation) .    Fourth  Map— AfHOft- 

FOB  LOND.  INTBBMEDIATE  EXAM. 
Interleaved,  crown  8vo,  2s.  6d. 

THE  HIEBO  OF  XENOPHON.    Edited  with  In 

troduction  and  Notes,  by  B.  Shindler,  M.A. 
'  Is  well  fitted  for  a  school  book   ....    of  oonrenlent  length,  ssd 
the  Greek  is  of  that  Attio  clearness  and  purity  which  we  find  in  Xeao- 
vhon.*—Athen^ntm. 

FOB  ABMT  CANDIDATES. 

THE  STUDENT'S  HI8TOBY  OF  THE  BXIGN 

of  GEOBGB  ni.    Based  on  BrliAit,  MaOMilay's  Easaya,  Napier,  etc. 
Sy  Oxon  (an  Army  Tutor).    4s.  od. 

THE    CAMBBIDQE  EXAMINEE.     A  Series  of 

Papers  set  by  Ladies  Holding  Univ.  Cert  .who  are  VBtpuged  in  prt^ 


paring  Pupils  for  the  Cambridge  Examinations.   Mon^ 


LONDON :  W.  SWAN  SONNENSCHEIN  &  CO.,  PATERNOSTER  SQUARE. 


Mr.  MURRAY'S  List  of  School  Books. 


Dr.  Wm.  Smith's  Educational  Series. 


LATIN  COURSE. 

Townff    JSeffinners*   lat  Latin 

r.ook  t  an   Inirodoction  to  Principia  Latioa, 
i*art  I.     cs. 

You-ng   ^Beginners^  2nd  Latin 

Book :  an    Introductioo  to  Principia  Latina, 
Part  II.     2S. 

Princlpl£i    XjCfctixuL    Part  L    Gram- 
mar, £xerciaes,  VocabulAiies,  etc.    39.  6d. 
Appefutisc    to  Fart  I,      Exercises 

and  Sxamination  Papers,    as.  6d. 

Prinoipia  X^cttina.    Part  II.   AFtnt 

Reading  Book.     3s.  6d. 

Principles    Ijatina.    Part  IIL    A 

First  Verse  Book.    3s.  M. 

Principia  Xiatina.  Part  IV.  Prose 

Compoaation.     38. 6d. 

Principia    Tiatliia.    Part  V.    Prose 

Traiuuation.     3a. 

Student's  Xjatin  Qraznxnar.  6s. 
Smaller  Latin  Grammar.  3s.  6d. 
Latin  -  Sngrliali  Vocabulary    to 

Phaedrus,  Cornelius  Nepos,  and  Caesar's  Gallic 
War.     3s.  6d. 

A     diild's     First   Latin    Book. 

Noans,    Pronouns,  and  Adjectives,  with  the 
Active  Verbs.      By  T.  D.  Hall.    x6mo.    as. 


FRENCH  COURSE. 

French  Principia.    Part  I. ,  Gram. 

mar.  Exercises,  Vocabularies,  etc.,  with  Mate- 
rials for  Conversation.    3s.  6d. 

Appendix  to  Bart  !•     Exercises 

and  Examination  Papers,    as.  6d. 

French   Principia.     Part   II.    A 

Reading  Book :  with  Etymological  Dictionary. 
4s.  6d. 

Student's  French  Grammar.   6s. 
Smaller  French  Grammar.   3s.  6d. 

GERMA-N  COURSE. 

Gtorman  Principia.  Part  I.,  Gram- 
mar, Exercises,  Vocabularies  etc.,  with  Mate- 
rials for  Conversation.    3s.  6d. 

German   Prinoipia.    Part  IL    A 

Reading  Book  :  with  a  Dictionary.    3s.  6d. 

Practical     German     Grammar. 

"*    ITALIAN  COURSE. 

Italian  Principia.  Part  I  ^  Gram- 
mar, Exercises,  Vocabularies,  etc.,  with  Mate- 
rials for  Conversation.    3s.  6d. 

Italian  Principia.   Part  II.    Read- 

ing  Book.    3s.  6d. 


GREEK  COURSE. 

Initia  GrsBca.     Part  I.     Grammar. 

Exercisest  Vocabularies,  etc    3s.  6d. 

Appendix  to  Bart  I.     Exercises 

and  Examination  Papers,    as.  6d. 

Initia  Grasca.    Part  II.   A  Reading 

Book.    3s.  6d. 

Initia    Gr8ac€L     Part    IIL     Prose 

Composition.    3s.  6d. 

Student^s  Greek  Grammar.    6s. 
Smaller  Greek  Grammar.    3s.  3d* 
Greek  Accidence.   2s.  6d. 
Plato.      Selections.     With  Notes. 

3s.  6d. 

ENGLISH  COURSE. 

Encrlish  Grammar.    With  Exercises. 

js.  6d. 

Primary  Bnfirlish  Grammar.  With 

Exercises,  etc.    zs. 

Primary  History  of  Britain.  2s.  6d. 
Modem  Geoffraphy.    5$* 
Smaller     Modem      Gheography. 

9S.  6d. 

Bnfflish  Ck>mposition.    With  Illus- 
trations and  Exercises.    3s.  6d. 


Dr.  Wm.  Smith's  Dictionaries. 


Concise  SiMe  Dictionary.    With  Maps  and  300  Illus- 

trationa.     azs. 

Smaller    3il>le  Dictionary.    With  Haps  and  lUustra- 

tions,     ys.  6cl. 

Greek  cuid  Itoman  Antiquities.   With  500  Woodcnts. 

38s. 
Smaller  Olajssical  Antiquitie&    With  200  Woodcuts. 

7s.  6d. 

Classical   Dictionary.    With  750  Woodcuts.    i8s. 


Smaller  Classical  Dictionary.    With  200  Woodcuts. 

7s.  6d. 

A  Complete  Latin-English  Dictionary.    218. 
A  Smaller  Latin-Bnglish  Dictionary.  79-  6d. 
A  Critical  Bngrlish-Latin  Dictionary.    21s. 
A  Smaller  fflaglish-Latin  Dictionary.    7s.  6d. 


Murray's  Student's  Manuals. 

WITH    NUMEROUS  ILLUSTRATIONS,  SEVEN  AND  SIXPENCE  EACH  VOLUME. 


Old  Testcuxient  History.    With  40 

Maps  and  Woodcuts. 

Ne^w  TeatCLixient  History.  With  30 

Map*  and  M^oodcuts. 

Anoien't  Biatory.    To  the  Conquests 

of  Alexander  the  Gr^at    With  70  Woodcuts. 

Ecclesiaatioal      History.       With 

Woodcuts.       In  Two  Paru :   I.  a.d.  30-1093. 

II.    lOO^rXaBo. 

Bnfflisli   Oliurch  History.    In  Two 

Parts  :  I.   59^»JSO%u_*';  *??^*7.7- 

Svidezicea  of  Christianity. 

[In  /rt^raiiom* 

History   ol^  Oreeoe.    To  the  Roman 

Conquest.     'VITith  Coloured  Maps  and  Wood- 
cuts.       ^^_^__^^^^__^___^ 


DR.  SMITH'S  SMALLER  MANUALS. 

Scripture  ISistory.    Continued  down  to  a.d.  70.    With 

Colouxed  Mnps  and  40  IUnstnit|oDS.    i6mo.    3s.  6d. 

Ancien't  Bidtory.    Down  to  the  Conquests  of  Alexander 

the  Great.      'With  70  lUustratioos.    z6mo.    3s.  6d. 

ALncient  Gteocrniphy.  With  30  Blustxations.  i6mo.  3s.  6d. 
Modem  Gleofirraphy.  Physical  and  Political.  i6mo.  2s.  6d. 
Rome.    To  tlie  Establishment  of  the  Empve.  With  Coloured 

M?p  and  70  Illustrations.    x6ino.    3s.  6d. 

Greece.     To   the  Roman  Conquest.    With  Coloured  Maps 
and  74  Illnstntioos.    iSma    3s.  6d. 

Olaasioal  Aft Tthology.     For  Ladies'  Schools  and  Young 

Persons.     Witn  90  Woodcuts.    z6mo.    3s.  6d. 
KnglfW?*^-     'Brom  the  Earliest  Times  to  1878.  With  Coloured 
Slaps  and  63  Woodcuts,    zfimo.    3s.  «d. 

•p*Tigifaih  literature.    i6mo.   3s.  6d. 
Specimexia  of  Hngllsh  Ijiterature.    i6mo.   38. 6d. 


History  of  Borne.  To  the  Establish- 
ment of  the  Empire.  With  Colocured  Map 
and  Woodcuts. 

The  Roman  Bxnpire.  [In preparation. 

Qibbon's  Decline  and  Fall  of  the 

Roman  Smpire.    With  loo  Woodcuts. 

H  nine's  Bn^rland    Continued  down 

to  1878.    7  Coloured  Maps  and  Woodcnts. 

Hallaxn's    History     of    Buro];)e 

during  the  Middle  Ages. 

Hallaxn's  Oonstitutional  History 

of  England. 

History  of  France.    Down  to  1872. 

With  Woodcuts.  * 


Ancient    Gteosrapby.     With    150 
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BY  ALFRED   CARPENTER,  M.D.,  M.R.C.P.  (LOND.), 
Chairman  €fthi  Council  of  the  Sanitary  Institute, 

AIR:      ITS    HYGIENIC    PROPERTIES. 

{Continued.) 

Ozone  is  oxygen  in  a  condensed  state ;  it  is  always 
present  in  the  fresh  air,  but  is  absent  in  the  close  air 
of  rooms,  and  not  always  found  out  of  doors  in  large 
towns,  and  but  seldom  in  great  cities.  It  may  be 
found  on  one  side  of  a  town  on  one  day,  and  absent 
in  the  same  place  on  the  next,  simply  because  the 
wind  has  changed  to  the  opposite  quarter.  We  do 
not  know  how  it  is  formed  in  nature.  It  may  be 
evolved  by  electric  action,  or  oxygen,  set  free  by  various 
agencies  may  take  the  form  of  ozone  when  first 
eliminated*  It  has  a  peculiar  smell.  It  is  able  to  set 
iodine  free  from  potassium  iodide,  by  which  its 
presence  may  be  recognised  with  certain  limitations. 
The  smell  which  is  observed  when  an  electric  machine 
is  worked  is  that  of  ozone.  It  is  half  as  heavy  again  as 
oxygen ;  that  is,  2  vols,  of  ozone  form  3  vols,  of  oxygen. 
It  is  an  important  agent  in  all  sanitary  operations ;  pro- 
bably produced  by  motion,  and  set  free  by  growing 
plants,  and  by  other  chemical  actions,  it  assists  to 
diminish  the  incidence  of  disease-producing  agencies. 
It  seizes  upon  the  so-called  albumenoid  ammonia  com- 
pounds, oxidizes  them,  and  renders  them  comparatively 
harmless.  It  is  found  near  to  the  surface  of  the  sea, 
probably  in  some  way  connected  with  the  physicjd 
changes  which  are  always  going  on  at  the  surface  of 
the  water,  when  that  water  is  in  constant  movement 
Its  presence  in  the  air  on  one  side  of  a  great  city  and 
its  absence  in  the  other,  arises  from  its  being  used  up 
in  oxidizing  the  organic  matters  which  have  been  dis- 
charged into  the  air  by  the  decomposition  of  dead 
matter  in  the  city.  Thus  ozone  is  never  found  where 
such  decomposition  is  going  on,  when  that  is  in  excess 
of  the  quantity  of  ozone  produced.  Its  production  is 
associated  with  many  of  the  processes  which  are  in 
vogue  for  the  purification  of  the  atmosphere.  It  may 
be  simply  oxygen  in  an  electrified  form,  intimately 
associated  with  the  molecular  state  of  the  gas,  but 
chemists  are  not  thoroughly  agreed  as  to  its  nature. 
Those  who  wish  for  more  information  upon  this  agent 
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and  its  associations  should  study  Dr.  Cornelius  Fox's 
important  work  on  Ozone  and  Antozone,  which  gives 
a  complete  account  of  the  '  when,  where,  why,  and 
how  is  Ozone  observed  in  the  atmosphere.' 

Chemical  Examination  of  the  Air, — ^The  presence 
of  O  is  easDy  shown  by  the  eudiometer,  as  is  explained 
in  every  work  upon  elementary  chemistry.  N  is  found 
when  P  has  been  burnt  in  a  receiver  containing  a 
measured  quantity  of  air,  and  so  placed  over  water  that 
the  fumes  of  the  P^Os  which  result  from  the  union  of 
the  O  wiA  the  P  will  be  absorbed  by  the  liquid  One* 
fifth  of  the  original  volume  disappears,  and  N  remains 
with  the  minute  quantity  of  CO,  which  is  always 
present  in  the  air.  The  presence  of  COa  is  shown  by 
passing  a  measured  volume  of  air  through  a  solution 
of  lime  or  baryta  water.  The  volume  of  air  being 
known,  and  the  quantity  of  carbonate  of  lime  or  baryta 
which  has  formed  in  the  solution  being  ascertained, 
the  percentage  of  CO3  in  the  air  experimented  on  will 
be  easily  worked  out,  but  the  process  is  very  delicate 
and  requires  close  attention  to  minute  detail.  The 
watery  vapour  varies  with  the  temperature ;  a  purely  dry 
air  is  seldom  met  with  ;  a  cubic  foot  of  air  may  have 
from  one  grain  up  to  10  grains  of  water  diffused 
through  it.  The  watery  vapour  may  be  collected  by 
passing  a  given  quantity  of  air  through  calcium 
chloride.  The  increase  of  weight  of  the  latter  after 
the  operation  will  give  the  amount  of  watery  vapour. 

NH^  is  collected  by  drawing  the  air  by  means  of  an 
aspirator  through  wash-bottles  containing  a  measured 
quantity  of  water  which  is  perfectly  free  from  NH3 
and  by  then  determining  the  free  and  albumenoid  NH3 
by  Wanklyn's  method.  This  process  should  be  studied 
by  all  who  are  engaged  in  sanitary  work.  It  is  set  out 
in  full  in  *  Water  Analysis,'  by  J.  A.  Wanklyn,  to 
which  I  must  refer  the  reader,  as  space  prevents  me 
giving  all  the  details. 

Ozone  is  indicated  by  test  papers  which  have  been 
dipped  in  solution  of  KI  and  starch.  The  paper 
should  be  exposed  for  a  definite  time,  if  possible,  with 
exclusion  of  light  The  quantity  of  ozone  is  said  to  be 
made  out  by  observing  the  depth  of  blue  colour 
produced  and  comparing  it  with  a  scale  which  has 
been  previously  assessed  at  its  value.  The  conclusion 
may  be  erroneous,  as  nitrous  acid  (N2O3)  will  affect 
the  test  paper  when  present  to  the  extent  of  -nn>Vtny  ^^ 
the  volume  of  the  air,  and  a  minute  portion  of  the 
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iodine  set  free  never  acts  upon  the  starch,  as  it 
is  immediately  volatilized  or  oxidized  These  agencies 
can,  however,  be  averaged  and  allowed  for. 

Microscopical  Examination  of  Air. — ^There  are  a 
great  number  of  materials  found  suspended  in  the  air, 
oi^ganic  as  well  as  inorganic    The  observations  which 
have  been  recently  made  out  connected  with  the 
magnificent  sunsets  of  1883  will  be  a  case  in  point, 
for  it  seems  to  be  established  beyond  refutation  that 
the  minute  dust  from  volcanic  action  reaching  the 
upper  regions  of  the  air,'continue  to  circulate  round 
the  earth  for  long  periods  before  the  whole  is  again 
deposited  upon  its  surface.    These  particles  allow  of 
refraction,  and  so  produce  the  colours  which  have  been 
so  manifest  at  eventide.    The  matters  suspended  in 
the  air  may  be  collected  by  arranging  a  small  funnel 
with  a  microscopical  slide  below  its  point,  which  has 
been  moistened  with  glycerine.    The  end  of  the  fun- 
nel must  be  with  the  slip  of  glass  enclosed  in  an  air- 
tight chamber,  such    as  is   provided   by  Pouchet's 
aeroscope ;  trom  this  a  small  glass  tube  passes  out  and 
is  connected  with  an  aspirator;  as  the  water  runs 
away,  the  air  impinges  on  the  slide,  any  solid  particles 
which  it  may  contain  are  arrested  by  the  glycerine,  or 
the  air  may  be  drawn  through  pure  distilled  water  and 
the  resulting  deposit  examined  after  it  has  settled. 
The  collected  inorganic  particles  are  found  to  be 
particles  of  silica^  calcium  salts^  and  iron  oxides.    If 
the  water  is  slowly  evaporated,  chlorides  are  found, 
especially  if  the  specimen  has  been  collected  near  the 
sea.    A  large  number  of  living  cells  and  the  debris  of 
dead  creatures  are  sometimes  arrested.    Ehrenberg 
collected  more  than  200  forms  of  rhizopods^  tardigrades^ 
and  anguillulce^  micrococci^  bacteria^  spores  of  fungi^ 
varying  with  the  season  of  the  year;  pollen  from 
flowers,  starch  grains^  dried  cells  of  all  kinds,  such  as 
those  of  ^x  and  mucuSy  epidermic  scales  both  animal 
and  vegetable.    It  has  been  shown  how  very  minute 
particles  are  made  visible  by  a  ray  of  light  passing 
through  a  dark  room,  as  any  one  may  see  for  himself. 
The  suspended  matters  which  are  found  in  enclosed 
spaces  are  indicative  of  the  actions  which  are  taking 
place  in  those  spaces.    The  dust  from  the  ward  of  a 
hospital  contains  just  those  particles  which  we  might 
expect  to  find  there — germs  which    will  propagate 
disease  if  carried  to  a  favourable  site.    It  is  probable 
that  cattle  diseases,  such  as   pleuro-pneumonia  and 
foot-and-mouth  disease,  are  spread  in  this  way,  whilst 
small  pox,  scarlatina,  and  measles,  may    owe  their 
diffusion  to  a  similar  source ;  and  erysipelas  may  be 
spread  from  case  to  case  by  currents  of  air,  carrying 
with  them  the  spores  which  are  able  to  create  the 
disease. 

Some  of  these  spores  may  be  dried  and  retained  as 
dust  for  long  periods ;  when  moistened  with  water  they 
revive  and  are  able  to  propagate  their  species  or  set 
up  the  disease  anew.  The  air  of  mines,  workshops, 
and  factories  are  seen  to  contain  particles  sufficiently 
numerous  to  set  up  diseases  in  the  lungs,  etc.,  of  the 
workpeople  employed,  whilst  in  some  occupations,  such 
as  woolsorters,  disease  so  often  arises  that  it  becomes 
recognised  by  the  name  of  the  occupation  of  the 
persons  attacked.  Bacilli  of  various  kinds  are  cul- 
tivated in  the  raw  material  which  is  being  worked  into 
a  manufactured  article,  and  the  hands  employed  may 
suffer  seriously  from  the  effects  of  the  cacozyme. 

Server  air  may  propagate  disease  by  carrying  the 
germs  and  discharging  them  by  ventilators  into  the 


open  street,  to  the  possible  imury  of  the  passengers. 
When  sewers  smell,  there  is  a  fault  somewhere,  which 
should  be  rectified  by  a  removal  of  its  otuse,  not,  as  is 
too  often  the  case,  simply  by  dosing  the  opening  from 
which  the  smell  comes.  The  air  of  vaults  may  be 
shown  to  contain  injurious  particles,  and  organic 
matter  has  been  arrested  in  air  from  marshes  which  is 
supposed  to  be  the  cause  of  intermittent  fever.  It  is 
certain  that  microscopical  examination  of  air  will,  in 
the  future,  be  a  necessary  part  of  the  work  of  a  disease 
preventer. 

The  Removal  of  Waste  and  iMPURmss. 

The  waste  which  arises  from  the  mere  act  of  living, 
the  impurities  which  necessarily  follow  from  that  act, 
and  which  must  be  incessantly  removed,  are  some  of 
the  most  difficult  problems  of  sanitary  work  in  great 
towns.  The  impurities  consist  of  defilements  of  the 
air  which  have  to  be  reduced  to  the  lowest  amount  by 
natural  ventilation  if  possible,  and  if  natural  ventilation 
is  not  equal  to  the  work,  tl^en  by  artificial  means.  They 
also  consist  of  the  natural  refuse  from  sinks,  baths,  and 
closets,  and  are  intimately  associated  with  the  formation 
of  drains  and  sewers,  as  well  as  of  traps  and  means  foe 
ventilating  the  same.  The  removal  of  such  impurity 
invites  a  question  as  to  the  transit  of  sewage  by  the 
dry  method  or  by  water  carriage.  It  entails  a  con- 
sideration also  of  sewer  gas  and^septic  organisms  gene- 
rally, as  well  as  the  use  of  antiseptics,  deodorisers,  and 
disinfectants.  We  will  consider  each  of  these  under 
its  separate  heading. 

Ventilation. — The  means  whereby  air  is  set  in  motion 
may  be  considered  under  two  heads,  i.  Natural  2. 
Artificial. 

Natural  Ventilation. — ^This  is  promoted  by  changes 
in  temperature  and  moisture;  by  the  winds;  and  by  the 
law  which  causes  the  difTusioh  of  gases  through  space; 
The  changes  in  temperature  and  moisture  are  such  as 
arise  from  the  unequal  weight  of  the  air  when  heated 
by  the  sun's  rays  or  chilled  by  cold  blasts  from  distant 
regions.  Tables  are  given  in  scientific  works  by  which 
calculations  are  made  as  to  velocities  produced  by  dif- 
ference of  temperature,  and  rules  are  laid  down  for 
making  the  calculations.  In  ordinary  cases  the  dif- 
ference in  pressure  cannot  be  obtained  by  direct 
observation,  but  must  be  gathered  by  finding  out  the 
difference  of  temperature  of  the  outer  and  inner  air  of 
the  room  under  consideration.  A  formula  is  given  by 
Prof,  de  Chaumont,  which  is  as  follows :  *  The  height 
from  the  aperture  at  which  air  enters  to  that  from 
which  it  escapes  multiplied  by  the  difference  of  tem- 
perature between  the  outside  and  inside  and  divided 
by  491.'  This  will  give  the  actual  movement  produced 
by  unequal  weight  of  air.  The  491  indicates  the 
fraction  which  is  called  the  co-efficient  of  the  expanaon 
of  gases.  If  Fahrenheit  is  the  thermometer  employed, 
it  should  be  remembered  that  the  volume  of  a  gas 
expands  7^  times  for  every  degree  of  risen  tempera- 
ture, or  ^^j-  if  the  Centigrade  is  used 

Another  rule  may  also  be  remembered  with  advan- 
tage, viz.,  that  air  rushes  into  a  vacuum  with  a  velocity 
which  a  heavy  body  would  acquire  in  falling  from  a 
height  of  five  miles,  viz.,  1,304  feet  per  second.  The 
velocity  in  feet  per  second  of  falling  bodies  is  equal 
to  nearly  eight  times  the  square  root  of  Uie  height 
through  which  they  have  Men,  and  fluids  pass  through 
an  orifice  in  a  partition  with  a  velocity  which  is  equal 
to  that  which  a  body  attains  in  falling  through  a  height 
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equal  to  the  difference  in  depth  of  the  air  on  the  two 
sides  of  the  partition.     This  is  called  the  Rule  of 
Montgolfier.    The  causes  of  movement  are  constantly 
acting  with  every  change  of  temperature,  and  it  is 
added  to  by  the  alteration  in  moisture  which  such 
changes  bring  about.    There  are  losses  of  power  pro- 
duced by  friction  and  angles,  but  these  are  not  great 
except  in  cases  when  the  openings  are  too  minute  to 
be  of  much  service.    The  most  powerful  ventilating 
agent  is  the  wind ;  its  agency  must  be  considered  in  all 
plans  for  ventilating  a  given  place.     The  pressure  of 
the  wind  equals  three-quarters  of  an  ounce  on  each 
square  foot  when  the  air  moves  at  the  rate  of  three 
miles  per  hour ;  2  ozs.  at  five  miles ;  4  ozs.  at  seven 
miles ;  8  ozs.  at  10  miles ;  and  i  lb.  when  the  air  travels 
at  the  rate  of  fourteen  miles  per  hour.  This  power  of  the 
wind  is  but  too  often  forgotten  in  artificial  systems  of 
ventilation.     It  can  be  always  more  or  less  trusted  to, 
if  there  is  room  for  open  windows  and  simple  venti- 
lating apertures.    These  openings  allow  the  changes 
of  temperature  and  moisture  (which  must  arise  when 
a  number  of  people  occupy  a  room)  to  come  into  play. 
The  great  difficulty  is  to  arrange  the  openings  so  that 
a  draught  may  not  impinge  upon  some  of  the  occu- 
pants, the  result  of  which  is  but  too  generally  an  outcry 
on  their  part  for  the  opening  to  be  closed.    Windows 
should  always  be  placed  at  opposite  sides  of  the  room. 
They  should  reach  to  the  ceiling,  and  open  both  top 
and  bottom.     The  top  sash  may  be  made  to  open  in- 
wards, so  that  the  draught  may  be  towards  the  ceiling 
in  the  first  instance ;  a  wire  gauze  may  cover  the  space 
which  is  left  at  the  lower  part  when  the  sash  is  raised, 
provided  care  be  taken  that  the  gauze  be  kept  clean. 
Various  kinds  of  ventilators  are  provided,  such  as  glass 
louvres,   movable  sheets    of   glass  with    perforated 
mouldings.    Tobin's  tubes,  by  which  air  is  brought 
from  pure  sources  and  delivered  in  the  room  at  suitable 
places,  pierced  conical  bricks,  etc.,  etc.    It  is  necessary 
to  consider — ist.  The  inlets  for  fresh  air.     2nd.  The 
exits  for  used-up  air;  and  3rd.  the  number  of  people 
who  are  likely  to  occupy  the  room  or  building. 

{Tobt  continued.^ 


(  What  fo  teach^  and  hew  to  teach  it,) 

BY  RICHARD  BALCHIN. 

The  work  for  Standard  V.,  as  set  forth  in  the  code,  is  as 
follows  : — {a)  Animal  or  plant  life ;  ib)  the  chemical 
and  physical  principles  involved  in  one  of  the  chief 
industries  of  England,  among  which  agriculture  may 
be  reckoned ;  (c)  the  physical  and  mechanical  prin- 
ciples involved  in  the  construction  of  the  commoner 
instruments,  and  of  the  simpler  forms  of  industrial 
machinery. 

This  syllabus  is  extremely  vague — probably  inten- 
tionally so — in  order  to  allow  the  teacher  a  wide 
freedom  of  choice.  As  a  matter  of  fact,  however,  we 
require  no  further  explanation  of  the  general  intention 
of  the  Department  beyond  that  given  in  the  instruc- 
tions— 'to  prepare  a  progressive  course  of  lessons 
adapted  to  cultivate  habits  of  exact  observation,  state- 
ment, and  reasoning.' 


It  will,  of  course,  be  necessary  for  the  teacher  to 
arrange  a  syllabus  of  about  sixty  lessons  and  submit 
it  to  H.M.  Inspector.  A  reading  book  on  '  Elementary 
Science '  is  required  for  Standard  V. ;  and  the  scheme 
of  lessons  will  necessarily  be  based  upon  the  contents 
of  that  book.  I  will  assume  that  No.  3  of  '  Hughes' 
Science  Readers'  is  used.  From  page  i  to  page 
60  treats  of  the  following  subjects : — The  three 
states  of  matter ;  the  physical  properties  peculiar  to 
each  state ;  simple  machines ;  heat  Here  is  ample 
material  for  a  year's  work.  A  course  of  sixty  lessons 
may  easily  be  arranged  from  this  bare  outline.  As  a 
fact,  this  part  of  the  reader  exactly  embraces  the  work 
for  the  first  stage  *  Mechanics '  as  given  in  the  *  Fourth 
Schedule '  of  the  code ;  and  if  I  were  taking  *  Me- 
chanics '  as  a  specific  subject,  I  should  certainly  use 
this  book  as  the  '  General  Reader '  for  Standard  V. 
A  complete  syllabus  of  lessons  on  this  division  of  the 
book  appears  in  volume  I.  page  223  of  this  magazine ; 
hence,  I  need  not  repeat  here  what  I  then  gave  with 
considerable  detail. 

From  page  86  to  page  174  of  the  class-book  we 
have  material  for  another  and  distinct  course  of 
lessons.  The  subject  is  'Elementary  Chemistry.' 
Hence  the  teacher  who  uses  this  book  has  a  choice 
of  two  subjects  to  serve  as  the  basis  of  his  lessons  on 
Elementary  Science  for  Standard  V.  He  may  confine 
his  attention  to  the  first  part  of  the  book  and  take 
*  Natural  Philosophy,*  or  he  may  devote  the  time  to 
'Elementary  Chemistry.'  I  will  assume  the  latter 
course  is  adopted.  The  following  is  therefore  a 
syllabus  of  lessons  in  '  Elementary  Science '  as  a  class- 
subject  for  Standard  V.,  based  upon  the  contents  ot 
the  latter  part  of  *  Hughes'  Science  Reader,'  No.  3. 

Lessons  I.  to  IV. 

Elements  and  compounds  ]  composition  of  chalk 
and  red  oxide  of  mercury. 

Lessons  V.  and  VI. 

Difference  between  a  chemical  compound  and  a 
mechanical  mixture.    Composition  of  water  and  of  air. 

Lessons  VII.  to  X. 

Analysis  and  synthesis.  Analysis  of  red  oxide  of 
mercury ;  of  chalk ;  and  of  water.  The  combination 
of  oxygen  and  iron ;  of  carbon  dioxide  and  lime ;  and 
of  the  fumes  of  hydrochloric  acid  and  ammonia. 

Lessons  X.  and  XI. 

The  chemistry  of  air.  Experiment  with  the  bell- 
jar  and  phosphorus. 

Lessons  XII.  and  XIII. 
Oxygen  :  its  preparation  and  properties. 

Lessons  XIV.  and  XV. 
Hydrogen :  its  preparation  and  properties. 

Lessons  XVL  and  XVII. 

The  chemistry  of  water.  Analysis  by  {a)  heat ;  {b) 
electricity;  (c)  sodium. 

Lessons  XIX.  to  XXIL 

Chief  compounds  of  oxygen,  {a)  Oxide  of  iron ; 
(b)  oxide  of  mercury;  (c)  carbon  dioxide;  (d) 
nitrous  oxide,  etc. 
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Lesson  XXIII. 
Carbon :  its  various  forms  and  chief  properties. 

Lessons  XXIV.  and  XXV. 

Chief  compounds  of  carbon,  (a)  Carbon  dioxide ; 
iff)  hydro-carbons. 

Lesson  XXVI. 
Nitrogen  t  its  preparation  and  properties. 

Lessons  XXVII.  to  XXX. 

Ammonia :  its  source,  properties,  and  compounds. 

Lessons  XXXI.  and  XXXIL 
Chlorine :  its  preparation  and  properties. 

Lessons  XXXIII.  to  XXXVL 

Compounds  of  chlorine,  (a)  Chloride  of  lime; 
{p)  chloride  of  ammonia ;  (r)  chloride  of  sodium. 

Lessons  XXXVIL  to  XL. 

Phosphorus:  its  mode  of  preparation,  uses,  and 
compounds. 

Lessons  XLL  to  XLIV. 

Sulphur :  its  mode  of  preparation  and  chief  com- 
pounds. 

Lessons  XLV.  to  L. 

Economic  chemistry,  ^.^.,  chemistry  of  food.  Fats, 
sugar,  starch,  cellulose,  milk,  cheese,  etc. 

Lessons  LI.  to  LX. 

Agricultural  chemistry.  Composition  of  wheat  and 
other  kinds  of  com ;  of  roots,  etc. ;  composition  of 
soils. 

It  will  at  once  be  seen  that  the  above  syllabus,  be- 
sides being  adapted  for  the  class-subject '  Elementary 
Science '  for  Standard  V.,  is  also  arranged  to  suit  the 
requirements  of  the  first  stage  of  the  specific  subject — 
'  Chemistry.'  In  the  Fourth  Schedule  of  the  code  we 
find  the  following  outline  given  as  indicating  the  work 
of  the  first  stage  of  this  specific  subject : — '  Elementary 
and  compound  matter.  Illustrations  of  combination 
and  decomposition  in  such  bodies  as  hydrochloric 
acid,  water,  oxide  of  mercury,  and  rust  of  iron.'  The 
*  Science  Reader '  (Hughes')  so  exactly  embraces  this 
official  syllabus  that,  as  I  intend  taking  '  Chemistry '  as 
a  specific  subject  next  year,  I  shall  certainly  use  this 
book  as  the  '  general '  reader  for  Standard  V. 

Perhaps  it  may  be  well  I  should  here  mention  that 
my  arrangement  of  '  Elementary  Science'  as  a  class- 
subject  in  Standards  I.  to  IV.  inclusive  is  intended  to 
lead  up  to  the  specific  subjects  in  Standards  V.  to 
VII. ;  and  that  *  Chemistry'  and  *  Mechanics '  are  the 
two  specifics  I  have  chosen.  This  year,  however, 
being  with  me  a  ten-months'  year,  and  my  school 
quite  a  new  school,  I  am  not  taking  any  specific 
subjects  at  all.  And  I  should  strongly  advise  all 
teachers  opening  new  schools  to  follow  my  plan  in 
this  respect ;  for  if,  while  the  school  is  only  partly 
full,  and  there  are  comparatively  few  boys  in  the  upper 
standards,  these  subjects  are  begun,  the  work  is  thrown 
into  considerable  confusion  in  future  years.    I  would, 


of  course,  from  the  very  day  of  the  opening  of  the 
school,  start  an  interesting  and  attractive  series  of 
object  lessons,  not  for  examination  purposes,  but 
merely  to  mike  the  school  a  popular  one  in  the 
neighbourhood. 

There  is  one  point  in  connection  with  this  subject 
of  chemistry  that  I  ought  to  explain.    The  nomencla- 
ture of  the  science,  as  well  as  the  manner  of  stating 
the  chemical  formulae,  are  at  present  in  an  unsettled 
state.    This  is,  of  coxu^,  inevitable  in  the  case  of  such 
a  progressive  science  as  chemistry,  where  fresh  dis- 
coveries are  continually  being  made,  involving  the 
modification  of  old  statements  and  the  adoption  of  an 
altered  formula.    The  symbols,  however,  remain  the 
same.    For  instance,  the  symbols  H,  O,  N  and  Ca 
stand  respectively  for  hydrogen,  oxygen,  nitrogen,  and 
calcium.     Shall  I,  for  '  water '  and  *  ammonia,'  write 
HjO  and  HgN,  placing  the  electro-positive  element 
first  (as  being  the  one  which  appears  at  the  negative 
pole  during  electrical  analysis),  or  shall  I  use  as  for- 
mulae for  these  binary  compounds  OH^  and  NH3,  as  I 
find  Dr.  Frankland  does  in  his  *  Lc^ure  Notes  for 
Chemical  Students '  ?    And  with  respect  to  the  nomen- 
clature.   Shall  I,  in  the  case  of  the  compoimds  CO, 
COj,  and  H3CO3,  use  the  terms  carbonic  oxide,  car- 
bonic anhydride,  and  carbonic  acid  ?  or  shall  I  call 
the  first  oxide  of  carbon,  and  the  second  carbon  di- 
oxide and  carbonic  acid  indifierently?    Shall  I  call 
chalk  calcic  carbonate,  or  carbonate  of  lime  ?    For 
the  compound   expressed   by  the  formula  K^SO^ 
which  term  shall  I  use?     Sulphate  of  potash,  or 
sulphate  of   potassium,  or   dipotassic    sulphate,  or 
potassium  sulphate  ? 

It  is  quite  evident  that  before  I  b^n  to  teach  even 
little  boys  the  most  elementary  chemistry,  I  must 
settle  what  nomenclature  to  use,  and  what  system  of 
formulation  to  adopt  My  difficulty  is  just  this.  I 
must  assume  that  some  at  least  of  my  boys  will  pursue 
the  subject  further  when  they  leave  school  Well, 
what  will  they  then  think  of  me  and  my  teaching  if 
they  find  to  their  cost  that  most  of  what  I  have  told 
them  they  have  to  unlearn  before  going  any  further? 
They  will  perhaps  conclude  that  I  had  far  better  have 
taught  them  nothing.  And  yet  I  cannot  possibly  be 
continually  referring  to  the  same  substance  under 
three  or  four  different  names,  nor  every  time  I  nse  a 
formula  show  that  there  are  very  good  reasons  why  it 
should  be  written  in  two  or  three  other  ways. 

I  have  decided  in  these  notes  to  use  the  ordinary 
names  and  the  most  commonly  received  fonnuls, 
except  in  cases  where  such  are  positively  erroneous. 
For  instance,  I  shall  use  the  term  'oxide  of  iron'  in 
preference  to  *  ferric  oxide,'  and  adopt  the  fonnula 
HjO  (water)  rather  than  OH3.  I  shall,  however,  call 
CO3  carbon  dioxide,  and  not  carbonic  acid,  for  the 
simple  reason  that  it  is  not  an  acid  at  all  with  die  H]0 
abstracted,  there  being  in  COj  no  hydrogen  for  a 
metal  to  diisplace ;  it  is,  in  fact,  an  anhydrida 

I  feel  there  is  no  injustice  done  to  the  boys  by  the 
adoption  of  these  terms,  because  my  lessons  will  deal 
only  with  the  most  common  every-day  substances,  to 
which  common  every-day  names  will  always  be  given. 
If  I  were  teaching  a  class  of  adults,  the  case  would  be 
quite  difierent  Then  most  assuredly  I  should  follov 
Dr.  Frankland's  system,  and  as  certainly,  Dr.  Aveling^'s 
method  of  teaching. 

(To  be  continued.) 
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'The  Practical  Teacher"  Music  Competition— FIrtt  Prize  (School  Songs). 

THE   CHILD'S  FIRST  GRIEF. 
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"Practical  Toacher"  Money  Prize  Competition— First  Prize  (Action  Songs 
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'TIS    SPRING-TIME. 

Words  and  Music  by  R.  P.  GRAHAM,  A.CP. 
Board  Schools,  HamDgton,  Camberland. 
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(i)  Rub  hands  briskly  together,  then  gradually  extend  them  right  and  left  respectively.  (2)  Wave  right  hand  twice. 
(3)  Extend  arms  to  the  front,  fists  closed.  (4)  Imitate  sowing  of  seed.  (5)  Point  to  the  right  or  left.  (6)  Hazids  raised  to 
level  of  head,  fingers  in  rapid  motion.  (7)  Hands  partly  extended  to  front,  palms  facing  upwards,  tips  of  fingers  and  thumb 
together  ai  first,  then  expanded.    (8)  Imitate  the  act  of  smelllnfj  flowers.    (9)  Point  with  extended  finger. 
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Peridt  <Srmtt  in  Jfnfant  Sx:|^90ls« 

BY  MRS.   MORTIMERi 

Uctwrtr  M  Jdndir'^arifH  ai  thi  ffomg  and  Coiamal  TVaimng 

CoUigt^  London* 

Section  //. — Phenomena  of  Nature, 

LESSON— THE  MOON  AND  STARS- 

Last  week  we  had  a  long  talk  about  the  sun.  Do  you 
remember  anything  you  told  me  about  it  ?  It  gives  us 
light  and  heat,  it  makes  the  plants  and  flowers  grow. 
Yes,  that  is  right.  When  do  we  see  the  sun  ?  In  the 
daytime.  Do  you  ever  see  it  at  night?  No.  Well, 
I  went  out  last  night,  and  saw  something  very  bright  in 
the  sky.  What  was  that?  It  was  the  moon.  How  many 
of  you  saw  the  moon  last  night  ?  Not  many  of  you  ;  how 
was  that?  Yes,  you  were  in  bed.  Do  you  know  if  the 
moon  shines  every  night?  No,  sometimes  there  is  no 
moon  to  be  seen.  So,  you  see,  sometimes  the  moon 
shines  very  brightly,  and  at  other  times  you  cannot  see 
it  Now,  perluips,  some  of  you  who  have  seen  the  moon 
can  tell  me  something  about  its  shape.  It  is  round  like 
the  sun.  Is  it  alwavs  round  ?  No,  sometimes  it  has  a 
little  piece  ofif  one  siae.  Sometimes  there  is  only  half  a 
moon.  Sometimes  only  a  quarter,  and  sometimes  only  a 
very  little  strip.  So,  you  see,  the  moon  does  not  always 
seem  the  same  shape  to  us.  When  the  moon  is  only  a  little 
strip  we  say  it  is  tne  new  moon.  If  you  watch  the  new 
moon,  you  will  see  that  after  a  few  nights  it  is  much 
lai^ger.  The  moon  goes  on  getting  larger  until  it  gets 
quite  round.  Can  you  tell  me  what  we  say  of  it  then  ? 
We  say  it  is  the  full  moon.  If  you  had  noticed  the  first 
day  of  the  new  moon,  and  kept  count  of  the  days,  you 
would  find  that  fourteen  days  had  passed  while  the  moon 
was  becoming  full  Do  you  know  what  happens  when 
the  moon  is  full  ?  It  begins  to  get  smaller.  Yes,  first  it 
gets  to  half  a  moon,  and  then  smaller  and  smaller.  How 
long  do  you  think  the  moon  is  in  getting  quite  small  again  ? 
Fourteen  days.  Yes,  just  the  same  time  as  it  took  to 
become  quite  round.  Who  can  tell  me  how  many  weeks 
there  are  in  fourteen  days  ?  Two  weeks.  Then,  you  see, 
the  moon  is  two  weeks  getting  large,  and  two  weeks 
getting  small.  How  many  weeks  is  that  ?  Four  weeks. 
What  do  four  weeks  make?  A  month.  Yes,  we  say 
there  is  a  new  moon  every  month.  When  the  moon  is 
getting  smaller  we  say  it  is  '  on  the  wane.'  What  does 
the  moon  give  us  ?  Light.  Yes,  we  like  to  walk  out 
when  the  moon  is  shining  brightly.  The  light  makes 
everything  look  so  pretty.  Can  ^ou  look  at  the  moon  ? 
Yes,  it  does  not  hurt  our  eyes  like  the  sun.  Why  not  ? 
Because  it  is  not  so  strong.  The  light  that  comes  from 
the  sun  is  of  a  golden  colour,  but  the  light  of  the  moon 
is  white  like  silver,  so  that  we  always  talk  about  the 
silvery  moon  and  the  golden  sun. 

Very  often  at  night  the  moon  does  not  shine,  and  then 
it  would  be  very  dark  indeed  if  something  else  did  not  try 
to  give  us  light.  What  do  you  think  I  mean?  The 
stars.  What  can  you  tell  me  about  them  ?  There  are  a 
great  many  stars  sdl  over  the  sky.  What  can  you  say 
about  their  size?  They  are  very  small,  some  much 
smaller  than  others.  What  else  can  you  tell  me  ?  They 
are  very  bright  and  seem  to  be  moving  or  dancing 
about.  What  do  we  call  this  kind  of  moving  ?  You  do 
not  know.  There  is  a  pretty  little  song  you  sing  about 
the  stars  that  tells  you  what  they  do.  Now  sing  me  part 
of  that  song?  '  Twinkle,  twinkle,  little  star.'  Well,  then, 
what  can  you  say  about  the  movement  of  the  stars.  They 
twinkle.  Do  you  like  to  see  the  stars  ?  Yes,  they  look 
very  bright  and  pretty  in  the  sky.  Of  what  colour  are 
they?  They  are  silvery  like  the  moon.  Do  you  see  the 
stars  only  when  there  is  no  moon  shining  ?  Oh  no,  some- 
times we  see  both  the  moon  and  stars.  Do  you  think 
you  could  reach  the  sUrs  ?  No,  they  are  a  long  way  off. 
If  you  were  to  build  a  house  on  the  top  of  another  very 
high  indeed,  you  would  still  not  be  able  to  touch  the  sky. 
It  it  very  faurawayi 


Section  IL — Scenes  of  Common  Life. 

LESSON— MODES  OF  CONVEYANCE. 

I.  The  different  modes  of  cowveyance  to  be  named, — 
Now,  children,  let  us  suppose  we  have  a  half-holiday.  Where 
would  you  like  to  go  ?  To  Richmond— Regent's  Park- 
Zoological  Gardens.  Yes,  we  cotdd  go  to  any  of  these 
places  and  have  a  very  happy  time,  but  we  will  imagine 
we  are  going  to  the  ZcMlogical  Gardens  this  afternoon.  I 
wonder  who  can  tell  me  how  we  can  get  there.  Where 
are  we  now  ?  At  school  Yes,  but  where  is  your  school  ? 
Near  King's  Cross.  Very  well ;  now  we  want  to  know 
how  to  get  from  King's  Cross  to  the  Zoological  Gardens. 
Do  ycttknow  where  the  Gardens  are  ?  In  Regent's  Park. 
Who  has  ever  been  to  the  Park?  How  <Sd  you  get 
there  ?  We  walked.  Yes,  you  can  walk,  but  it  is  rather 
a  long  way,  and  it  is  very  much  better  to  ride,  then  you 
can  play  about  when  you  get  there  without  getting 
tired.  Who  has  ever  ridden  to  Regent's  Park?  In 
what  did  you  ride  ?  In  an  omnibus.  And  you. 
Tommy?  In  a  train.  Well,  here  is  one  little  boy 
says  he  went  in  his  father's  cab;  that  must  have  been 
nice,  I  am  sure.  Now  is  there  anything  else  in  which 
you  could  ride  besides  an  omnibus,  train,  or  cab  ? 
Very  well,  Mary  says  her  father  took  them  all  in  his  cart 
when  they  went  When  I  went  to  the  2^1ogical  Gardens 
last  I  saw  a  great  many  carriages  outside  the  gates.  What 
were  they  doing  there  ?  Quite  right,  they  were  waiting 
to  take  away  the  ladies  and  gentlemen  whon\  they  had 
brought  there.  Is  there  no  other  means  by  which  we  can 
get  from  one  place  to  another  ?  Well,  if  you  stand  by 
King's  Cross  station,  you  will  often  see  people  riding  in 
something  else  that  you  have  not  mentioned.  Yes,  it  is  a 
tram-car.  What  are  tram-cars  like?  Yes,  they  are 
something  like  onmibuses,  and  James  says  they  are 
something  like  trains.  In  what  are  they  like  omnibuses  ? 
They  are  drawn  along  the  streets  by  horses,  and  they 
stop  when  any  one  wants  to  get  in.  why  did  James  say 
they  were  like  trains  ?  Because  they  run  on  lines  like  the 
trains. 

Now,  I  am  quite  sure  you  have  all  seen  gentlemen 
riding  on  something  that  you  have  not  yet  mentioned. 
Well,  Mary?  I  have  seen  a  gentleman  on  a  tricycle. 
And  there  is  something  very  much  like  a  tricycle  ;  what 
is  that  ?  A  bicycle.  What  is  the  difference  between  a 
tricycle  and  a  bicycle  ?  One  has  three  wheels,  and  the 
other  has  two.  Yes ;  it  is  very  easy  to  remember,  because 
this  part  of  the  word  means  '  wheel'  (underlining  '  cycle ') 
and  '  bi '  means  '  two ' ;  and  '  tri'  means  '  three,'  so  that 
*bi-cycle'  means  'two  wheels,'  and  'tri-cycle'  means 
*  three  wheels.'  Haven't  you  had  a  word  with  *  tri '  in  it 
before  ?  Yes, '  tri-angle.'  What  does  that  mean  ?  The 
other  day  I  saw  a  gentleman  riding  by  himself,  but 
it  was  not  on  a  bicycle  or  a  tricycle.  Can  you  tell  me 
what  he  was  on  ?  He  was  on  a  horse.  We  say,  he  was 
riding  horseback. 

Now  you  shall  name  for  me,  and  I  will  write  them  on 
the  slate,  the  different  means  by  which  we  can  get  from 
one  place  to  another. 

We  can  walk,  we  can  ride  in  a  train,  onmibus,  tram- 
car,  cab,  carriage,  cart,  on  horseback,  tricycle,  or 
bicycle. 

II.  Advantages  ofeach.—'VIYadi  of  all  these  ways  of 
travelling  do  you  lili^  best  ?  One  Uttle  girl  says  she  likes 
going  in  the  train  best  Why,  Bessie  ?  Because  the  train 
goes  so  quickly.  Yes,  it  does  ;  and  if  we  are  in  a  hurry,  we 
uke  to  go  in  a  train.  But  does  the  train  go  to  every  ^lace 
that  we  want  to  go  to  ?  No,  the  trains  only  go  to  stations, 
and  ihen  we  have  to  walk  from  the  station.  If  we  want 
to  ride  all  the  way,  what  must  we  go  in  ?  An  onmibus. 
Well,  Tommy,  what  are  you  going  to  say  ?  The  other 
day  I  went  to  my  aunt's  in  an  omnibus,  and  it  did  not 
take  me  all  the  way.  I  had  to  get  out  and  walk.  How 
was  that?  Because  the  omnibus  never  goes  down  my 
aunt's  street ;  it  always  goes  along  the  end  of  it  Does 
the  onmibus  always  go  the  same  vray  ?  Yes  ;  all  omni- 
buses go  the  same  way  every  day ;  so,  unless  you  are 
going  the  way  the  omnibus  goes,  you  wXL  have  td  walk 
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some  part  of  the  way.  What  must  we  ride  in  if  we  want 
it  to  go  exactly  the  way  we  wish?  In  a  cab.  Do  you 
often  ride  in  a  cab  ?  Why  not  ?  Because  it  costs  too 
much  money.  Yes  ;  if  you  go  ever  such  a  little  way  in  a 
cab,  you  must  pay  the  cabman  one  shilling ;  but  you  can 
go  a  very  long  way  in  an  omnibus  for  twopence  or  three- 
pence. Do  you  know  why  ^ou  can  ride  so  much  cheaper 
in  an  omnibus  ?  Yes,  that  is  right ;  a  great  many  people 
ride  in  the  omnibus,  and  every  person  has  to  pay  the 
man,  so  that  altogether  he  gets  a  great  deal ;  but  only 
one  person  rides  in  a  cab,  and  he  has  to  pay  all  the  money 
himself,  even  if  two  or  three  friends  are  with  him.  Now, 
there  is  something  else  [in  which  we  can  ride  a  very  long 
way  for  twopence ;  what  is  that  ?  Which  do  you  like  riding 
in  best?  Why  do  you  lilos  the  tram  best  ?  Itgoesmuch 
more  easily.  Can  the  tram  go  any  way  we  like  ?  Why 
not?  Yes,  you  remember  you  told  me  before,  it  has 
lines  to  run  on,  just  like^the  train  has.  It  is  the  lines  that 
make  the  cars  go  so  easily.  Do  vou  know  what  makes  the 
omnibus  shake  so  much  ?  Yes,  it  is  very  often  the  rough, 
stony  roads  that  it  has  to  run  along.  Which  is  the  laxger, 
the  tram  or  omnibus  ?  The  tram  is  much  larger.  Does 
it  have  more  horses  to  dnw  it  ?  How  is  it  that  the  two 
horses  are  able  to  draw  the  large  tram  along  ?  The  lines 
make  it  easy  for  the  horses  to  draw  it ;  they  could  not 
draw  the  car  if  it  were  not  for  Uie  lines.    Why  ? 

///.  RecapitulaUcn, — Now  we  have  found  out  that 
we  like  riding  in  cabs,  but  we  cannot  do  so  because  they 
are  too  dear.  Who  can  ride  in  cabs  ?  Rich  people.  In 
what  do  ver^  rich  people  ride  ?    In  carriages. 

We  like  nding  in  tram-cars  better  than  in  omnibuses  ; 
but  sometimes  tbe  tram  does  not  go  the  way  we  want  to 
go,  and  then  we  use  the  omnibus. 

Sometimes  we  like  to  go  in  the  train,  especially  if  we 
are  in  a  hurry,  because  it  goes  quickly,  and,  like  the  tram 
and  omnibus,  it  does  not  cost  much  money. 

Sometimes  we  are  obliged  to  have  a  cab,  though  it  is 
dear.  Do  you  know  when  that  is  ?  Yes,  when  you  are 
going  into  the  country,  you  have  to  take  luggage  with 
you,  and  you  have  to  nde  in  a  cab  to  the  station.  Why 
could  you  not  go  in  the  omnibus  ?  Because  we  cannot 
take  much  luggage  in  an  omnibus.  Where  does  the 
cabman  put  the  luggage  ?  On  the  top  of  his  cab.  Yes, 
he  can  carry  a  great  deal  of  luggage  tnere. 

Section  IV, — Common  Employments, 

LESSON— THE  CARPENTER. 

Apparatus, — Good  picture  of  carpenter  at  work,  and 
specimens  of  the  tools  used  by  him.  (A  child's  tool  box 
would  supply  the  necessary  specimens.)  Six  pieces  of 
wood  properly  prepared  to  form  a  box,  also  a  rough  piece 
of  wood. 

I  dare  say  you  remember  that  we  had  a  long  talk  about 
the  bricklayer  a  short  time  ago,  and  to-day  I  want  you  to 
tell  me  about  another  man  who  helps  the  builder  build  the 
house. 

We  said  that  while  the  bricklayers  are  building  the 
walls,  some  other  men  come  and  put  in  large  pieces  of 
wood  on  which  the  floors  are  to  be  made.  What  did  we 
call  these  men  ?  Carpenters.  What  else  do  they  do  ? 
They  nail  down  the  floors,  and  put  in  the  doors,  and  win- 
dows, and  the  stairs.  Of  what  are  all  these  things  made  ? 
They  are  all  made  of  wood.  Then  what  part  of  the 
house  does  the  carpenter  do  ?  He  does  all  the  wood- 
work. Does  he  wait  until  the  bricklayers  have  finished  ? 
No ;  he  is  obliged  to  do  some  of  his  woric  at  the  same 
time.  The  teacher  should  then  let  the  children  repeat 
the  parts  of  the  house  made  by  the  carpenters  while  the 
bricklayers  are  at  work.  Now  I  want  you  to  tell  me  the 
names  of  the  tools  used  by  the  carpenter,  and  for  what 
he  uses  them.  The  teacher  then,  pointing  to  the  pieces 
of  wood,  would  say,  What  have  I  here  ?  Some  pieces  of 
wood.  Yes,  and  with  these  we  will  try  to  make  a  box. 
How  many  pieces  of  wood  are  there?  Six  pieces.  Do 
you  think  the  carpenter  would  get  his  wood  lUce  this  al- 
ready to  make  the  box.    What  would  he  have  to  do  ?    He 


would  have  a  large  plank.  What  would  he  do  to  it?  He 
would  have  to  cut  it  into  the  right  pieces.  How  would  he 
get  the  right  length,  etc.,  of  the  pieces  ?  He  would 
measure  it  With  what  does  he  measure  ?  The  teacher 
should  here  show  the  children  a  rule,  and  tell  them  that 
the  carpenter's  rule  is  generally  two  fiM  in  loigth,  and 
hence  hie  calls  it  a  two^/oot  rule.  The  children's  atten- 
tion should  also  be  directed  to  the  wav  the  two-foot  rule 
folds,  and  the  advantage  of  this  pointed  out.  Now,  Harry, 
come  and  show  how  the  carpenter  measures  the  wood. 
Yes  ;  but  what  must  he  do  before  he  tal^s  the  rule  away? 
He  marks  the  place.  With  what  ?  A  piece  of  lead  pen- 
cil. See,  here  is  a  piece.  Is  it  like  those  you  use  ?  No, 
it  is  much  thicker.  Then  what  does  he  do  ?  He  cuts  it 
With  what  does  he  cut  the  wood  ?  With  a  saw.  Come 
and  find  me  the  saw.  Do  you  think  you  could  saw  the 
piece  of  wood?  Well,  John  thinks  he  can,  but  I  am 
afiraid  he  will  not  be  able  to,  for  it  is  rather  difficult  to 
use  the  saw.  Which  part  must  he  hold  ?  The  handle. 
Do  you  know  what  we  call  this  part  of  the  saw  (pointing 
to  tne  teeth)  ?  Of  what  is  it  made?  It  is  made  of  steeL 
Now,  you  see  John  cannot  manage  the  saw  very  wdl~ 
that  is  why  I  liad  the  wood  cut  for  you.  I  had  to  get  the 
carpenter  to  do  it. 

Now  let  us  see  if  we  can  find  out  where  the  dififerent 
parts  go  ?  Quite  right,  this  large  piece  is  the  bottom  of 
the  box.  Yes,  there  is  another  piece  like  it  Where  do 
you  think  that  will  go  ?  Very  well,  then  you  have  the  top 
and  bottom  of  the  box  Now,  what  other  parts  have  you? 
Two  long  pieces.  Where  will  they  go  ?  They  will  do  for 
the  sides.  And  where  will  these  short  pieces  go  ?  They 
will  do  for  the  ends.  We  have  found  out  the  parts  of 
the  box.  How  shall  we  put  them  together?  Willy  says 
we  might  nail  them  together.  Another  boy  says  ve 
can  screw  them,  and  Mary  says  we  can  glue  them.  They 
are  quite  right,  we  could  nail  them,  or  screw  them,  or  g^ue 
them,  but  we  are  going  to  join  them  another  way.  Look 
at  the  edges  of  these  pieces  of  wood,  and  tell  me  what 
you  see.  There  are  little  pieces  sticking  out.  And  what 
do  you  notice  on  the  other  pieces  ?  Little  pieces  cut  out 
Yes ;  these  edges  have  been  cut  l&e  this.  Now  look,  and 
I  will  put  these  edges  together.  What  do  you  notice? 
They  fit  into  each  other.  Then,  you  see,  this  is  another 
way  of  joining  wood.  We  call  this  dovetailing.  The 
teacher  might  then  show  the  children  how  the  edge  of 
the  blackboard  is  fastened  on  to  the  board,  i,e,,  hy  a 
groove  and  a  tongue,  A  small  piece  of  match-boarung 
would  be  a  familiar  and  easy  example  of  this  land  of  jm 
The  tenon  and  mortise  join  would  be  best  illustrated 
by  the  firame  of  the  cupboard  door  or  the  schoolroom 
door.  The  names  tenon  and  mortise,  of  course,  would 
not  be  mentioned. 

Now  how  do  you  think  the  carpenter  cuts  the  wood 
out  for  these  kinds  of  joins  ?    Yes,  he  sometimes  uses  a 
small  thin  saw,  and  sometimes  a  chiseL    Can  you  show 
me  the  chisel  f    You  must  be  very  careful  when  you 
touch  the  chisel,  for  it  is  very  sharp,  and  likely  to  huit 
you.  Who  has  seen  the  carpenter  using  his  chisel  ?  With 
what  does  he  strike  it  ?    With  a  large  wooden  hammer. 
Yes:  we  call  this  the  mallet.    Now  look  at  this  piece 
of  wood,  and  tell  me  the  difference  between  it  and  the 
pieces  used  for  the  box  ?    It  is  very  rough,  and  the  otheis 
are  smooth.  Could  the  carpenter  make  it  smooth  ?  How  ? 
By  planing  it.    What  does  he  use  to  do  this?    K plant. 
Show  me  the  plane.    Yes,  it  is  a  large  piece  of  wood  with 
a  piece  of  sharp  steel  in  it.     See,  I  have  taken  it 
out    What  is  it  like  ?    A  wide  chisel  without  a  handle. 
Yes,  that  is  ri^ht ;  and  I  have  seen  a  chisd  used  like  a 
plane.    Now  if  we  wanted  to  nail  our  box  together,  what 
should  I  have  used  to  knock  in  the  nails  ?    A  htmnur. 
Show  me  the  hammer  ?    Of  what  is  it  made  ?    A  piece  of 
iron  with  a  wooden  handle.    How  shall  we  fasten  the  lid 
on  the  box  !     Do  you  want  it  fixed  down  firmly?    No, 
we  vrant  it  to  open  and  shut.    Well  then?    We  must 
have  some  hinges.      See,  here   are  the  hixiges;  hov 
shall  we  put  them  on  to  the  box?     We  must  soev 
them    on?     How?    With    the    screwdriver,     \Vhat 
must  you  first  do  ?    Make  some  holes  with  the  pvdti^ 


Oct,  1884.] 


THE  PRACTICAL  TEACHER. 


353 


Did  70a  use  the  gimlet  for  the  nails  ?    No ;  but  the 
screws  will  not  go  in  unless  holes  are  first  made.    Why 
would  it  not  do  to  nail  the  hinges  on  ?    They  would  not 
be  stroDg  enough.    That  is  right,  the  nails  would  get 
loose,  and  then  the  hinges  come  off    So,  you  see,  ue 
screws  hold  things  more  firmly  than  the  naUs  do.    Some- 
times when  the  carpenter  is  using  nails  they  do  not  ^ 
in  the  right  way,  and  he  is  obliged  to  pull  them  out  again 
What  does  he  use  for  this  ?    'Vda pincers.    Show  me  the 
pincers.    What  were  you  going  to  say,  Charlie  ?    He  uses 
the  other  part  of  tiie  hammer.    Yes  ;  some  hammers  are 
made  like  this  one,  and  we  are  able  to  use  it  to  pull  out 
nails.    Do  you  know  what  we  call  the  table  at  which  the 
caqienter  works  ?    His  bench.    How  many  of  you  have 
seen  a  carpenter's   bench.    The  children's    attention 
should  be  directed  to  picture  of  the  bench,  or  a  little 
model  might  ea^y  be  obtained  for  them  to  see.    Now 
the  carpenter  does  not  want  to  hold  his  wood  still  with 
his  hands.    Why  not  ?    Because  he  wants  his  hands  to 
work  widL    So  he  puts  the  wood  between  these  two 
pieces,  and  then  with  these  long  wooden  screws  he  fiistens 
It  very  tightly.    You  told  me  that  the  carpenter  sometimes 
iiutens  the  wood  together  with  glue.    In  what  does  he 
have  his  glue  ?   In  '^'^  glue-pot   See,  here  is  one.  There 
are  really  two  pots,  one  fitting  into  the  other.     In  which 
does  the  carpenter  put  the  glue?    In  the  inner  one. 
And  what  does  he  put  in  the  outer  one  ?   Water.    Why  ? 
To  make  the  glue  soft  when  he  puts  it  on  the  fire.    Yes  ; 
the  glue  would  not  get  soft  if  he  put  the  inner  pot  on  the 
fire,  it  would  only  bum. 

As  a  recapitulatory  exercise  the  children  should  write 
on  their  slates  the  names  of  the  tools  used  by  the  car- 
penter, and  tlien  name  the  use  of  each  to  the  teacher. 

The  different  kinds  of  joins  should  be  asked  for,  and 
the  children  should  also  name  the  different  things  made 
by  the  carpenter. 

(To  be  continued.) 
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Dispensary, 

Chapter  X.— THE  BLOOD— (continued). 

Cause  of  Coagulaiion  of  Blood. — Many  theories 
have  been  propounded  to  explain  the  clotting  of  blood 
after  it  has  been  shed,  and  the  immunity  from  clotting 
while  it  remains  in  the  living  vessels.  It  is  now 
certain  that  the  true  explanation  is  the  formation  of 
fibrin,  from  the  union  of  certain  substances  which  did 
not  previously  exist  as  fibrin. 

What  prevents  a  similar  formation  of  fibrin  in  the 
living  organism  is  uncertain.  The  existence  of  warmth, 
or  constant  movement,  or  absence  of  exposure  to  air 
does  not  explain  the  immunity  from  coagulation,  as  in 
converse  conditions,  coagulation  may  be  prevented. 
Doubtless  there  is  an  equilibrium  established  between 
the  blood-vessels  and  the  blood  contained  in  them, 
which  in  some  way  inhibits  the  formation  of  fibrin. 
This  is  shown  (i)  by  the  facts  that,  after  death,  blood 
remains  fluid  for  a  considerable  time  in  the  veins,  but 
will  coagulate  immediately  on  removal  firom  them; 
and  that  blood  coagulates  earliest  in  the  larger  vessels. 
(2)  The  same  conclusion  is  confirmed  by  the  fact  that 
a  wire  introduced  into  a  living  blood-vessel  becomes 
coated  with  fibrin,  and  forms  a  centre  for  extensive 
clotting.  By  this  method,  large  swellings  of  arteries 
(aneurisms)  have  occasionally  been  cured.  (3)  When 
the  internal  cpat  of  a  blood-vessel  is  injured  by  tying 
or  otherwise,  coagulation  occurs^ 


The  following  experiments  reveal  the  real  character 
of  blood  coagulation : — 

(i)  Take  a  quantity  of  horse's  blood  and  surround 
the  vessel  containing  it  with  a  freezing  mixture  of  ice 
and  salt.  Clotting  is  indefinitely  postponed,  and  all 
the  corpuscles  settle  to  the  bottom.  Remove  the 
liquid  plasma  from  the  mixture  and  it  commences  to 
coagulate.  It  follows  that  blood-corpuscles  are  not  an 
essential  part  of  the  clot. 

(2)  Take  a  portion  of  fresh  blood  and  whip  it 
sharply  with  a  bundle  of  small  twigs.  Fibrin  is  de- 
posited on  the  twigs,  and  the  blood  remaining  in  the 
vessel,  although  apparently  the  same,  will  not  clot, 
however  long  it  is  left  The  fibrin  thus  obtained  is 
in  minute  threads,  possessing  the  general  properties  of 
proteids.  It  is  insoluble  in  water  and  in  dilute  saline 
solutions.  Dilute  hydrochloric  acid  causes  it  to  swell 
up,  but  not  dissolve. 

(3)  If  some  of  the  liquid  plasma  obtained  in  the 
first  experiment  have  sodium  chloride  or  some  other 
neutral  salt  added  to  saturation,  a  white,  flaky  precipi- 
tate appears.  If  this  is  removed,  the  remaining  liquid 
is  no  longer  coagulable.  To  this  precipitate  the  name 
oiplasmine  has  been  given.  It  can  easily  be  dissolved 
by  a  little  water,  and  for  a  short  time  remains  liquid, 
soon,  however,  becoming  gelatinous,  and  finally  form- 
ing a  clot.  Inasmuch  as  plasmine  is  soluble  in  water, 
it  cannot  be  identical  with  fibrin,  and  yet  it  speedily 
produces  fibrin  when  in  solution.  Is  it,  then,  a  mix- 
ture of  more  than  one  substance,  which  tend  to  com- 
bine and  form  fibrin  ?  That  this  is  the  explanation 
may  be  confirmed  by  the  following  experiments : — 

(4)  If  the  fluid  from  a  hydrocele  (which  is  a  drop- 
sical accumulation  in  a  serous  cavity)  be  mixed  with 
some  serum  or  whipped  blood,  coagulation  occurs, 
though  neither  alone  will  clot. 

(5)  If  serum  be  treated  to  saturation  with  solid 
sodium  chloride,  a  precipitate  is  produced,  like 
plasmine  in  being  readily  soluble  in  water,  but  unlike 
it  in  not  coagulating  on  standing.  This  material  when 
added  to  hydrocele  fluid  causes  it  to  coagulate,  and  is 
evidently  the  material  which  effected  this  in  the  last 
experiment  (4).  The  same  substance  may  be  pre- 
pared by  diluting  blood  with  from  ten  to  twenty  times 
its  bulk  of  water,  and  passing  a  brisk  stream  of  car- 
bonic acid  through  it.  It  is  named  fibrinoplastin  or 
paraglobulin. 

(6)  If  hydrocele  fluid  be  treated  in  the  same  way 
widi  carbonic  acid  or  sodium  chloride  to  saturation,  a 
somewhat  similar  precipitate  is  obtained,  known  as 
fibrinogen.  When  this  precipitate  has  been  dissolved 
in  a  dilute  saline  solution,  and  added  to  serum,  coagu- 
lation*occurs,  while  the  hydrocele  fluid  minus  fibrinogen 
no  longer  causes  the  coagulation  of  serum. 

(7)  If  precipitated  fibrinogen  be  mixed  with  precipi- 
tated fibrinoplastin,  and  the  two  dissolved  in  dilute 
saline  solution,  the  fluid  mixture  will  soon  coagulate 
with  the  production  of  normal  fibriiL 

It  is  evident  then  that  plasmine  is  a  mixture  of 
fibrinoplastin  and  fibrinogen,  and  that  when  these  are 
made  to  combine  fibrin  is  produced. 

There  is  some  evidence  of  the  existence  of  a  third 
body,  favouring  coagulation,  which  only  affects  the 
rapidity  of  coagulation,  but  not  the  amount  of  fibrin 
produced.  This  is  fibrinferment^  and  it  b  probably 
owing  to  the  scarcity  of  this,  that  when  the  fibrinogen 
and  fibrinoplastin  prepared  by  the  carbonic  acid 
method  are  mixed>  clotting  is  very  difficult  or  entirely 
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absent.  The  action  of  neutral  salts  is  somewhat 
doubtful,  but  their  presence  seems  to  be  essential  for 
the  occurrence  of  coagulation. 

The  condition  in  which  fibrinogen  and  Abtinoplastin 
exist  in  blood  is  still  very  doubtful  Some  of  the 
fibrin-factors,  probably,  originate  in  the  white  cor- 
puscles ;  as  under  the  microscope,  coagulation  is  seen 
to  be  preceded  by  the  breaking  up  of  white  corpuscles. 
It  has  been  suggested  that  fibrinogen  is  constantly 
present  in  the  blood,  and  that  fibrinoplastin  and 
fibrin-ferment  are  produced  by  the  disintegration  of 
the  white  corpuscles.  But  even  if  this  is  conect,  part 
of  the  subject  still  remains  unsolved ;  for  many  cor- 
puscles must  die  and  break  up  in  the  blood,  and  yet 
no  coagulation  occurs.  The  supposition  of  an  inhibi- 
tory power  of  the  blood-vessels  still  remains  necessary. 

Chapter  XI. 
CIRCULATION  OF  THE  BLOOD. 
General  view  of  Circulation. — It  will  be  convenient 
first  to  give  a  general  description  of  the  blood  circula- 
tion, entering  into  the  details  of  its  mechanism  after 
describing  the  anatomy  of  the  circulatory  organs. 


The  heart  contains  four  cavities,  the  two  on  one 
side  not  communicating  directly  with  those  on  the 
other.  Supposing  a  drop  of  blood  to  be  in  the  superior 
or  inferior  vena  cava.  It  passes  thence  into  the  right 
auricle  (Fig.  43),  and  is  carried  through  the  orifice 
between  the  auricle  and  ventricle  into  the  right  ven- 
tricle. The  valves  placed  between  these  prevent  any 
refiux  of  blood,  and  on  contraction  of  the  heart,  it  is 
forced  into  the  pulmonary  artery.  By  this  it  is  carried 
to  the  lungs,  being  distributed  to  the  pulmonary  capil- 
laries and  returning  greatly  purified  along  the  pul- 
monary veins,  which  empty  it  into  the  left  auricle. 
The  contraction  of  the  auricle  drives  it  into  the  left 
ventricle,  and  on  contraction  of  the  latter  it  is  sent 
into  the  aorta.  Its  subsequent  course  varies  with 
ciroumitances.      It  may    be  carried  to  the  head,  or 


limbs,  or  trunk,  being  distributed  by  capillaries,  which 
return  the  blood  by  the  superior  and  inferior  vena  ciTa 
to  the  right  auricle.  A  certain  portion  of  it,  howerer, 
takes  a  more  complicated  course.  After  being  diitri- 
buted  to  the  alimentary  canal  and  sple^  the  rani 
from  these  parts  do  not  empty  directly  into  the  infetior 
vena  cava,  but  join  to  form  the  portal  vein,  which 
breaks  up  into  capillaries  in  the  liver,  then  forms  the 
hepatic  vein,  which  empties  into  the  inferior  veiu 
cava. 

It  will  be  seen  that  there  are  two  circuits  or  drculi- 
dons  performed  by  the  blood,  a  lesser  or  fitUmmaiy 
dratlatioH,  and  a  greater  or  systemit  ciraiiatioit,  That 
part  of  the  systemic  circulation  irtiich  passes  through 
the  liver  is  known  as  the  portal  drtulaiiffm. 


(rfrf)  RiaM  «rnt  lift  pulBiBniiy  nfni;   {/)  "■P' 

{To  be  eonttHued.) 


ANSWERS  TO 

IPa^il  %fSit\n&'  iSirammation  ||aptt5. 

August  30TH,  1884. 

FIRST  YEAR. 

Fnpll  Teachers  tX  end  of  First  Tor. 

TTtne  kmn  and  a  half  alimuid. 
Arithmetic 


KALIS. 

1.  Find  the  lout  number  th>t  is  divuible  b;  5,  6,  7.  S, 
10,  and  leaves  in  each  cue  the  remainder  4. 

9,  and 

No.=L.C.M.  of  5,  6,  7.  8,  9,  lo,  +  4- 
2-\f,  6,  7.  8,  9,  10 

/■  7.  4.  9,    S 

(ax7X4x9x5)+4"ii2t    A^ 

3.  mat  fraction  ia  3*  of  HI  -  1.  of  4*  +  3A  ^71  ? 

3!ofiH-»        V^W-I 

4i  +  »Aof7i       V  +  HxV 

3*4-40 

~  V  +  V       50  +  'S9 

=  Wxrt=i^  Am. 

3.  Express  "4875  erf  a  guinea  as  the  decimal  m  l».  6d. ;  wd 
nd  in  j'ords  the  value  of '3I}  of  b  mile. 

•4875  of  ais.  ^  108375  ^  -8,5^   aes. 

12s.  6d.  13-5        — 

'yii  or  1760  yds. 
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4.  A  can  do  a  piece  of  work  in  10  days,  and  B  can  do  it  in  8 
da}'s.  After  A  has  worked  3  days,  in  how  many  days  will  A 
and  B  together  finish  the  remainder  ? 

A  can  do  y>^  in  a  day;  B  can  do  \  ; 

^and^A  +  J«4jLi«A. 

40 

Amount  done  \in  A  alone  =s  1^, 

„        left  to  be  done  by  A  and  B^  ^. 

day.    days. 

•  •      \if      •      yif       <  •       I       \  .  X 

=  3|davs.    Ans. 


FEMALES. 

I.  How  much  money  will  be  required  to  pay  the  following 


bai:- 


19   lbs.  of  beef  at  i  id.  per  lb. 


I3i 

.3 


»» 
II 
II 
II 


mutton  at  9d.  per  lb. 
mutton  at  9|d.  per  lb. 
lamb  at  iid.  per  lb. 
beef  at  lod.  per  lb. 
suet  at  8^d.  per  lb. 


19 
lii 

7,k 


lbs.  of  beef  at  lid.  per  lb. 

mutton  at  9d.  per  lb.   ... 
mutton  at  9}d.  per  lb.... 
lamb  at  iid.  per  lb.    ... 
beef  at  lod.  per  lb. 
suet  at  8jd.  per  lb. 


If 
ft 
If 
II 


»i 


... 
.«. 

... 


Amount  required        s      /'2  17  ii 


2.  Find  the  Greatest  Common  Measure  of  169037  and  66429  ; 
and  the  Least  Common  Multiple  of  44,  48,  52,  and  96.  What 
do  you  mean  by  Aleasure  and  a  MuUipU  } 

66429)169037(2 
^^2858^ 

36179)66429(1 

etc.,  etc. 
G.C.M.  =  121.    Ans. 

4)44,  4t  $2»  q6 
u.  I3»  ^4 

L.C.M.  =4x11x13x24  =  13.768.    Ans. 

A  Measure  is  any  number  which  will  divide  another  without 
a  remainder ;  thus  6  is  a  measure  of  24. 

A  Multiple  is  a  number  which  contains  another  an  equal  num- 
ber of  times,  thus  24  is  a  multiple  of  6. 

3.  Add  together  ,V  SJi  Ai  and  3^^. 

_  g  £i_jl25±5±38 
48 

=  10.    Ans. 


4-  Find  the  cost  of  25  acres  I  rood  lo  poles  at  £^2  2s.  4d. 
per  acre. 

£   s.   d. 

42    2    4    s  Cost  of  1  acre. 

25 


X  r.=^of  I  a. 


10  p.  =i  of  I  r. 


1052  18    4     =      „     25  acres. 
10  10    7     =      „        I  rood. 
2  12    7}  ss      „      10  poles. 


^io66i6J  =cost  of  2;  a,  i  r.  10  p. 


Qrammar, 


MALES  AND  FEMALES. 


X. 


T9ll  for  the  Brave  I 
Brave  Kempenfelt  is  ione^ 
His  last  sea-fight  \%  fought ; 
His  W9)rk  ef  glory  fhnu 


Analyse  these  lines  and  parse  the  words  in  italics. 


Seotenoe. 

Kind  of 
Sent. 

SubjecL 

Pradl- 

Object. 

Exten- 
iioo. 

Toll  for  the  Brave 

Brave     Kempenfelt   is 
goae 

if) 

His   last    Ma-fight    i& 
fought 

Kb  work  of  glory  done 

P.S. 
P.S. 

P.S. 

P.S. 

[yott] 

Brave 
Ki  mpenfelt 

His  last  tea- 
fight 

HU  work 
of  glory 

toU 
is  gone 

is  fought 
£ne 

for  the 
Brave 
(ind.) 

7<i//— Re^.  int.  verb,  act.,  imp.,  pres.,  2nd,  plur.,  agreeing 
with  Its  nom.  you  und. 

Brave — an  adj.  of  quality,  used  as  a  com.  noun,  masc,  plur.^ 
obj.,  gov.  hy  for, 

brave — ^adj.  of  quality,  qualifying  Kempenfelt, 

is — aux.  verb  to  gone,  used  mstead  of  has^  to  indicate  per- 
fect tense. 

gone  —past  part,  of  the  verb  togo^  referring  to  he. 

is  gone — irreg.  intr.  verb,  act.,  ind.,  perf.,  3rd,  sing,  agree- 
ing with  its  nom.  he, 

Av/— adj.  of  number,  ordinal,  qual.  sea-fight. 

seafight — comp.  com.  noun,  neut.,  sing.,  nom.  to  is 
fought, 

fought— ^zsX.  part,  of  to  fights  referring  to  sfa-fighi^  forming 
with  is  the  pres.  ind.,  3rd,  sing.,  pass.  o{  to  fight, 

^ij— pcrs.  pro.,  masc.,  sing.,  3rd,  poss.,  gov.  by  work, 

done — past  part,  of  to  do^  referring  to  work^  forming  with  is 
the  f  res.  ind.,  3rd,  sing.,  pass,  oitodo, 

2,  Explain  the  use  of  the  adjective  *  brave  n  the  first  line 
and  give  similar  instances. 

'  Brave '  in  the  first  line  of  the  verse  is  an  adjective,  used  as  a 
noun.  It  stands  instead  of  a  noun  which  would  include  all  those 
who  perished  in  the  foundering  of  the  ship,  of  which  Kempenfelt 
was  tne  commander. 

Other  examples.  We  honour  the  Good.  He  loves  the 
Beautiful.    Punishment  awaits  the  Wicked. 

3.  Write  out  the  past  indefinite  tense  of  each  of  the  verbs, 
•toll,' 'go,' 'do,' Tight.' 

Toll  (Past  Indefinite). 
I.  I  tolled  1.  We  tolled 

2   Thou  lolledst  2.  You  tolled 

3.  He  tolled  3.  They  tolled 

Go  (Past  Indefinite). 

1.  I  went  I.  We  went 

2.  Thou  wentest  2.  You  went 

3.  He  went  3.  They  went 

Do  (Past  Indefinite). 

1.  I  did  I.*  We  did 

2.  Thou  didst  2.  You  did 

3.  He  did  3-  They  did 

Fight  (Past  Indefinite). 

1.  I  fought  I.  We  fought 

2.  Thou  foughtest  2.  You  fought 

3.  He  fought  3.  They  fought 

Geography. 

{Answer  two  Questions,) 

1.  Draw  a  map  of  the  West  Coast  of  Ireland,  with  the 
names  of  the  capes  and  inlets. 

2.  Give  an  account  of  the  mountain  sjrstem  of  Scotland. 

Scotland  is  a  mountainous  country,  especially  in  the  N.  and 
W.  The  principal  ranges  of  mountains  lie  parallel  with  each 
other,  and  stretch  across  the  country  from  NE.  to  SW. 

The  three  chief  ranges  are  (i)  The  Lowthers  and  Cheviots, 
(2)  The  Grampians,  (3)  The  Northern  Highlands. 

(i)  The  Cheviots  form  part  ef  the  boundary  between  England 
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and  Scotland,  and  the  Lowthers  separate  Dumfries  from  Peebles 
and  Lanark. 

(2)  The  Graminans  stretch  across  Perth  and  Inverness.  They 
contain  Ben  Nevis,  the  highest  Scottish  mountain  (4368  feet), 
and  many  peaks  jdmost  as  high,  as  Ben  More,  Ben  Ledi,  Ben 
Lawers,  ]Ben  Macdhui,  Ben  Cruachan,  Schiehallion,  and 
Lochnagar. 

(3)  llie  Northern  Highlands  lie  north  and  west  of  the  Caledo- 
nian Canal.  Th^  form  a  great  plateau.  The  chief  heights  are 
Ben  Wyvis,  Ben  Attow,  and  Ben  More. 

3.  Name  the  principal  lakes  in  British  North  America,  and 
the  rivers  with  which  they  are  connected. 

The  principal  lakes  in  British  N.  America  are  Superior, 
Huron,  Erie,  and  Ontario,  in  the  basin  of  the  River  St.  Lawrence; 
Athabasca,  Great  Slave,  and  Great  Bear  Lakes,  in  the  basin  of 
the  Mackenzie  River  ;  and  I^e  of  the  Woods,  L.  Winnipeg, 
L.  Winnipegos,  Deer  Lake,  and  L.  Wollaston,  connected  by 
the  River  Nelson  with  Hudson  Bay. 

History. 

1.  How  often  did  Julius  Caesar  visit  Britain  ?  Give  some 
account  of  the  Roman  mvasion  under  him. 

Twice  :  first  in  55  B.c. ;  second  in  54  B.c.  Julius  Caesar  was 
Governor  of  Gaul,  and  finding  that  the  Gauls  had  received  help 
from  Britain,  he  invaded  the  island  to  punish  the  inhabitants  in 
55  B.C.  He  came  with  two  legions,  and  landed  at  Walmer  or 
peal,  after  a  sharp  fight  with  the  natives.  After  being  in  the 
island  a  fortnight,  his  fleet  was  partially  destroyed  by  a  storm, 
and  he  thought  it  prudent  to  return  to  Gaul.  He  invaded 
Britain  the  following  year  with  five  legions  (30,000),  and  2,000 
horse.  The  Britons  were  led  by  Cassivelaunus.  Caesar  followed 
them  on  their  retreat  across  the  Thames  to  the  West  of  London, 
and  attacked  the  fortified  camp  of  their  leader.  As  the  Kentish 
people  were  unable  to  render  Cassivelaunus  any  help,  he  was 
compelled  to  make  terms  with  Caesar,  who  took  hostages,  settled 
the  amount  of  tribute,  and  returned  to  Gaul. 

2.  Mention  some  of  the  principal  events  connected  with  the 
Saxon  conquest  of  this  country. 

On  the  decline  of  the  Roman  power  in  Britain,  the  Picts  and 
Scots  invaded  England,  and  the  Teutonic  tribes  from  the  Elbe 
and  district  ravaged  the  coasts.  Both  these  enemies  were  driven 
back  by  the  Roman  general,  Theodosius,  in  367.  When  the 
Romans  left  Britain  (410),  these  enemies  returned,  the  Britons 
unsuccessfully  coped  with  the  Picts  and  Scots,  and,  it  is  said, 
their  chief,  Vortigem,  got  the  aid  of  Hengest  and  Horsa,  who 
turned  against  him,  and  took  the  land  for  themselves  and  their 
friends.  For  nearly  100  years  tribes  of  Jutes,  Aneles,  and 
Saxons  arrived,  the  Britons  were  driven  further  and  further  west- 
ward, till  they  occupied  only  Wales  and  Cornwall.  King  Arthur 
is  spoken  of  as  their  chief  opponent.  He  is  stated  to  have  been 
slain  in  542.  The  Saxons  established  eight  separate  and  indepen- 
dent kingdoms,  the  chiefs  of  which  were  continually  at  war.  Ulti- 
mately these  were  united  under  Egbert.  The  mtroduction  of 
Roman  Christianity  took  place  in  596. 

3.  Write  a  list  of  the  names  and  dates  of  our  Danish  kings, 
and  describe  the  dominions  of  the  most  famous  of  them. 

A.D.        A.D. 

Sweyn  ...  1013 — 1014. 
Canute  ...  1017 — 1035. 
Harold  ...  1035 — 1040. 
Hardlcanute  1040— 1042. 

The  most  finmous  of  these  Danish  kings  was  Canute.  He 
ruled  over  Norway,  Sweden,  Denmark,  and  England,  besides 
some  say)  receiving  the  homage  of  the  King  of  Scotland. 

Composition. 

Write  from  memory  the  substance  of  the  passage  read  to  you 
by  the  Inspector.    The  passage  was  as  follows : — 

Pope  Pius  the  Second  had  a  little  white  puppy  of  eleven 
months  old,  of  which  he  was  very  fond,  and  which  he  called 
Musetta.  One  day  as  the  Pope  was  sitting  in  the  Vatican 
garden,  transacting  business,  Musetta  clambered  up  the  side  of  a 
water  cistern  and  tumbled  in.  The  Pope's  ear  caueht  the  piteous 
tone  of  her  bark,  and  he  sent  his  attendants  to  look  after  her. 
They  rescued  her,  and  brought  her  back  to  him.  Next  day,  in 
the  same  garden,  a  big  monkey  broke  loose  and  worried  Musetta 


nearly  to  death.  The  Pope  prophesied  that  his  &voarite  was 
not  destined  to  enjoy  a  long  life ;  and,  in  fact,  ten  days  after- 
wards  the  luckless  Musetta,  sitting  in  an  open  window  at  a  great 
height  above  the  ground,  was  blown  out  b^  a  sudden  gnst  of 
wind  and  killed.  The  Pope  moralised  to  his  attendants  :  '  Let 
men  learn  from  the  fortunes  of  beasts.  We  may  escape  twice, 
but  the  third  peril  is  fataL  Amend  your  lives  before  the  third 
call  comes.' 

Needlework.  • 

PBMALKS. 

One  hour  win  ht  aUewed  for  this  exercise  im  tike  ^tempm. 

Music. 

A  quarter  of  am  hour  aUemedfor  this  faper. 

(N.B. — Pupil  Teachers  rnay  answer  the  questions  in  eitber 
the  Staff  Notation  or  the  Tonic  Sol-fa,  but  not  hath.  The 
questions  in  the  Tonic  Soi>fa  Notation  will  be  found  at  the  eud.) 

I.  Write  above  cich  of  the  following  notes  its  value-name 
(semibreve,  &c.),  and  below  each  its  pitch  name  (C,  D,  E,  &c.)  :— 

I. 

Minim.  Crotchet.  QnaTer.  Semiqiuver. 


m. 


ii 


1^ 


m 


\ 


C  B 

% 

2.  Write  below  each  of  the  following  intervals  its  name  (major 
third,  &C.) : — 

2.      (I)  (2)  (3)  (4) 


^ 


ii 


I 


:S: 


I 


!ES" 


I 


Minor  3rd.       Perfect  sth.         Major  3rd.        Perfect  4th. 
3.  Add  proper  time-signatures  to  each  of  the  following : — 


TONIC  SOL-FA  NOTATION. 
I.  Write  a  nine-pulse  tone,  using  three-pulse 


I. 


2.  Write  the  names  of  the  following  intervals : — (i)  me\osek\ 
(2)  soh  to  ray^ ;  (3)  soh  to  te ;  (4)  doh  io  fah, 

2.  (I)  Minor  3rd ;  (2)  Major  or  Perfect  5th ;  (3)  Major  3rd; 
(4)  Perfect  4th. 

3.  Write  the  following  an  octave  higher : — 

n    d    n    8    1    I    n 
3.  vi   S   n'    b'    r    b'    ft 


SECOND    YEAR. 
Pupil  Teaehen  at  end  of  Second  Tear. 

FIRST  PAPER. 

Three  hours  amd  a  half  allawetU 

Euclid. 


[All  generally  undeistood  abbieviationa  for  words  may  be  used.] 

I.  Define  supcffidts^  right  Mtgle,  term  or  bouniary^  sealem 
triangle^  rhomfus,  parallel  straight  lines^  and  write  oat  the  axiom 
which  may  be  regarded  as  the  definition  of  geometrical  equality. 

A  superficies  is  that  which  has  only  length  and  breadth. 
When  a  straight  line  standing  on  another  makes  the  adjaceat 
angles  equal  to  one  another,  each  of  the  angles  is  called  a  nr/i/ 
angle. 
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A  term  or  boundary  is  the  extremity  of  anything. 

A  sealme  triangU  is  that  which  has  three  unequal  sides. 

A  rhomhus  is  a  four-sided  figure»  which  has  all  its  sides  equal* 
bot  its  angles  are  not  right  angles. 

FatroUS  ftraif^  Hms  are  such  as  are  in  the  same  plane,  and 
which,  being  produced  ever  so  far  both  ways,  do  not  meet. 

Axiom  8.--Magnitudes  which  coincide  with  one  another,  that 
is,  which  fill  exacuy  the  same  space,  are  equal  to  one  another. 

2.  Upon  the  same  base,  and  on  the  same  side  of  it,  there  can- 
not be  two  triangles  that  have  their  sides  which  are  terminated 
in  one  extremity  of  the  base,  equal  to  one  another,  and  likewise 
those  which  are  terminated  in  the  other  extremity. 

Euclid,  Book  I.,  Prop.  7. 

3.  If  from  the  ends  of  a  side  of  a  triangle,  there  be  drawn  two 
straight  lines  to  a  point  within  the  triangle ;  these  shall  be  less 
than  the  other  two  sides  of  the  triangle,  but  shall  contain  a 
greater  angle. 

Endid,  Book  I.,  Prop.  2i. 


I.  Simplify: — (a) 


W 


Arithmetic. 
rucALis. 

— ;(«♦+«  of  A- A. 


1+ 


1+4 


1  + 


i+» 

I 


1  + 


W    l+lofA-A 
=f+*-A 
,18+7-4 

42 

B^.  Ans. 


i+f 

I 

Ans, 


2.  Reduce  A  of  6|  of  ;f  3  5s,  od.  to  thefnction  ol£^  17s.  6d. 

,Vof6tof;g3S»' 
£^  17s.  6d. 

V 

s^xVxVxA 

Ans. 

3.  What  do  you  mean  by  a  Primt  number  ?  Write  down  the 
prime  numbers  between  90  and  100,  and  resolve  24  and  42  into 
prime  numbers. 

A  Primo  number  is  one  which  can  be  equally  divided  only  by 
Itself  and  unity. 

97  is  the  only  prime  number  between  90  and  loa 

24=2x2x2x3 

42=3x2x7.  Ana. 

4.  Convert  A  ^^^  -Mt  ^  decimals. 


-"--'H^-f"^- 


Grammar. 

MALIS  AND  FBIIALKS. 


g '00704.    Ans. 


I.  Analyse  the  following  from  the  words  'then  burst  his 
mii^ty  heartf'  and  parse  tlM  woids  in  italics : — 

For  when  the  noble  Caesar  saw  him  Ttab^ 

IngratUudej  more  strong  than  traitors*  arms, 

QuiU  vanquished 'bxok :  then  burst  his  mighty  keartf 

And  in  his  mantle  muffling  up  his  &ce. 

Even  at  the  base  of  Pompey's  statua, 

IVkich  oiitht  wkile  ran  b/ood,  great  Cmaxfell* 

•^•Julius  Casar.' 


ANALYSIS. 


S«otaic«. 


(«) 

Then  bant    hb 
mighty  heart, 

(*) 

And  in  hii  mantle 
molRing  np  his 
f«ce,evenRtthe 
haaa  of   Pom 
pay's     sUitua, 


lU 

(O 

Which    all 
while 
blood. 


the 
ran 


Kind  of 
SenL 


Princ. 
Sent. 


P.S.  co- 
ord, with 


Adj.  to 
siatuava 


Connec- 
tive. 


And 


ImnL 


SuViect. 


His 

mighty 

heart 


great 
Caesar 

mufAing 
up  his 
face  in 

his  man- 
tle 


•which 


Prad. 


bunt 


fell 


ran 


Object. 


(ind.) 


Extett" 
sion. 


then 
itimg) 


even  at 

the  base 

of  Pom* 

pey's 

statua 


all  the 
while 
itimi) 


PARSING. 

^jfo^— Irreg.  trans,  verb,  act.,  inf.,  pres.,  gov.  by  sow, 

ingratitu£—ib^  noun,  neut.,  sing.,  nom.  to  van" 
quished, 

traitori— com,  noun,  masc.,  plur.,  poss.,  gov.  by  arms. 

quite — adv.  of  manner,  qual.  vanquished. 

vanquished— xe^,  trans,  verb.,  act.,  ind.,  past,  3rd,  sing., 
agreeing  with  its  nom.  ingratitude, 

burst — irreg.  intrans.  verb,  act.  or  middle  voice,  ind.,  past, 
3rd,  sing.,  agreeing  with  heart, 

heart — com.  noun,  neut.,  sing.,  nom.  to  burst, 

up — ^adv.  of  manner,  quaJ.  muffling, 

which — ^rel.  pro.,  neut.,  sing.,  3xd,  agreeing  with  its  antece- 
dent base,  and  nom.  to  ran, 

ail — adj.  of  Quantity,  qual.  while, 

the — adj.  of  distinction,  limiting  whiUm 

while — =  time,  adv.  used  as  a  noun,  neut.,  sing.,  obj.,  gov. 
bv  during  understood. 

ran — irreg.  intrans.  verb,  act.,  ind.,  past,  3rd,  sing.,  agree- 
ing with  its  nom.  which, 

blood— com,  noun,  neut,  sing.,  obj.,  gov.  by  with 
understood. 

/Sr//— irreg.  intrans.  verb,  act.,  ind.,  past,  3rd,  sing.,  agree- 
ing with  its  nom.  Cossar, 

2.  Point  out  and  explain  the  force  of  the  adjective  suffixes  in 
the  following  :-- 

At  which  time  would  I,  being  but  a  moonish  youth,  grieve, 
be  effeminate,  changeable,  proud,  fantastical,  apish,  shallow, 
inconstant,  full  of  tears,  full  of  smiles. — Shakespbarr. 

ish  in  moonish,  a  little  like,  rather  so. 
ate  in  effeminate,  having  the  quality  of. 
able  in  changeable,  that  may  or  can  be. 
ical  m  fantastical,  having  the  quality  of. 
ish  in  apish,  like,  rather  like,  having  the  nature  or  quality  of. 
ow  in  shallow t  like :  lit.  meaning,  like  a  shelf. 
asU  in  inconstant,  the  participle  ending  of  the  word,  denoting 
quality. 

3.  Paraphrase  the  following :— 

Music  the  fiercest  grief  can  charm, 
And  fate's  severest  rage  disarm ; 
Music  can  soften  pain  to  ease, 
And  make  despair  and  madness  please; 
Our  joys  below  it  can  improve, 
And  ante-date  the  bliss  above. 

"^  The  power  of  music  over  the  human  heart  is  almost  unbounded. 
Under  its  influence  the  deepest  sorrow  is  assuaged,  the  deepest 
feeling  of  misfortune  is  forgotten,  and  anguish  and  madness  lose 
their  terrors ;  it  helps  to  increase  and  render  more  deep  our 
earthly  joys,  and  thus  enables  us  to  anticipate  the  happiness 
awaiting  us  after  death. 

Qeography. 
{Answer  two  Questions.") 

1.  Draw  a  map  of  Switzerland,  marking  the  lakes  and  rivers. 

2.  Describe  the  mountains  of  British  India. 

The  chief  range  of  mountains  in  India  is  the  Himalaya  range, 
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which  stretches  across  the  whole  of  the  north  of  the  peninsula, 
and  is  the  highest  in  the  world. 

The  Uble-Iand  of  Thibet  is  very  high,  and  the.  slope  of  the 
Himalayas  is  longest  on  its  north  side.  On  the  south  it  descends 
abruptly  to  the  plain  of  Hindostan. 

The  Solyman  range  of  mountains  separating  India  from 
Afghanistan  and  Beloochistan  also  has  its  abrupt  slope  towards 
India,  Uie  plain  of  the  Indus  lying  at  the  foot. 

Crossing  the  plain  of  the  Ganges  the  country  again  rises  into 
the  Vindhya  range,  and  further  south  the  Sautpoora  mountains 
forming  the  base  of  the  triangular  part  of  India.  The  centre  is 
occupied  by  a  large  table-Land,  the  other  two  sides  being 
bounded  by  the  East  and  West  Ghauts.  The  Ghauts  terminate 
in  one  range,  lofty  and  rugged,  called  the  Neilgherries.  The 
Eastern  Ghauts  are  lower,  and  more  broken  than  the  Western, 
through  which  there  is  not  a  single  opening  to  the  coast  for 
hundreds  of  miles. 

3.  What  are  the  climate  and  productions  of  the  Colony  of 
Victoria  ? 

The  climate  of  Victoria  is  temperate,  resembling  in  many 
respects  that  of  Great  Britain,  except  that  it  is  drier  and  warmer. 
The  average  rainfall  is  similar  to  that  of  England,  but  it  occurs 
during  the  rainy  season,  and  as  it  falls  on  a  soil  which  does  not 
readily  absorb  It,  there  are  frequent  floods  in  the  rivers,  and 
drought  and  scarcity  at  other  peiiods. 

The  climate  is  mild  enough  for  grapes,  oranges,  and  other 
semi-tropical  fruits  to  be  grown  in  the  open  air. 

The  cnief  productions  of  Victoria  are  gold,  copper,  iron,  coal, 
wool,  bides,  wheat,  wine,  and  timber. 


SECOND  PAPER. 

Two  hours  and  a  haJfallowed* 

Needlework. 

FEMALES. 

The  needlework  specimens  will  be  collected  by  the  Inspector 
at  the  expiration  of  one  hour  after  the  distribution  of  the  examin- 
ation paper. 

Arithmetic 

MALES, 

1.  If  a  draper  by  selling  cloth  at  3s.  4d.  a  yard  gains  8  per 
cent.,  what  per  cent,  will  he  gain  by  selling  it  at  3s.  6d.  a  yard  ? 

Selling  price  of  100  to  gain  8  per  cent.  =  108. 
s.  d.     s.  d. 

•••3   4:3   6  ::  108  :  S.P. 
108x42 

40 

=  113* 

.*.  Gam  SI  13} -100=13}.  Ans. 

2.  What  sum  of  money  will  amount  to  ;f  1414  lis.  62d.  in  3I 
yean  at  3}  per  cent,  per  annum  simple  interest  ? 

;^ioo  will  amount  to  100+ 3|  x  3}=  1 13I  in  a  year. 

J^  jf     s.    d. 

•  '.  113}  :  1414  12  6}  ::  100  :  Princ. 
=;fi250  IPS.  Ans. 

3.  A  man  had  £yxo  stock  in  the  3  per  cents.,  and  he  sold 
out  at  loii,  and  invested  the  proceeds  in  5 1  per  cent,  debentures 
at   137}.     Find  the  increase  in  his  income,  brokerage  being 

litted. 


omitt( 


£yxo  in  3  per  cents,  produces  S222iL3--jf  150. 
The  sale  of  ;f 5000  produces  joooxioij^^^py^ 


100 


;f  5075  invested  in  5I  per  cents,  at  137^  produces 

5271^=^203. 
Change  in  income = ^ 203  -  ^  1 50  =  t^%  Ans. 


together  was  lis.  3d.  a  day  for  12  days.     If  A  was  idle  2  days, 
and  B  3  days,  how  many  days  was  C  idle  ?  ;f  s.  d. 

Total  earnings  =  IIS.  3d.  X  12=  6  15    0 

Earnings  of  A  for  10  days=4s.  6d.  x  io=;f  2    5    o 
n  B    „  9    „    =4s.  6d.x  9=    2    o    6 


»t 


AandB 


456 


«» 


4.  A,  B,  and  C,  each  earn  4s.  6d.  a  day  when  at  work,  and 
nothing  when  idle,  and  the  average  earnings   of  the    three 


C  =  ;f  2    9    6 

Which  at  4S.  6d.  per  day =^^?!^-  =  1 1  days. 

4s.  6ci. 

.',  C  was  idle  12  - 11  =  i  day.  Ans. 
History. 

MALES  AND  FEMALES. 

1.  When  did  William  of  Normandy  conquer  England?    Give 
an  account  of  the  great  battle  which  ne  won. 

In  1066,  Harold  had  defeated  Tosti^;,  and  was  holding  a  feast 
at  York,  when  news  arrived  that  William  had  landed.    This  he 
would  not  have  accomplished  if  Harold's  army  in  the  south  had 
not  been  disbanded.     When  the  rival  armies  met,  the  English 
occupied  a  good  position  on  rising  ground  at  Senlac,  near  Hast- 
ings.    The  impatience  of  some  of  the  English  troops  lost  the 
battle.     They  left  their  entrendiments  to  pursue  a  foe  who  only 
pretended  flight,  and  their  position  was  not  again  successfully 
attained.     The  English  were  also  put  into  confusioA  bv  the 
Normans  shooting  arrows  into  the  air  so  as  to  alight  on  the  heads 
of  their  enemies.    When  Harold  had  been  shot  by  an  arrow,  the 
victory  was  completed  by  the  slaying;  of  his  household  troops. 
Battle   Abbey  was  erected  by  William    to  commemorate  the 
victory. 

2.  How  was  Scotland  treated  by  our  Edwards?    What  efiorts 
to  obtain  independence  were  made  by  the  Scotch  ? 

Edward  I.  claimed  fealty  from  the  Scottish  king,  and  received 
it  from  Baliol,  who  afterwards  rebelled.  In  1296  Edward  took 
possession  of  Scotland.  Under  Wallace  the  English  were 
defeated  at  Stirling,  but  were  successful  at  Falkirk,  and  Wallace 
was  hanged  at  Tyburn.  Robert  Bruce  then  assumed  the 
crown.  Edward's  illness  and  death  prevented  the  re-coo- 
quest  of  the  country.  Edward  II.  attempted  it,  but  was  defeated 
at  Bannockbum,  30,000  English  being  slain.  Edward  III.'s 
reign  began  with  a  Scottish  invasion,  but  he  was  never  able  to 
come  near  them  with  his  army,  so  peace  was  made  with  them  in 
1328,  one  clause  of  which  was  that  Edward  should  p>ve  up  the 
claim  to  feudal  superiority  over  the  country.  Later  m  his  reign 
the  Scots  were  defeated,  and  their  King,  David,  taken  prisoner  at 
Neville's  Cnus  in  Durham.  Scotland  was  entirely  independent 
under  Edward  IV.,  V.,  and  VI. 

3.  How  did  Heniy  IV.  gain  the  throne?  What  opposition 
was  made  to  him  in  Wales  ? 

Henrv  had  been  Ixinished  by  Richard  II  after  his  quarrel  with 
the  Duke  of  Norfolk.  On  the  death  of  his  father,  John  of 
Gaunt,  the  whole  of  his  possessions  were  taken  by  the  King. 
Henry,  with  a  number  of  followers,  returned  to  claim  them ; 
and  [on  landing  in  Yorkshire  was  joined  by  the  people  to  the 
extent  of  60,000  men.  Richard  feebly  maintained  his  claim,  was 
taken  prisoner  by  Henry,  and  in  London  was  formally  deposed. 
Henry  then  claimed  and  received  the  crown. 

The  Welsh  had  loved  Richard,  and  they  rose  in  rebellion 
against  Henrv.  Owen  Glendower  led  them,  and  ravaged  the 
western  counties.  Henry  in  vain  attempted  to  overcome  ihem  as 
thev  retreated  to  the  mountains.  Glendower  was  afterwards 
assisted  by  the  Percys  of  Northumberland  and  by  the  French, 
but  his  power  was  broken  by  the  Prince  of  Wales,  althoc^ 
Glendower  never  formally  submitted. 

Teaching. 

To  what  points  would  you  call  the  attention  of  an  upper  class 
in  writing  the  following  copy : — 

Egypt  is  watered  by  the  Nile. 

First  draw  attention  to  the  capital  E^  and  show  its  chief  fonns. 
Next  direct  attention  to  the  fact  that  there  are  letters  of 
different  heights  in  the  copy,  d^  b,  and  /  being  a  height  above 
the  line,  and  /  only  half  a  height.  Then  pay  particular  attention 
to  the  looping  of  the  g  and  ^,  and  by  pattern  on  the  blackboard 
show  that  spacing  must  be  carefully  preserved  to  make  the  fir>t 
word  Fgypt  look  neat.  Notice  the  necessity  of  care  also  in 
making  the  capital  of  the  last  word. 
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MU81C« 

A  puarter  of  an  hmr  ailewed/ar  this  papir, 

(N.6.— Papil  Teachers  may  answer  the  questions  in  either 
the  Staff  Notation  or  the  Tonic  Sol-fa,  but  not  both.  The 
qoestioiu  in  the  Tonic  Sol-fa  Notation  will  be  found  at  the  end.) 

I.  Write  below  each  of  the  following  intervals  its  name  (major 
third,  &c.)  :— 


I. 


i 


(I) 


1^ 


(2) 


(3) 


Err: 


1^ 


] 


Minor  3rd.        Perfect  5th.        Perfect  4tb. 

2.  Write  the  scale  of  £  major,  placing  the  necessary  sharps 
before  the  notes  to  be  sharpened. 


%f    *^' 


«B 


^^:^=^^ 


3.  Add  bars  to  the  following  : — 

I       h — »     i»     h 1 4- 


^ 


J^—Jfc — s 


^-^ — 4-^d=^ir=ri 


TONIC  SOL-FA  NOTATION. 

I.  Write  the  names  of  the  following  intervals : — (i)  te  to  doh}  ; 
(2)  mt  to  doh* ;  (3)  doh  to  lah, 

1.  (I)  Minor  and  ;  (2)  Minor  6th ;  (3)  Major  7th. 

2.  Wliat  b  the  mental  effect  (i)  of  fue ;  (2)  oi  soh  ? 

2.  (i)  calm  and  steady ;  (2)  grand  and  bright 

3.  Write  (i)  the  pulse-signs  for  a  four- pulse  measure  ;  (2}  a  six- 
pulse  measure. 

3.   (I)  I    :    I    :    II      (2)  I    :    :    I 


THIRD  YEAR. 
Pavil  Teaehttn  at  end  of  Third  Tear. 

FIRST  PAPER. 

Tkrti  homrs  and  a  half  dUotued. 

Euclid. 

MALES. 

[AU  generally  understood  abbreviations  for  words  may  be  used.] 
Answor  two  Qmstiom^  meludingNo.  3,  if  you  can. 

1.  If  a  straight  Une  fall  upon  two  parallel  straight  lines  it 
makes  the  alternate  angles  equal  to  one  another  ;  and  the  exterior 
angle  eqnal  to  the  interior  and  opposite  upon  the  same  side ; 
and  likewise  the  two  interior  angles  upon  the  same  side  together 
equal  to  two  right  angles. 

Euclid,  Book  L»  Prop.  29. 

2.  Parallelograms  upon  equal  bases  and  between  the  same 
parallels  are  equal  to  one  another. 

Eudidv  Book  I.,  Prop.  36. 

3.  Find  a  square  equal  to  the  sum  of  three  given  squares,  and 
hence  show  how  to  find  a  square  equal  to  the  sum  of  any  number 
of  given  squares. 


A 


n 


Let  A,  B,  C  be  three  given  straight  lines. 

It  is  required  to  describe  a  square  =  the  sqs.  on  A,  B,  and  C. 

Make  0D=:  A.  From  point  O  draw  0£=B,  and  at  right  I 's 
toOD.    ToinDE. 

Then  (I.  47)  sq.  on  DE=sqs.  on  DO  and  OE,  that  is,  to  sqs. 
on  A  and  B. 

From  point  D  draw  DF  at  right  z*stoDE  and=C.  Join 
FE. 

Then  (I.  47)  sq.  on  FE=sqs.  on  FD  and  DE  ;  that  is,  to  sqs. 
on  C,  A,  and  B. 

Hence,  bv  placing  the  sides  of  two  sqs.  at  right  I 's,  a  sq.  may 
be  described = to  them  ;  by  placing  the  side  of  that  sq.  at  right 
L  *s  with  the  side  of  a  third  sq. ,  a  square  may  be  descnbed  equal 
to  three  sqs. ,  and  so  on  for  any  number  of  squares. 


Algebra. 
(Answer  two  Qusstions,  including  No,  2,  if  you  can,) 


I.  Find  the  value  of — 
30fl»+Tia<^-28/^  4a*^+i 


when  a=4,  ^=  -3. 


6tf  -I-  7^              2a  V  -  lab  +  i 
30a*-f-iia/^  -  28<5* 4a<^-H 

KM^¥^b  2a^b^ - 2ab 1 1 

_3oxi6-fiix -12-28x9  4X2f;6x8i-l-i 

t>x4  +  7x -3  2x  i6x9~2x -12  +  1 

_48o-i32-2g2     8,p4, 

^2l "^ 

«V-26s 

=32-265 

a  -  2^%,    Ans. 


2.  Prove  that  1  x  f  =  ^  \  ^^  c  =  J?  ;  when  a,  b,  c  stand 
for  any  numbers. 

Simplify  ^-^^+^ 
ab        CK        be 

(I)   ^-  X  tf  =f£.      For  in  each  of  the  fractions  4  and  -    the 
Ob  b  b 

unit  is  divided  into  b  parts,  and  c  times  as  many  parts  are  taken 

a 


«    ac  a 

m      as  m  - 

o  b 


ac       .,       a 
%  •  .    ~,-=f  limes- 


(2)  ?  -^  r  =~.    For  in  each  of  the  fractions  ^,  ^thesame 
b  be  b   be 

number  of  parts  (a)  is  taken,  but  each  part  in  -.is  c  times  as 

b 

large  as  in  4^,  because  in  _■  the  unit  is  divided  into  c  times  as 
be  be 

many  parts  as  m  .  . '.  ^-  -f  f  = 


be 


Simplify  — J- +  - . — 

^    '     ah        ac        be 


'  LC.M.=«^^. 

_{a-b)e'-{a-c)hAr{b-e)a 

abe 
ac-be-oA-hbe+ab-ae 


abe 


=0.     Ans, 


3.  Solve  the  equations  : — 


(i)i(4  +  -^)-f(2^-l)=«- 

(2)    ^  -go-4Jf-'5 
5-jr         X         X 

i68  +  63x-48;r+8=i86 
I5jc=io 
jr=s|.    Ans. 
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(2)    4^  _gO"4Jf,.i5 

5  —X  X  X 

L.  C.  M.=(5-jr)x. 

55^=175 
;r=:3.    Ans. 

Mensuration. 
(Answer  (me  Question.) 
I.  To  divide  a  given  straight  line  into  7  equal  parts. 


Let  AB  be  the  given  line. 

Draw  AK  at  any  L  with  A6.  Tlirough  B  draw  BI  parallel 
toAK. 

Mark  off  on  AK  any  length,  Ai,  and  repeat  it  five  times,  thus, 
Ai,  A2,  A3,  A4,  A5,  A6, 

From  B  mark  off  the  same  distances,  B I,  B2,  B3,  B4,  B5,  B6. 

Join  Ai  B6,  A2  Bs,  etc.,  cuttmg  AB  in  C,  D,  E,  F,  G,  H. 
AB  is  divided  into  seven  equal  parts  at  those  points. 

2.  Find  the  expense  of  carpeting  a  room,  18  ft.  9  in.  long  and 
17  ft.  6  in.  broad,  with  carpet  28  inches  wide  at  5s.  2d.  per  yard. 

No.  of  yards  of  carpet  required 

_iStxi7t 

2^x3 

=A}*  yds. 

Costs=*J»x5i 

sg;gi2  2s.  2|d.    Ans. 


Arithmetic. 

FEMALES. 

I.  If  '4  of  li  of  an  estate  be  worth  ;f  300,  what  will  be  the 
value  of  ^  of  the  estate  ? 

•4ofii=Axl=i 
^=txV=7 


"i 


i  :  7  : :  300  !  4*200.    Ans. 

2.  A  traveller  walked  120  miles  in  6  days  ;  in  each  of  the  first 
five  days  he  walked  an  equal  distance,  in  the  sixth  he  walked 
17*495  iniles ;  required  the  number  of  miles  he  walked  in  each 
of  the  htsijive  days. 

milA. 
In  6  days  he  walked  120 
On  the  sixth        „  }y'A9S 

In  the  first  five        „  102*505 

.*.  Oneachof    „  „  20*501  miles.    Ans. 


3.  Divide  ;f47i'3756  into  474  equal  parts,  and  give  your 
answer  in  £  s.  d.    (Work  to  4  places  of  decimals  only.) 

£ 
474)471 '375600(99 '4463 


4266 

4477 
4266 


20 


2115 
1896 

2196 
1896 


8*9260 
12 

11*1120 


3000 

2?44 
1560 
1422 


£^  8s.  n*ii2d.    Ans. 


138 


4.  Reduce 
of  a  ton. 


of  a  lb. +iV  of  a  qr.  +}  of  a  cwt.  to  the  decimal 

|lb.-f  jjy  qr.+jcwt. 
I  ton. 

^4+AxV+i4 
2240 

-,i+V+?4 

*"     2240 

2C  +  18 
103-^ 

_,  _^      30 


2240 

S-I04H 
2240 
s/tWt-    Ans. 


Grammar. 

MALES  AND  FEMALES. 

I.  Analyse  the  following,  parsing  the  words  in  italics : 

O  how  it  yearned  my  hearty  when  I  beheld^ 
In  London  streets  that  cortmaium  day^ 
When  Bolingbroke  rode  on  roan  Barbary  ! 
That  horse,  that  thou  so  often  hast  bestride 
That  horse,  that  I  so  carefully  have  dressed  1 

Richard  II. 


SeQteooB. 

Kind 
of  Sent. 

Con. 
nec- 
tive. 

Snlject. 

Predi- 
cate. 

Object. 

Eztensian. 

(«) 

0  how  it  yearned 
myheazt, 

Prin.  S. 

It 

yearn* 
ed 

my 
heart 

Ohow 
(manner) 

(A) 

when    I    beheld 
that    horse  in 
London  streets 
that  coronation 
day 

(0 

Adv.  S. 
(time)  to 

when 

I 

beheld 

that 
horse 

in  London 
streets 
(plaoi) 

thatcorooa. 

tion  day 

(thne) 

when       Boling- 
broke rode  on 
roan  Barbary 

Adj.  S. 
to 

when 

Boling- 
broke 

rode 

on  roan 

Barbary 

Ci~l.) 

(-0 

that  thou  so  often 
hast  bestrid 

Adj.?. 
to(*) 

InreL 

thon 

hast  be- 
strid 

that 

so  often 
(time) 

w 

that  I  so  carefully 
have  dressed. 

Adj.  S. 
toW 

Inrel. 

I 

have 
dressed 

that 

socarefnlly 
(manner) 

//— pers.  pro,,  neut.,  sing.,  3rd,  nom.  io yearned, 

yearned— reg,  trans,  verb,  act,  ind.,  past,  3rd,  sing.,  agree- 
ing with  its  nom.  it, 

my — pers.  pro.,  masc.,  sing.,  1st,  poss.,  gov.  by  heart, 

heart — com.  noun,  neut.,  sing.,  3rd,  obj.,  gov.  h^ yearned. 

beheld— meg,  trans,  verb,  act.,  ind.,  past,  1st,  sing.,  agreeing 
with  /. 

that — adj.  of  distinction,  sing,  number,  qualifying  day, 

eoronatian — com.  noun,  used  as  adj.  of  qual.,  qudifying  day. 

day — abs.  noun,  neut.,  sing.,  3rd,  obj.,  gov.  bv^fi understood. 

that — adp.  of  distinction,  sing,  number,  cjualifying  horse. 

that— rel,  pro.,  masc,  sing.,  3rd,  agreeing  with  its  antece- 
dent horse,  and  gov.  by  hast  bestrid, 

bestrid— past  part,  of  the  verb  to  bestride,  forming  with  hast 
the  perf.,  ind.,  3rd,  sing,  of  to  bestride. 

2.  What  are  impersonal  verbs  ?    Give  examples. 

Impersonal  verbs  are  those  which  are  used  only  in  the  third 
person  singular  with  it  as  their  nominative.  Examples  :—It 
thunders  ;  it  rains ;  it  hails ;  it  snows. 

3.  What  is  the  origin  and  force  of  the  particle  •  be  *  in  *  beheld,* 
'  bestrid  *  ?    Give  instances  of  it  as  a  prefix  to  nouns, 

Be'iSBn  old  English  prefix  meaning  by.  It  is  used  to  ."'^^ 
transitive  verbs  from  intransitive ;  to  intensify  the  meaniog  of 
words ;  to  make  transitive  verbs  from  adjectives  or  nouns;  aw 
with  nouns.    Examples  s— Behalf^  behoofi  bequest,  behest. 
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4.  Most  monosyllabic  words  are  of  English  origin.    Point  out 
anj  oception  to  this  rule  in  the  above. 

The  word  ttrutt  a  monosyllable,  comes  from  the  Latin  word 
strata. 

Geography. 
{Answer  huo  QuesHotu.) 

I.  Draw  a  map  of  the  east  coast  of  Asia,  with  the  adjacent 

islands. 

a.  How  is  the  circulation  of  the  waters  of  the  ocean  carried 

QO? 

Water  is  expanded  and  made  lighter  by  heat ;  it  is  also  con- 
tracted and  made  heavier  by  cold.  The  intense  heat  at  the 
eouator  and  the  great  cold  at  the  poles  thus  destroy  the  balance 
of  pressure  on  the  water ;  the  heavy  polar  waters  sink  and  flow 
under  the  lighter  waters  of  the  equator,  and  the  lighter  waters  of 
the  equator  flow  over  towards  the  poles.  Currents  of  different 
rtrength  and  dimensions  arc  caused  in  different  parte  of  the  ocean 
by  changes  of  temperature,  and  in  many  cases  these  currents  are 
assisted  by  the  winds,  in  many  instances  blowing  steadily  in  one 
direction  for  weeks  or  months. 

3.  Give  the  position  and  description  of  any  places  in  Africa 
we  have  been  hearing  about  lately. 

The  places  which  have  been  talked  of  most  frequently  during 
the  Mst  year  are  Khartoum,  Berber,  Dongola,  and  Suakim. 

Khturtoum  is  at  the  junction  of  the  Blue  and  White  Nile  Rivers. 
It  IS  the  modem  capital  of  Nubia,  contains  from  15,000  to  ao,ooo 
inhabitants.  It  is  the  centre  of  the  trade  of  the  ^tern  Soudan, 
IS  at  present  fortified  against  the  Mahdi  by  General  Gordon, 
^rf^  IS  about  200  miles  N.  of  Khartoum,  a  little  south  of  the 
fifth  cataract  of  the  Nile,  and  near  the  junction  of  the  Atbara 
with  that  river. 

DmgQla  is  between  the  third  and  fourth  cat^cts  of  the  Nile, 
and  IS  as  large  as  Khartoum.  Its  situation  is  oTimportance  as  a 
militaiy  and  commercial  depdt. 

Suakim  is  on  the  Red  Sea  coast  of  Nubia,  on  the  same  parallel 
asBerber,  from  which  it  is  distant  about  200  miles.  ' 

SECOND  PAPER. 

7%cf0  hours  and  a  half  alhtued. 

Needlework. 

FBMALBS, 

The  needlework  specimens  will  be  collected  by  the  Inspector 
It  the  expiration  of  one  hour  after  the  dbtribution  of  the  examin- 
■tion  paper. 

Arithmetic. 

MALES. 

1.  Find  the  true  discount  on  £^tJS  7s.  6d.,  due  146  days 
hence,  interest  being  at  3I  per  cent,  per  annum. 

Int.  on;fioo=Ht5<l=;^{ 

£^     ^£       £    £ 
r.  tooi  :  8i75|::  J  :  X 

=;£i29.    Ans. 

2.  Fbd  the  square  root  of  '4,  and  of  '001593606  to  4  decimal 
places. 

^•4=<^|=Js='6.    Ans. 

•o6iS9J666(-0399.     Ans. 

9 

69)  693 
621 

789)  7260 
7101 

3.  A  man  invested  ;f  5850  in  3  per  cents,  at  97t>  and  when 
toe  stocks  rose  to  99^  he  sold  out ;  what  did  he  gain,  a  brokerage 
9f  1  per  cent,  being  charged  on  each  transaction  ? 

He  bought  58}  cents,  at  97|+i  or  97^ 
He  sold     58I  cents,  at  99^  -  {  or  99I 
On  every  cent  he  gained  99]  -  97^=2} 
.-.  Total  gain = 2*  xsSi 

=£146  5s.    Ans. 


4.  Two  pieces  of  lead  ore  weighed  12  and  x8  lbs.  (avoirdupois) 
respecUvely,  and  the  two  contained  i^  lbs.  of  silver.  If  the  bigger 
contamed  6  per  cent,  of  silver,  what  per  cent,  of  silver  did  the 
smaller  contain? 

Amount  of  silvci  in  Ingger  piece 
=Tf7ofi8=«=iAav.  lbs. 
i^  lbs.  av.=Hxt^=iA  lbs.  Troy. 
Amount  of  silver  m  smaller  piece 
=  li  - 1  A= A  lbs.  Troy. 

A  lbs.  Troy= A  x  H«=iVr  lbs.  av. 
.*.  Percentage  of  silver  in  smaller  pieces 
12  :  100  ::   ^  I  X 
sif.    Ans. 


History. 

MALES  AND  FEMALES. 

1.  When  did  the  Civil  War  break  out  in  the  reign  of  Charles 
I.  ?  Name  some  of  the  principal  characters  and  tellthe  side  each 
espoused. 

When  Charles  set  up  his  standard  at  Nottingham,  on  the 
22nd  of  August,  1642.  Among  the  most  important  characters 
who  were  engaged  in  the  war  were :— Prince  Rupert,  Lord 
Falkland,  Earl  of  Lindsay,  Duke  of  Newcastle,  Earl  of  Mont- 
rose, Duke  of  Hamilton,  Prince  Charles,  and  Duke  of  York, 
on  the* side  of  the  king ;  and  Oliver  Cromwell,  Henry  Ireton, 
Earl  of  Essex,  Sir  Thomas  Fairfax,  John  Hampden,  Earl  of 
Manchester,  Sir  William  Waller,  on  the  side  of  the  Parliament. 

2.  What  can  you  tell  of  the  foreign  policy  of  England  under 
Walpole,  Chatham,  and  Pitt  ? 

The  policy  of  Sir  Robert  Walpole  was  to  keep  at  peace  if 
possible.     He  was  driven  into  war  with  Spain  by  the  embittered 
feeling  of  the  people  against  that  country,  because  of  the  manner 
in  which  they  tried  to  check  trade  with  their  American  colonies. 
The  war  was  not  very  successful  and  Walpole  retired  from  office. 

The  Earl  of  Chatham  began  his  political  career  by  joining  the 
*  Patriots  *  in  the  House  of  Commons,  and  bis  policy  was  to  make 
England  feared.  He  could  not  bear  that  she  should  be  humi- 
liated, and  throughout  his  career  he  went  to  war  whenever  there 
was  an  opportunity.  His  last  speech  was  in  opposition  to  the 
surrender  of  the  colonies  aided  by  France. 

William  Pitt,  second  son  of  the  Earl  of  Chatham,  was  desirous 
of  maintaining  peace,  but  not  at  the  expense  of  the  honour  of  the 
country.  He  prosecuted,  therefore,  the  war  with  France  with 
vigour,  and  the  success  of  Napoleon  against  Austria. was  to  him 
such  a  blow  as  to  materially  hasten  his  death. 

3.  A  queen  died  of  small-pox  at  Kensington  Palace  about  190 
years  ago ;  who  was  she  ?  Explain  the  satire  in  the  following 
Unes  of  that  period  : — 

*  There's  Mary,  the  daughter ;  there's  Billy,  ihe  cheater  ^ 
There's  Geordie,  the  drinker  ;  there's  Annie,  the  eater.' 

.  Mary  II.,  wife  of  William  III. 

The  lines  have  reference  to  Mary,  daughter  ofJames.il., 
William  III.  her  husband,  George,  Prince  of  Denmark,  and  his 
wife  Queen  Anne.  They  have  reference  to  the  characters  of  the 
individuals.  Charles  II.  said  of  George,  *  I  have  tried  him 
drunk  and  sober,  and  there  is  nothing  in  him.'  Anne  was  fond 
of  the  pleasures  of  the  table.  The  reference  to  Mary  is  in  re- 
proof of  her  ascending  the  throne  of  her  father,  and  to  William 
for  being  the  means  of  the  deposition  of  James  II. 


Teaching. 

Write  the  notes  of  a  lesson  on  the  Electric  Telegraph. 

Introduce  the  lesson  by  speaking  of  the  means  of  transmitting 
messages  from  place  to  place,  and  reference  to  telegraph  wires 
seen  by  all  scholars.  Then  give  names,  magnetic  and  electric, 
with  their  definitions  and  meanings.  Sketch  very  briefly  the 
history  of  electricity,  and  show  that  the  electric  telegraph  requires 
three  things,  the  battery,  a  line,  and  an  indicator. 

I.  The  Battery.— For  the  purpose  of  producing  the  power, 
may  be  frictional  or  chemical.  Latter  chiefly  used  ;  a  series  of 
copper  plates  and  zinc,  arranged  in  wooden  troughs,  divided  into 
compartments,  and  coated  with  shellac.    After  introduction  of 
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plates,  the  cells  are  filled  with  sand,  and  moistened  with  dilute 
sulphuric  acid.    Sketch  the  battery  and  plates  on  blackboard. 

2.  Thi  Line* — Made  of  galvanized  iron  wire»  suspended  on 
posts,  from  which  the  wire  is  insulated  (explain,  and  why  ?)  by 
glass  or  porcelain  tulies.  Must  stsetcb  from  place  to  place 
between  which  messages  are  to  be  sent. 

3.  The  Induator. — Sketch  the  multiplier,  and  show  how  the 
needle  at  the  front  of  the  machine  is  deflected,  and  that  the  like 
instrument  at  the  opposite  end  of  the  wire  is  deflected  similarly ; 
letters  placed  on  either  side  are  indicated  by  different  deflections 
of  the  needle.  Name  other  instruments  and  methods  of  despatch- 
ing and  recdring  messages. 

^  4.  Uses  and  Benefits^ — ^To  commerce  and  every  oondition  of 
life,  newspapers,  foreign  countries. 


Music 

A  quarter  pf  an  hour  aUcwedfir  this  paper* 

(N.B.— Pnpil  Teachen  may  answer  the  questioiu  in  either 
the  Staff  Notation  or  the  Tonic  Sol-fri,  bat  not  Mh,  The 
questions  in  the  Tonic  ScI-Ul  Notation  wiU  be  found  at  the  aid.) 

I.  Write  a  mkjor  sixth  above  each  of  the  following  :— 
(^)  (2)         .      (3) 


f« 


,  t')  W  (3) 


IE 


3.  Re-write  the  following,  doubling  the  value  of  cvay  note 
•and  mt ;—  ' 


3-  State  (Imefly)  the  meanings  of  the  following  terms :— <i)  I>a 
Capo  I  {2)  ptamssimo;  {3)  doUe. 

3.  (I)  From  the  beginning ;  (2)  very  soft ;  (3)  sweetly. 

TONIC  SOL-FA  N6TATI0N. 
(3)soS^^  "*i<»  ««^  »lwve  the  following ;— <  1}  doh ;  (2)  ray  ; 

1.  WkAi{2)te;ls)me. 

a.  What  are  the  five  kinds  of  measure  commonly  used? 

2.  Two-pulse ;  three-pulse ;  foor-pulse ;  six-pulse ;  nine-pnlsck 

(3H5i^^"***'^"**^"****"*'^^'^  (2)//a«i>ji>ttr 

3-  (I)  From  the  beginning ;  (2)  veiy  soft ;  (3)  sweetly. 


FOURTH  YEAR. 
Pnpil  Teaehm  at  aid  of  Fourth  Tear. 

FIRST  PAPER. 

7\tfo  komn  and  a  haff  aUowod* 

Buclid. 

M^T.ttfi, 

[All  generally  understood  abbreviations  for  words  may  be 
used.] 

Answer  two  Questions^  including  No.  a,  if  you  can, 

!•  To  describe  a  parallelogram  that  shal  be  equal  to  a  given 


triangle,  and  have  one  of  its  angles  equal  to  a  given  rectiliDeal 
angle. 

Enclid,  Book  I.,  Prop.  44. 

2.  If  a  straight  line  be  divided  into  any  two  parts,  the  sqoares 
on  the  whole  hne,  and  on  one  of  the  parts,  are  equal  to  twice  the 
rectangle  contained  by  the  whole  and  that  part,  together  widi 
the  square  on  the  other. 

Euclid,  Book  II.,  Prop.  7. 

3.  To  find  a  point  at  a  given  distance  from  a  given  point,  and 
also  at  a  given  distance  from  a  given  line. 

Show  that  under  certain  conditions  the  jproblem  is  impossible. 

Let  A  be  the  given  point,  and  BC  the  given  strai^t  line.  It 
is  reanxred  to  find  a  point  which  shaU  be  at  the  mven  distance 
DE  from  A,  and  at  the  given  distance  FG  from  the  line  BC. 


D 


E 


From  A  let  &11  a  perpendicular  AH  toBC  On  HA,  or  HA 
produced,  cut  off  HIsFG.  From  A  with  radius  AK=DE 
describe  circle  K.  Through  I  draw  IK  puaUel  to  BC,  meeting 
circumference  in  K. 

Draw  KL  parallel  to  HI.    K  is  the  point  required . 

KL  is  parallel  to  HI,  and  IK  to  HL. 

.%  KLsHI,  and  HI^DE.  .*.  KL=DE,  and  AK=FG. 
.-.  Point  K  is  distant  DE  from  A,  and  FG  firom  BC. 

No  Doint  can  be  found  when  the  combined  distances  ht- 
tween  tne  point  and  the  given  point,  and  the  point  and  the  gnra 
line,  are  less  than  the  distance  from  the  given  point  to  the  gives 
line. 

Algebra. 
Answer  two  Questions^  including  No,  2,  f/ jwa  eon. 
,    Tv^:^ «*     2«,af     ^     he  ^    a     c 

I.  D.»«k^_^+^.^+^bjr  j-j. 

Tdjic"  d     Ifc"  de     dAc'^7 


b 
2 


be 


a 
d 


ac 

^ 

&" 

n 

ac 

^ 

S' 

'de 

a 

be 

-2  + 

d^ 

-^ 

be 
d^' 

2,  State  and  explain  the  rule  for  finding  the  cube  root  of  as 
algebraical  expression. 

Fmd  the  cube  root  of  8a^;c*  -  840«J^ + 294tf*«'^y  -  343^' 

Arrange  the  terms  according  to  the  powers  of  one  of  the  lettei^ 
the  highest  power  first ;  extract  the  cube  root  of  this  tenn  fint; 
subtract ;  then  divide  the  first  term  of  the  remainder  by  three 
times  the  first  term  of  the  root  squared  for  the  second  t^'^'j 
the  root ;  subtract  the  cube  of  the  sum  of  the  terms  thus  fcm 
and  continue  the  prooeas  till  all  the  terms  of  the  root  sie  ibuadi 
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For  oonYenience  the  work  can  be  arranged  in  three  columns  as 
in  the  following  example. 


T 


I 

\ 


I 

+ 

I 

I 


1:  ^ 

I      I 

I  I 

+ 


+ 


I 


I 


\ 


I 


+ 

\ 


3.  Solve  the  equations  :— 


f45*+  8r=35o 

•  l2I^-I3JF=I32 


2. 


jr+i    x-\ 


si. 


In  the  last,  find  the  roots  correct  to  2  places  of  decimals. 

I.  4S»+  8^=350  (I) 
aij^-i3Jf=gi3g  (a) 

Mult.  (I)  by  21  and  (2)  by  8,  and  subtract 

945*+ '65^=7350 
-  l04Jf -f  i6%y=  105& 


10497  =6294 

«s6.  Ans. 
Substituting  value  of  ;rin  2. 

2i>-78=i32 
21^  s  2 10 
j>=  10.  Ans. 

2.  • =  I 

jr-l    jr+l 

(*+!)»-(*- I)«=(;r- 1)  (*+l) 

(jf«+2jr+l)-(jc»-2Ji  +  l)=a»-l 

i^stx^  -  I 

jr'-*4jr=:i 

X»-4x+(2)»«I+(2)» 

jt-2=±V5 

j:=±V5+2 
s  ±2*23  +  2 

a +4*23;- '23.  Ans. 

Mensuration. 

Answer  one  Question, 

I.  State  and  prove  the  rule  for  finding  the  area  of  a  trapezoid. 

Multiply  half  the  sum  of  the  two  parallel  sides  by  the  per- 
pendicular distance  between  them,  and  the  product  will  give  the 
area. 

Let  ABCD  be  a  trapezoid,  of  which  AB,CD  are  the  parallel 


rides;      The  area  of  ABCDss^  AB  and  CDxperpendicubur 
distance  BG  between  thenu 


N 


Bisect  AC  in  E.  Through  E  draw  HF  parallel  to  BD  to 
meet  BAjproduced  to  F.    Draw  FC  perpendicular  to  BG. 

Then  FD  is  a  parallelogram  (i.  34),  and  FB=HD.  .'.  FB 
=shalf  FB,HD. 

But  AB,CD=:FB,HD,  for'AFarCH  (1.  26.) 

.'.  FB=half  AB,CD. 

And  FD=FG  (I.  35).  And  FG  is  a  rectangle,  and  its  area 
is  found  by  mult.  FB  b^  BG. 

.•.  Areaof  FGsFBxBG. 

But  ABCD  a  FG.    .'.  Areaof  ABCDsFBxBG. 

But  FB = half  sum  of  AB,CD,  and  BG = perpendicular  between 
them.    Wherefore,  the  area,  etc. 

2.  The  radius  of  a  circle  is  10  feet ;  the  angle  of  a  sector  of 
it  is  120" ;  find  the  area  of  the  segment. 

A0Bsi20'.    .*.  AOC=6o%  and  ACsAOaio.     .'.  CD, 

DO  are  equal,  and  each =5. 


Area  of  sectors  360  :  120  ::  (7854x20*) =10472. 

AB=V(w'-5')a=i7*32. 

.*.  Area  of  triangle  ABO  =s  1 7  '32  x  f = 43  •3. 

.".  Area  of  segment  AC  B = 10472  -  43  "3 

a  61*42  feet.  Ans. 


Arithmetic. 


FEMALES. 


1.  Find  the  smallest  sum  of  money  that  can  be  divided  exactly 
into  shares  of  £^z  l6s.  8d.  and  ;f  31  3s.  4d.  each. 

;^23  16s.  8d.;  £z\  3s.  4d; 

or  23t,  3ii. 

L.C.M.=H*x^f^ 

=;f405  38-  4d.  Ans. 

2.  A  wall  1,690  feet  long  has  to  be  built  in  30  days,  and  it  is 
found  that  7  men  in  14  days  have  completed  only  490  feet ;  how 
many  additional  men  must  be  employed  that  the  wall  may  be 
finished  in  the  required  time  ? 

Men  to  do   490  in  14  days =7 

I  day  ='^'4 


>» 


»> 


»» 


490 


l» 


» 


,^>^      -ic  J  — .     7x14x1200 

1200  ,,  16  days=^ 5 — • 

490x16 

=  15  men 

No.  to  be  added  -s  15  -  7  as  8  men.  Ans. 
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3.  How  much  money  must  one  invest  in  the  3  per  cent.  Con- 
sols, when  they  are  at  10  per  cent  below /dr,  in  order  to  have  an 
income  of  £2000  a  year  ? 

.'.  3  :  aooo  ::  90  :  jr 

=g;f6o>ooa  Ans. 

4.  How  much  per  cent  is  i  part  out  of  8 ;  7  ports  oat  of  24} ; 
37 of  75;  43iofi65? 

8    : 

24I  : 

75    : 
165 

Qrammar. 

MALES  AND  FBMALBS. 

I.         Now  Stir  the  fire,  and  chst  the  shutters/ox/, 

IjtifaUihe  curtains,  wkal  the  sofa  rotrnd^ 
And  while  the  babbling  and  hud-Yasdng  urn 
Throws  up  a  steamy  cMimn,  and  the  cups 
Tka/  cAeer  hit  not  ifuMate^  wait  on  eack^ 
So  let  OS  wdcami  peaceful  evening  in. 

Analyse  the  above  passage,  and  parse  the  words  in  itahcs. 

ANALYSIS. 


Now  stir  the  fife 

and  dose    the 
•huttenfiut 

let  fidl  tlis  car- 
tAins 

wheel  the  soAt 
nmod 

(#) 

and  to  let    iu 


Kind  of 


Princ. 


peaoefiil  even- 
uigin 

CO 

whHe  the  bub. 
blin^  and  load 
hiating  urn 
throws  up  a 
itenmy  co- 
lumn 

and  the  cape 
wait  on  each 

(*) 
that  cheer 


but  not  inebri- 
ate 


Princ. 

sent, 
co-ord. 
with(«) 


Con* 
nee- 
tive. 


Subleot 


f» 


t) 


»i 


and 


[you] 
tyoa] 


and 


Adv. 
sent. 
{iittu) 


[yoa] 


[you] 


[youj 


PmU- 
cate. 


Object. 


stir 


cloao 


the  fire 


the  shutters 


while 


II 


Adj.  »ent. 


Vdj.toC^; 


let 


wheel 


let 


the  curtains 

(dir.)tofiai 

(&id.) 

theso& 


as(dir.)to 


now 
(time) 

&st 
(manner) 


the  bub- 
Ming 
and  loud 
hissing 
um 


and   the  cups 


Inrel. 


but 


throws 


that 


[that] 


wait 


cheer 


me- 
briate 


peaceful 

evening  in 

so(ind.) 


round 
(manner) 


column 


up  ^place) 


on  each 
(ind.) 


not  (neg.) 


C/w^— rcg.  trans,  verb,  act.,  imp.,  2nd,  plur.,  agreeing  with 

its  nom.  you  understood. 
fast—tAy,  of  manner,  qualg.  close. 
yW/— verb,  irreg.  intrans.,  act.,  inf.,  pres.,  gov.  by  let. 
wheel—reg.  trans,  verb,  act.,  imp.,  2nd,  agreeing  with  its 

nom.  you  understood. 
round^2tdv.  of  manner,  qualg.  wheel, 
loud— adj.,  used  as  adv.  of  manner,  qualg.  hissing, 
af/— adv.  of  manner,  qualg.  throws, 
column— com,    noun,    neut.,    sing.,    obj.   dase,  gov.  by 

throws, 
that—ttl  pro.,  neut,  plur.,  3rd,  nom.  to  cheer. 


<  I  chrer—itg.  intrans.  verb,  act,  ind.,  pres.*  3nl,  plur.,  agree- 

in|^  with  its  nom.  that. 

^«^— disj.  conj.,  joining  the  sents.  *  That  cheer '  and  '  That 
inebriate  not.* 

iM^— adv.  of  negation,  qualg.  inebriate, 

inoMate—xtg.  intrans.  verb,  aet.,  ind.,  pres.,  3nl,  plur., 
agreeing  with  its  nom.  thai  und. 

wedt—wg,  intrans.  verb,  act,  ind.,  pres.,  3id,  plur.,  agree- 
ing with  its  nom.  cups. 

#ar^— distrib.  adj.,  qualg. /^rwyt  understood 

so — adv.  of  manner,  qualg.  welcome, 

welcome— teg,  trans,  verb,  act.,  inC,  pres.,  gov.  by  let, 

in — adv.  of  manner,  qualg.  welcome, 

2.  From  what  source  is  the  word  'sofin '  derived  ?  Mention 
other  words  derived  from  the  same  source. 

Arabic.  Other  words: — ^Alcohol,  algebra,  bazaar,  caravan, 
divan,  emir,  fakir,  giraffe,  harem,  jar,  magadne,  nadir,  opium, 
syrup,  tariff,  visier,  zenith. 

3.  To  what  dates  and  events  would  you  assign  the  adoption  and 
discontinuance  of  French  as  the  language  of  the  Court  and 
nobility  in  England  ? 

The  Normans  brought  French  into  England  at  the  invason  m 
1066,  and  it  was  used  by  the  Court  and  nolnlity  till  the  end  of 
the  fourteenth  century.  The  loss  of  our  French  possesnons  in 
Tohn's  reign  weakened  the  hold  of  the  nobility  on  the  French 
The  strong  anti-French  feeling  engendered  in 
Edward  IIL's  reign,  is  given  as  the  cause  of  its  ultimate  rejectioo 
for  English. 

4.  Name  the  authors  of  the  following  works: — ^* Paradise 
Lost,'*  The  Faery  (Jueen,*  'Vanity  Fair,^ '  Robinson  Crusoe,' 
*  The  Task,'  <  Kenilworth,'  <  The  Excursion,'  <  The  Idylls  of  the 
King.' 


*  Paradise  Lost ' 

*  The  Faery  (Jueen* 
•Vanity  Fair'... 

*  Robinson  Crusoe ' 
•The Task'    ... 
•Kenilworth' ... 
•The  Excursion' 


John  Milton 

Edmund  Spenser 

William  Makepeace  Thackeray 

Daniel  Defoe 

William  Cov^r 

Sir  Walter  Scott 

William  Wordsworth 


•  The  Idyll's  of  the  King '  Alfred,  Lord  Tennyson 

Geography. 
{Answer  two  Questions,) 

1.  Draw  a  map  of  the  West  Indies. 

What  European  nations  have  possessions  there  ? 
Name  the  colonies  belonging  to  them. 
English,  French,  Dntch,  Spanish. 

English. — Jamaica,  Bahamas,  Leeward  Is.  (Vir^  Is.,  Bar- 
buda, St.  Kitts,  Nevis,  Antigua,  Montserrat,  Dominica),  Wind- 
ward Is.  (St.  Luda,  St.  Vincent,  Barbadoes,  Grenada,  Tobago)» 
Trinidad. 

Spanish.— CuhtLj  Porto  Rico,  part  of  Hayti. 

French, — Guadaloupe,  Martinique. 

Dutch. — Small  ulands  off  Venezuela. 

2.  How  would   you   make  a   class  understand   aboat  the 
? 


Use  the  globe  with  axis  inclined  23I  degrees,  and  also  one 
with  light  or  a  candle  to  represent  the  sun.  Move  the  earth, 
keeping  its  axis  always  parallel  to  itself,  round  the  representation 
of  the  sun.  Let  the  earth  revolve  at  the  same  time  that  it  is 
moved  in  its  orbit.  Draw  attention  to  it  first  in  its  position  in 
summer  and  winter,  and  the  children  readily  perceive  that  round 
about  the  North  Pole  great  heat  and  light  will  be  received,  while 
the  South  Pole  is  entirely  beyond  the  reach  of  light  or  heat  from 
the  sun,  and  vice  versd.  Move  the  globe  slowly  from  each  of 
these  positions,  and  show  that  the  amount  of  heat  and  light 
received  becomes  less  or  greater  as  the  earth  moves  from  one 
position  to  the  other.  When  mid-way  between  the  two  diaw 
attention  to  the  fwcX  that  both  poles  receive  an  eaual  amount  of 
heat  The  use  of  the  globe  in  this  wav  enables  cnildren  readily 
to  understand  long  and  short,  and  equal  days  and  nights,  and  the 
variations  of  the  seasons. 

3.  Give  any  interesting  particulars  about  the  inhabitants  or 
proiductions  of  the  Torrid  Zone. 

The  inhabitants  of  the  Torrid  Zone  belong  to  the  darker 
varieties  of  the  human  race,  and  are  generally  lower  in  the  scale 
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of  dvilisation  than  those  of  the  Temperate  Zone.  The  Torrid 
Zone  is  inhabited  by  the  Negro  in  Africa,  and  the  Malay 
and  MoDgoUan  in  Asia.  The  fruitlulness  of  the  soil  and  the 
intense  heat  prevent  the  development  of  the  physical  and  mental 
poweis  of  the  people.  The  vegetable  productions  of  the  Torrid 
Zone  are  of  a  most  luxuriant  character.  The  trees  are  of  immense 
growth,  the  fruits  generally  of  a  luscious  character,  and  the 
glasses,  shrubs,  and  smaller  plants  plentiful  and  varied.  Of  the 
txees  may  be  mentioned  the  banvan,  banana,  bread-fruit,  and 
palms  of  various  kinds,  as  well  as  all  the  varieties  of  fancy  woods, 
mdiambber,  gutta  percha,  and  other  gum  trees.  The  animal 
productions  include  all  the  fierce  varieties  of  wild  animals,  and 
the  poisoiions  and  venomous  snakes ;  the  fish  also  are  of  the 
Tondoos  kind. 

SECOND  PAPER. 
Needlework. 

riMAUtS. 

The  needlework  specimens  will  be  collected  by  the  Inspector 
at  the  expiration  of  one  hour  after  the  distribution  of  the  exami- 
nation paper. 

Arithmetic. 

MALES. 

1.  A  woman  by  selling  eggs  at  ^  for  jd.  gained  8  per  cent. ; 
what  per  cent,  would  she  have  gamed  if  she  sold  them  at  la 
for  7d.  ? 

First  price  of  one  eggsfd. 
Sec      ,,         „      ,,  ss^^fd. 
,-.  Selling  prices: I  :  iV  '-^  108  :  xaio5 
And  giain  =s  log  -  looa  5  per  cent.  Ans. 

2.  A  invested  a  certain  sum  in  4}  per  cent,  stocks  at  125,  and 
B  lent  an  equal  sum  at  3}  per  cent,  interest ;  at  the  end  of  12 
months  A  received  £$  4s.  more  dividend  than  B.  What  sum 
did  each  invest  ?    (Omit  brokerage.) 

A  received  as  interest 
As  125  :  100  ::  4| :  x^^\  per  cent. 
For  every  £iOQ  he  lends,  therefore,  he  gets 
A3t-3i=4A  more  than  B. 

No.  or;flOO's=:£l^-  =  52. 

.*.  Amount  lent=^S200.  Ans. 

3.  A  and  B  join  in  partnership ;  A  puts  in  the  business  £jloo 
and  B  £$00 ;  at  the  end  of  six  months  A  puts  in  jf  400  more 
and  B  taJces  out  £100,  How  should  a  gain  of  £61  15s.  be 
divided  amongst  them  at  the  end  of  12  months  ? 

£ 

A's  proportion  of  capitals 

(300  X  6)  +  (700  X  6) = 6000 
B*s  proportions 

(500  X  6)  (400  X  6)    =5400 
Total  capitals  1 1400 
A*s  share  of  profit  s^,fi^  x  *|^s;f  32  los.  Ans. 
B's    „  „     s',^AVlrxM^=;^29Ss   Ans. 

4.  If  the  drcnmferences  of  the  two  wheels  of  a  bicycle  are  48 
and  196  inches,  after  how  many  turns  of  each  will  two  points  in 
the  drcumferenoes  come  back  into  the  same  relative  position  ? 

The  krger  wheel  makes  i  revolution  while  the  smaller  makes 

W=4A- 
The  No.  of  tumini^  of  each  before  they  occupy  the  same  relative 

position  therefore  will  be 
As    I  :  4^ 
Or  12  :  49.  Ans. 

History. 

MALBS  AND  FEMALES. 

I.  Compare  the  power  of  Parliament  under  Henry  VII., 
Queen  Elizabeth,  and  William  III. 

Under  Henry  VII.  the  power  of  Parliament  was  restricted 
nther  than  extended.  The  nobility  had  been  neajrly  destroyed 
duriqg  the  "Wars  of  the  Roses,  and  Henry  was  Imperious  and 
*v»rii4oui.    His  reign  wyv  the  cgmmtnumm  of  »  pmon  of 


almost  despotic  rule.  Justice  was  wrested  for  the  purpose  of  ex- 
torting monev,  and  punishments  were  rigorously  emorced,  the 
authority  of  the  Star  Chamber  being  paramount. 

Parliunent  had  apparently  little  more  power  under  Elizabeth 
than  under  Henry  VI  I. ;  but  gradually  its  influence  and  desires 
were  beginning  to  be  more  felt  and  consulted.  Elizabeth,  how- 
ever, yielded  gracefully  to  some  of  the  demands  made  upon  her, 
and  tne  growmg  power  of  Parliament  was  manifestea  in  the 
succeeding  reign. 

Under  WilSam  III.  the  power  of  the  Parliament  became 
supreme.  Upon  the  Parliament  he  depended  for  his  crown. 
The  Bill  of  Rights  provided  that  the  levying  of  taxes  or  keeping 
a  standing  army  without  its  consent  was  illegal.  Imposition  of 
excessive  fines,  unnecessary  punishments,  and  the  dispensing 
with  laws,  were  condemned ;  while  the  Mutiny  Act  necessitated 
Parliament  being  called  together  every  year. 

3.  Which  was  our  last  possession  in  France  ?  Give  an  account 
of  its  loss. 

Calais  was  the  last  of  the  FreAch  possessions  held  by  England. 
It  was  lost  in  the  reign  of  Mary,  1^58. 

Philip,  her  husband,  who  waskmg  of  the  Netherlands,  as  well 
as  of  Spain,  prevailed  upon  Mary  to  assist  him  in  a  war  against 
France.  Calais  had  been  neglected  and  was  left  only  partially 
defended.  The  allies  were  successful  at  St.  Quentin,  in  15J7 
(August  loth),  but  the  Duke  of  Guise  successfully  attacked  Calais* 
and  took  it  on  January  7th  of  the  following  year.  The  loss  was  a 
great  blow  to  English  pride,  and  it  served  to  break  the  queen's 
heart. 

3.  What  are  the  principal  branches  of  manufJEuiture  in  the 
United  Kingdom  ?    Descnbe  their  rise  and  progress. 

The  principal  manufactures  in  the  United  Kingdom  are 
cotton,  woollen,  iron,  linen,  and  silk  ^oods. 

Cotton  was  early  introduced  into  this  country ;  but  its  develop- 
ment as  a  manufacture  began  with  the  invention  of  the  spinning 
jenny^  in  1784,  b]^  Hargreaves.  Arkwright  next  invented  the 
water  frame,  to  spin  by  rollers,  and  Crompton  the  mule.  With 
the  invention  of  tne  power-loom  the  increase  of  production  was 
very  rapid,  till  now  soqie  1,200  millions  of  lbs.  of  cotton  are  used 
annually. 

Woollen  goods  were  first  manufactured  in  England  in  quan- 
tities by  the  Flemings,  who  settled  here  in  the  reign  of  William 
I.  Each  successive  king  encouraged  the  manufacture.  In 
Edward  III.*s  reign  it  increased  rapidly.  On  the  revocation  of 
the  Edict  of  Nantes,  50,000  Huguenots  settled  here,  and  the 
manufacture  has  since  been  one  of  progress.  Localities  suitable 
to  the  trade  were  selected  on  account  of  their  facilities  for  bb- 
taining  the  raw  material.  We  now  import  150  million  lbs.  of 
wool  yearly,  in  addition  to  our  own  growth. 

Linen  was  not  a  common  manufacture  till  the  invention  of  the 
machines  above  named.  The  soil  of  England  is  not  suitable  for 
the  growth  of  flax,  which  is  nearly  all  procuroi  from  the  Conti- 
nent.   England  imports  vearly  150,000,000  lbs.  of  raw  material. 

Iron  was  formerly  smelted  in  the  eastern  counties ;  now  on  all 
the  coal-fields.  Great  progress  has  been  made  during  the  last 
century. 

Silk-weaving  was  introduced  by  the  Huguenots,  and  it  is 
principally  to  them  we  owe  our  manufactures  at  Coventry, 
Manchester,  and  London. 

4.  '  Peter  was  first  elected  Tsar  in  the  spring  of  1682,  when 
the  Whigs  were  conspiring  against  Charles  II.,  three  years 
before  the  Revocation  of  the  ^ict  of  Nantes,  and  a  year  after 
Strasburg  and  Alsace  had  been  annexed  by  Louis  XIV.,  the 
same  year  that  William  Penn  was  colonising  Pennsylvania  and 
La  Salle  exploring  Louisiana.'  Give  some  account  of  any  two 
of  the  historical  events  alluded  to. 

In  1681  a  scheme  was  formed  to  exclude  James  from  the 
throne.  Monmouth,  Russell,  Sidney,  and  other  Whifi;s,  con- 
certed measures  along  with  the  Scots  for  risings  in  several  pla9es. 
Unknown  to  them  the  Rye  House  Plot  was  suso  set  on  foot  It 
was  discovered,  and  the  leaders  of  the  first  plot  were  accused  of 
participation,  and  several  of  them  (Russell,  Sidney,  etc.)  were 
beheaded. 

The  Revocation  of  the  Edict  of  Nantes  was  the  work  of  Louis 
XIV.  In  I J98  Henry  IV.  had  established  by  the  Edict  liberty 
of  worship  in  France.  When  it  was  revoked  the  lives  of  Pro- 
testants were  endangered,  and  many  of  them  left  France  and 
settled  in  HolUnd.  j^lgium,  Germany,  and  England,  to  the 
great  advantage  of  tl)e  ms/^ufft^turing  ini^BifiCb  of  M  th«se 
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Teaching. 

Write  4Kit  notes  of  a  lesson  on  the  'Manufactdre  of 
Paper.' 

I.  Smbstanea  used  in  Mtamfatiwrt* 

Introduce  lesson  by  noting  necessity  of  commtinication  with 
absent  friends,  etc.,  and  early  methods  of  same — writing  on  wax 
tablets t  bark  of  trees  (rendered  as  smooth  as  possible,  papyrus 
(leaves  laid  side  by  side  and  made  to  adhere),  skins  of  animals 
(soaked  in  lime-water,  cleaned,  and  smoothed).  Present  sub- 
stances— rags,  chips,  sawdust,  straw,  grass,  cabbage-stalks,  sdmost 
anything  vegetable. 

3<  PreparaHon  ofMateriais  and  Manmfaeture, 

Rags  procured  from  every  part  of  the  country  and  world  by 
ragmen  (seen  by  all),  sorted,  white  removed  from  coloured, 
cleansed  from  buttons,  hooks  and  eyes,  and  other  foreign  sub- 
staitkces;  thoroughly  washed,  placed  in  cylindrical  machine 
(drum),  in  which  spikes  are  placed,  revolution  of  machine  tears 
rags  to  pieces,  reduced  to  pulp.  Pulp  run  on  to  wire  frame, 
depositea  in  layers,  dried  over  steam  rollers  and  bv  fan,  wound 
on  to  rollers.  (Sketch  machines  on  blackboard, or  snowpicture.) 
Writing-paper  glazed,  pa^ed  throup;h  a  kind  of  glue  called  size  ; 
different  colours  given  to  it  by  placing  colouring  matter  in  pulp. 

3.  Varieties  rf  Paper, 

(a)  Note  paper,  made  of  best  white  rags,  sized  well  and  passed 
over  heateo  plates.  Rolls  cut  into  la^  sheets  by  guiUotine 
(sketch),  maae  up  into  ouires  of  24  sheets. 

{b)  Brown  paper,  made  of  straw,  canvas,  and  other  coarse 
materials. 

{c)  Pasteboard  and  cardboard,  several  layers  of  paper  glued, 
fine  paper  pasted  on  outside. 

Masie* 

A  quarter  of  au  heur  dUmoedfar  Mtpaper* 

(N.B. — Pupil  Teachers  may  answer  the  questions  in  dther 
the  Staff  Notation  or  the  Tonic  Sol-fa,  but  mt  both.  The 
questions  in  the  Tonic  Sol-fa  Notation  will  be  found  at  the  end.) 

I.  Write  above  (i)  an  augmented  second ;  above  (2)  on  aug^ 
mented  fifth ;  above  (3)  a  major  third. 

(I)  (2)  (3) 


i 


I 


3s: 


^^ 


!• 


(I)  (2)  J3) 


m 


I 


2.  Write  the  ascending  scale  of  C  minor,  using  the  minor  sixth 
and  the  sharp  seventh,  placing  the  necessary  flats  before  the  notes. 


2. 


3.  Complete  each  of  the  following  bars  by  adding  the  necessary 
rest  or  rests : — 


TONIC  SOL-FA  NOTATION. 

I.  Write  above  (l)  soh  an  augmented  second ;  above  (1)  ray 
aa  augmented  fifth ;  above  (3)  me  a  major  third. 

1.  (I)  U ;  (2)  li ;  (3)  se. 

2.  In  the  minor  mode  (l)  what  is  the  essential  sixth  ;  and  (2) 
what  is  the  essential  seventh  ? 

2.  (i)  hah  ;  (2)  se, 

3.  Re-write  the  following,  doubling  the  value  of  every  note  and 
rest:— 


in  .d  :r  ./I  Is 


:n 


II 


,3. 


n    :d    |r    :-.n!8 


:—  In    :—  j| 


[  The  Editor  respec^ulfy  solicits  mOributions^'all  of  which  win 
be  regarded  as  STRldXY  privatk— /» this  column.  For  eboieus 
reasons^  it  eatmot  be  stated  in  which  district  the  ptestiom  haoe 
been  set,] 

Arithmetic. 

STANDARD  I. — (DICTATED). 


I 


(1)  789  +  876  +  948  +  67  +  776.  Ans.  3,456. 

(2)  804  - 138. 

(3)  456-369- 


Ans.  666. 
Ans.  87. 


STANDARD  II. — (OICTAXEd). 


(l)  63,745X86. 
2)  32,809  +  7. 

3)  46,310- i9>7o8- 


i 


Ans.  5,482,070. 

Am  4,687. 

Ans.  26,602. 


STANDARD  III. 


(i)  Divide  521970,925  by  192. 

Ans.  275,890+45- 

(2)  Add  ;^29  15s.  iiid,  ^507  i6s.  lod, 
'485  7s.  8|d.,  ;^2|69o  I2S.  3|d„  and 
;i84i  I2S.  7jd.  Ans.^5,555  5&  5d 

(3)  (Given  in  words.) — ^Take  ^8,389  18s.  lojd. 
from  ;^9,909  9s.  9d.  Ans.  ^6^5 19  los.  lojd. 

(4)  How  many  bags  of  24  marUes  each  can  be 
filled  from  a  box  which  contains  4,800? 

Ans.  200. 
Problems. 

Card  G. — ^A  cut  down  340  trees  out  of  1,002 ;  B 
cut  down  half  the  remainder ;  C  cut  down  330.  How 
many  were  there  left  ?  Ans.  i. 

Card  E, — ^A  man  had  30,040  bricks ;  after  selling 
15  loads,  each  containing  550,  how  many  has  he  yet 
to  sell?  Ans.  21,790. 

Card  H, — ^There  are  two  vessels,  one  holds  3  ^aUs., 
the  other  i  gall. ;  and  there  is  also  a  well  holdmg  a 
diousand  gaSs.  How  many  galls,  are  there  left  a^er 
filling  each  vessel  out  of  the  well  250  times? 

Ans.  None. 

STANDARD  IV. 

(i)  Multiply  ;^755  12s.  9|d.  by  ninety-two. 

Ans.  ;669»Si8  14s.  iid. 

(2)  Divide  ;^528,o76  los.  i|d.  by  527. 

Ans.  ;^i,oo2  OS.  io|d 

(3)  How  many  persons  can  each  receive  15s.  id. 
out  of  a  sum  of  ;^4o  14s.  6d.  ?  Ans.  54. 

(4)  In  eleven  million  and  twenty-two  thousand 
ounces,  how  many  tons,  etc.  ?    Prove  your  answer. 

Ans.  307  tons  10  cwt.  2  qr.  19  Ux 

STANDARD  V. 

(i)  Find  by  practice  the  cost  of  j»9o8  artides  at 
i6s.  7id.  each.  Ans.  ;fe4i9ii  os.  6d. 

(2)  7  cwt  2  qrsi  19  lbs.  12  ozs.  at  25s.  8d.  a  gr. 

Ans.  jt39  8s.  ijd. 

(3)  If  a  fiumer  sells  500  sheep  at  the  rate  of  4  for 
;^9,  how  much  will  he  receive  ?         Ans.  jQhi^S' 

(4)  Make  out  the  following  bill — : 
37    lbs  of  tea  at  2s.  2|d.  per  lb. 
49    lbs.  of  coffee  at  is.  8|d.  a  lb. 
i|    cwt.  of  sugar  at  5^.  a  lb. 

690  lbs.  of  rice  at  the  rate  of  |d.  for  20  ounces. 

Ans.  ^13  16s.  84 
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Dictation. 

STANDARD  I. 

All  good  boys  and  girls  go  to  school  every  day. 

STANDARD  II. 

For  about  one  hour  she  stood  thus,  till  her  husband 
came  with  a  hive.  He  soon  picked  out  the  queen- 
bee  and  put  it  in  the  hive ;  and  in  a  short  time  the 
whole  swarm  entered  it  too,  without  havbg  done  the 
lady  the  least  harm* 

STANDARD  IIL 

The  king  sat  thinking  about  his  poor  countrymen, 
and  how  he  might  best  deliver  them  from  the  Danes, 
and  so  he  quite  forgot  all  about  the  cakes.  When 
the  herdsman's  wife  returned  to  the  hut,  she  found 
them  all  black  and  burnt  She  was  of  course  very 
angry,  and  told  Alfred  he  was  ready  enough  to  eat 
the  cakes  but  too  idle  to  watch  them. 

STANDARD  IV. 

On  August  28th,  1783,  she  was  off  Portsmouth, 
having  just  returned  from  a  cruise.  As  she  was 
riding  quietly  at  anchor,  surrounded  by  some  two  or 
three  hundred  ships  of  all  kinds,  it  was  discovered 
that  a  pipe,  used  to  admit  water  for  cleansing  purposes, 
was  out  of  repair.  In  order  to  examine  this,  it  was 
found  necessary  that  the  ship  should  be  heeled  over, 
as  the  mouth  of  the  pipe  was  three  feet  below  the 
surface. 

Grammar. 

STANDARD  II. 

Pick  out  three  nouns  and  three  verbs  from  the 
piece  of  dictation. 

STANDARD  III. 

I 

Pick  out  three  nouns,  three  verbs,,  three  adjectives, 
three  pronouns,  and  three  adverbs  from  the  piece  of 
dictation. 

STANDARD  IV. 

Parse: — 

The  land-breeze  shook  the  shrouds, 
And  she  was  overset. 

STANDARD  V. 

Parse  and  analyse  : — 

Thou  art  come  to  answer  a  strong  adversary. 

STANDARDS  VI.   AND  VII. 

(i)  Parse  and  analyse: — 
If  you  have  tears,  prepare  to  shed  them  now. 

(2)  Point  out  the  word  in  the  above  complex 
sentence  which  has  a  I^tin  prefix,  give  the  meaning 
of  it,  and  write  down  other  examples. 

Composition. 

STANDARD  VII. 

Write  an  essay  on  Spring. 


BY  HIS  PUPIL»  HEINRICH  HOFFMAeN. 

X. — {continued.) 

It  was  not  until  the  year  1840  that  the  name  of  Kinder^ 
garten  was  ap{^ied  to -the  new  institutions.  Frobel 
had  long  been  meditating  on  it  '  One  day,'  so  Barop 
tells  us,  '  we — Frobel,  Middendorff,  and  myself-— took 
a  long  walk  over  the  Steiger  to  Blankenburg.  Frobel 
exclaimed  repeatedly:  "If  I  but  knew  a  suitable  name 
for  my  youngest  child ! "  Blankenburg  lay  at  our 
feet,  and  in  deep  meditation  he  went  along.  Sud- 
denly he  halted,  and  with  beaining  eyes,  Uke  one 
inspired,  he  shputed  aloud  .  into  the  mountains : 
"Ev/ti^va!  Kinder-garten  shall  the  Institute  be 
named  ! "  and  *'  Kinder-garten ! "  was  echoed  from 
the  four  quarters  of  the  heavens ! ' 

Shortly  after  the  publication  of  the  Mutter  and 
Koulieder^  there  appeared*-J?i>f  hundert  Ball-lieder^ 
su  den  in  dem  Kinder-garten  zu  Blankenintrg  ausge* 
fuhrten  Spulen.  Musik  von  K,  Kohl.  (*  One  Hundred 
Songs  to  the  Games  at  Ball,  as  played  in  the  Kinder- 
garten at  Blankenbuig');  and  also  Zweite  &tf^^('Second 
gift');  and,  in  1844,  Anieitnng  sum  Gebraueh  der 
Drittm  Gabe  Q  How  to  use  the  Third  Gift'). 

The  propagation  of  the  Kinder-garten  by  means  of 
public  lectures  in  every  place  of  note  in  the  south  of 
Germany  continued  to  be  the  foremost  care  of  the 
united  friends,  very  often  under  great  personal  priva- 
tions, and  all  but  overwhelming  difficulties.  Indeed, 
to  us  it  must  appear  marvellous  how  they  could  have 
managed  to  accomplish  so  much  with  such  scanty 
means.  Frobel's  life  from  beginning  to  end  was  a 
constant  struggle  with  difficulties  and  adverse  powers, 
but  he  never  gave  way.  Pestalozzi's  word,  written  in 
his  album,  was  always  present  in  his  mind,  and  to  it 
he  stuck ;  come  what  may,  dl  other  things  must  take 
their  course,  he  must  work,  woric,  work  incessantly — 

'  Der  Mensch  bahnt  sicb  roit  der  Bamrne 
Bes  Denkens  und  mit  dem  funken  des  Redens 
Ben  Weg  zu  seinem  Ziel. 
Aber  er  vollbriogt  dieaen  Weg 
£r  voUendet  sich  selber 
Nur  durch  Schweigen  und  Thun.' 

<  With  the  flame  of  thought, 
M^th  the  spark  of  speech, 
Man  works  his  way 
To  his  coveted  aim, 

But  he  (achieves  his  plan),  completes  this  way, 
He  perfects  himself 
Only  by  silence  and  work.' 

That  in  this  way  many  friends  should  have  been 
won  among  all  classes  of  society  is  quite  natural,  but 
as  natural,  in  a  man  like  Frobel,  was  the  idea  to  unite 
what  was  scattered  about  here  and  there  and  every- 
where. From  his  early  life  Frbbel's  aspirations  aimed 
at  unity,  and  nobody  that  knew  Frobel  at  all  could 
feel  surprised  at  another  innovation  which  he  was 
now  so  eager  to  introduce,  viz.,  educational  societies. 
Deeply  impressed  with  the  necessity  and  the  immense 
importance  of  such  associations  of  thoughtful  men, 
more  especially  of  parents,  he  now  devoted  all  his 
energy  to  their  realisation.  He  suggested  as  their 
threefold  aim  :  A  better  acquaintance  with  the  general 
state  of  public  and  private,  especially  home  education, 
its  requirements,  and  its  hindrances;  secondly,  a 
consideration  of  the  means  and  ways  of  meeting  those 
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requirements;  and  thirdly,  the  practical  application 
of  the  results  of  such  studies.  He  had  the  satisfac- 
tion to  see  the  formation  of  several  such  societies. 

It  was  *  a  subject  of  sore  trouble  to  him  that  he 
found  himself  compelled  to  relinquish  his  favourite 
work  at  Blankenbutg.  Under  the  fatal  impression 
that  such  institutions  had  greater  chance  of  success 
when  worked  in  a  grand  style^  fh>m  the  very  outset, 
and  perhaps  confiding  too  much  in  the  success  of  his 
financial  operations,  he  had  exceeded  his  powers.  The 
expected  succours  failed,  the  plan  had  to  be  given 
up,  and  the  Kinder-garten  was  transferred  to  Keilhau. 
The  training  of  young  women  for  the  Kinder-garten 
now  absorbed  all  his  energy.  Many  excellent  teachers, 
many  exemplary  mothers,  whose  names  God's  angels 
have  inscribed  in  the  Book  of  Life,  point  to  Keilhau 
as  the  place  where  the  germs  of  a  new  spiritual  life 
were  laid.  One  of  them,  the  daughter  of  Professor 
Herrmann,  in  Dresden,  who  seemed  bom  for  the 
realisation  of  Frobel's  ideas,  married  Adolph  Franken- 
berg ;  under  her  care  the  Dresden  Kinder-garten  soon 
numbered  eighty  pupils.  Another,  Fraulein  Louise 
Levin,  of  Osterode,  so  long  the  residence  of  Christian, 
Frobel's  faithful  brother,  will  afterwards  claim  our 
particular  attention.  Gradually  the  Kinder-garten 
idea  had  acquired  a  great  reputation,  not  only  in 
Thuringia,  but  throughout  the  whole  of  Germany,  and 
Dr.  Zeh's  prophecy  had  been  verified  The  attacks 
of  its  adversaries  had  considerably  augmented  its 
fame.  Frobel,  therefore,  thought  it  expedient  to 
invite  the  teachers,  and  all  the  friends  of  education,  to 
a  general  meeting,  in  order  to  a  thorough  and  exact 
investigation  of  his  system.  This  meeting  took  place 
at  Rudolstadt,  in  the  autumn  of  the  year  1848. 

It  was  not,  however,  simply  a  meeting ;  it  was  a 
congress,  a  fiery  ordeal  through  which  the  work  of 
his  life  had  to  pass.  Never  had  the  indefatigable  old 
warrior  been  exposed  to  such  a  series  of  attacks,  most 
of  which  sprang  from  sheer  ignorance,  .  or  merely 
superficial  acquaintance  with  the  subject.  Frobel 
and  his  faithful  friends  stood  their  ground  admirably ; 
and  although,  as  might  have  been  expected,  all  were 
not  convinced,  these  were  a  very  small  minority,  and 
public  opinion  pronounced  warmly  in  favour  of  the 
system. 

The  result  was  a  gigantic  stride  onward,  as  many 
persons  of  great  authority  were  won  over,  and  an 
enlarged  circle  of  friends  invited  Frobel  to  Dresden, 
there  to  give  a  half-year's  course  of  instruction  to 
mothers,  teachers,  and  others,  who  felt  interested  in 
early  education.  About  this  time,  MiddendorfT  wrote 
a  most  valuable  manual,  entitled,  Die  Kinder-garten^ 
BedUtfnisz  der  Zeity  Grundlage  einigender  Volks- 
erziehung.  This  volume,  written  in  a  highly  interesting 
and  lucid  manner,  answered  the  questions.  Why 
should  we  have  Kindergartens?  What  are  they? 
How  do  they  work,  and  how  do  they  adapt  themselves 
to  the  requirements  of  the  times  ?  An  appendix  con- 
tains the  opinions  of  eminent  men,  and  original 
observations.  A  new  edition  of  this  valuable  work 
appeared  in  Hamburg,  1861,  edited  by  Dr.  Wichard 
Lange. 

In  October,  1848,  Frobel  went  to  Dresden.  A  large 
number  of  students  gathered  round  him.  Frobel  worked 
as  only  a  man  of  such  physical  strength  and  vigor- 
ous intellect  can  work.  He  gave  three  lectures  each 
day,  and  not  only  expounded  his  principles,  but  also 
initiated  his  pupils  into  the  varjpus  pccupations  of  the 


Kinder-garten.    It  was  during  this  course  at  Dresden 
that  the  writer  of  this  sketch  enjoyed  the  happiness  of 
sitting  at  the  feet  of  this  great  benefactor  of  his  race. 
Just  before  the  outbreak  of  the  fearful  revolution, 
March,  18494  Frobel  left  Dresden,  and  went  to  Bad 
Liebenstein,  near  Eisenach.    The  beautiful  scenery, 
the  salubrious  air,  and  the  far-famed  mineral  waters, 
render  this  place  a  favourite  retreat,  not  only  with 
Germans,  but  also  with  citizens  of  other  countries.    It 
was  not  unreasonable  to  expect  successful  conquests 
of  public  opinion  by  working  the  system  in  the  pres- 
ence of  wealthy  and  intelligent  visitors.     He  was  not 
disappointed.    He  soon  found  an  enthusiastic  admirer 
of  his  reformatory  plans  in  a  lady  whose  name  we 
cannot  mention  but  with  deep  reverence,  as  it  will  for 
ever  hold  a  prominent  place  in  the  annals  of  the 
Kinder-garten.     Frau  Baronin  Bertha  von  Marenholtz- 
Bulow  had  long  been  disciplined  in  the  school  of  af- 
fliction, and  was  thus  singularly  prepared  for  thesaaed 
mission  that  awaited  her,  and  for  which  she  seemed 
particularly  destined,  the  work  of  which  Frobel  opened 
to  her  the  portals.    With  deep  insight,  with  restless 
energy,  and  with  a  heart  full  of  love  of  mankind,  and 
of  children  in  particular,  she  eagerly  entered  upon  his 
plans,  and  has  been  to  this  day  the  foremost  promoter 
and  indefatigable  friend  of  the  Kinder-garten.    She 
has  been  an  eloquent  and  able  advocate  among  the 
aristocracy    and    the    learned,  and   her   numerous 
writings  form  a  most  important  and  invaluable  part 
of  the  literature  of  the  system.    Unfettered  by  family 
ties,   her  children   being  in  their  own  spheres  of 
labour,  she  has  devoted  her  fortune,  her  rank  and 
position,  her  whole  life,  to  the  service  of  what  she 
considered  her  special  mission.    Who  that  is  even  but 
slightly  acquainted  with  the  movement,  has  not  heard 
the  name  of  the  Baroness  von  Bulow  as  the  chief 
among  German  ladies  engaged  in  the  sacred  work  of 
primary  education  ? 

Another  friend  made  by  Frobel  in  Liebenstein 
was  Adolph  Diesterweg,  the  present  Director  of 
the  Royal  Seminary  for  Teachers  in  Berlin,  an 
educationist  whose  name  most  deservedly  stands  in 
very  high  esteem  among  the  teaching  profession  in 
Germany.  He  will  ever  be  remembered  as  a  champion 
for  the  liberty  of  thought,  of  pure  and  noble  charac- 
ter, and  as  the  chief  leader  of  our  time  in  raising  the 
'  school '  in  Germany  to  its  present  high  standard. 

Diesterweg  was  so  fascinated  with  Frobel  that  he 
daily  attended  his  lessons,  and  confessed  himself  as 
exceedingly  fortunate  in  being  allowed  to  be  a  student 
at  the  feet  of  so  great^  so  rare,  and  so  noble  a  man. 
He  proved  to  be  his  staunchest  adherent,  and  he  de- 
voted his  enormous  influence  continuously  to  the 
spread  and  development  of  the  Kinder-garten. 

The  following  winter  Frobel  acceded  to  the  call  of 
a  ladies'  society  in  Hamburg,  to  hold  a  half-year's 
course  similar  to  that  given  in  Dresden.  MiddendorfT 
accompanied  him,  and  the  new  movement  made 
rapid  progress  in  the  ancient  Hanse  city.  Frobel  in- 
augurated there  the  first  national  ELinder-garten,  the 
Biirger  Kindergarten  (biirger,  citizen),  where, 
at  a  small  cost,  the  children  ol  the  poorer  classes  might 
enjoy  the  benefits  of  the  system.  Gradually  this  has 
grown  to  nine  separate  institutions,  all  under  one  as- 
sociation, and  each  of  them  having  an  attendance  of 
at  lw5t  »  hundred  children. 

I  {To  be  continuc4») 
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Qiurg  Colunnu 

RULES. 

I.  Each  correspondent  is  restricted  to  one  question.  We  should  be  much  obliged  if  correspomjents,  who  send 
questions  for  solution,  would  give  (if  possible)  the  required  answer,  and  the  source  from  which  the  question  is 
obtained. 

3.  No  query  can  be  answered  unless  accompanied  by  the  real  name  and  address  of  the  sender,  not  necessarily 
for  publication,  but  as  a  guarantee  of  good  fidUi  and  for  facility  of  reference. 

8.0r  When  a  paeodonym  is  udopted  it  should  be  written  at  the  end  of  the  query,  and  the  real  name 
and  address  on  a  separate  piece  of  paper*  — — ^ 

4.  Correspondents  are  requested  to  write  their  queries  legibly^  and  on  one  side  of  the  paper  only. 

5.  Replies  will  not  be  sent  through  the  post 

6.  Queries  must  reach  the  office  not  hUor  than  the  12th  of  the  months  or  they  cannot  be  attended  to  in  the 
following  issue. 

%*  All  communications  for  this  column  should  be  addressed — '  Thi  Query  Editori  The  Practical  Teacher^ 
PUgrm  Street,  Ludgaie  HUU  London,  E.  C. 


Arithmetic. 

I,  John  Lyle  Martin.— A  man  started  with  a  shilling  in 
his  pocket.  He  gambled  and  won  twice  as  much  as  he  had. 
He  gambled  again,  and  lost  |  of  what  he  then  had  all  but  pd. 
How  much  had  he  then  left  ?  Represent  )*our  answer  as  the 
decimal  of  a  pound. 

Amount  after  6rst  play  =  is.  +  2s. 

=  3s. ; 
„        „  second  „  =iof3s. +9d. 

sis.  9d. 

=  ;^'o87S.  Ans. 

^i?/*?.— Each  correspondent  is  restricted  to  one  question. 
Vidt  Rule  I  Query  Column. 

2.  Inquisitive.— What  quantity  of  each  of  two  sorts  of 
coflFee,  one  at  lod.  and  the  other  at  is.  lod.,  will  when  mixed 
be  worth  is.  2d.  per  lb.  ? 

Gain  on       fin>t  kinds  is.  2d.  -  iod.=4d. ; 
Loss  „  second    ,,    sis.  lod.  -  is.  2d.  =:8d. ; 
.'.  Quantity  at  lod.  :  quantity  at  is.  lod.  ::  8d.  :  4d. 

: :  2  :  I.  Ans. 

Note, — Your  writing  is  very  fairy  but  too  straight 

3.  J.  Thompson.— Which  would  be  the  better  investment, 
3  per  cent,  stock  at  8^},  or  shares  at  ^^233  each,  on  each  of 
which  a  diviUend  of  ^^  13s.  4d.  is  paid  annually  ?  {.Barnard 
Smith,) 

Income  on  £1  in  first  case  =  ^^  / 

„  „       second  „  =233^ 

.'.  The  3  per  cci^ls.  at  87}  is  the  better  investment. 

XoTR. — Each  correspondent  is  restricted  to  one  question. 
Sec  Rule  I  Query  Column. 

4.  Monitor. — A  tradesman's  prices  are  25  per  cent,  above 
cost  price.  If  he  allbws  a  cttstomer  12  per  cent,  on  his  bill, 
what  profit  docs  he  make  ?    {AU  the  year  round  Test  Cards,) 

Profit  on  ;f  ioo=;£'25  -  12  per  cent,  on  ;f  125 

.'.  Profits:  10  per  cent.    Ans. 

5.  Magister. — A  tradesman  imported  a  quantity  of  foreign 
goods,  for  which  he  had  to  pay  a  duty  of  15  per  cent.,  but  the 
demand  for  them  having  gone  off  he  is  obliged  to  sell  at  a  loss 
o(  5f  per  cent. ;  a  month  earlier  he  could  luive  sold  them  for 
/124  4s.  more,  and  then  would  have  cleared  at  2f  per  cent,  on 
the  transactioD  ;  what  price  did  he  pQ,y  for  the  goods?  (Barnard 

SmitKs  *  Exaauoation  Qiiestions  in  Arithmetic*') 


Diffexence  of  profits  on  ;^loo  cost  price 

=  (5f +  2?)  per  cent,  on  ;f  115 
s8^  per  cent,  on  ;f  115 

7 

£      £       £ 

.:    V  :  i24f  ::  loo  :  Cost  price  of  goods. 

\M         I       0s// 

=j6'»2oo>    Ans. 

6  Ecclesbourne.— ;f  10,000  in  3^  per  cents,  is  left  free  of 
legacy  duty  to  an  almshouse  for  the  support  of  13  bedesmen. 
This  sum  is  sold  out  and  re-invested  in  4  per  cents,  at  pttr» 
legacy  duty  and  transfer  expenses  amounting  to  114  per  cent* 
The  bedesmen,  when  the  arrangements  are  completed,  receive 
each  £2$  2s.  s/^d.  a  year.  What  was  the  selling  price  of  the 
3i  per  cents,  f    i^Moffates  *  Pupil  Teachers'  Cards.') 

Incomes^25  2s.  s^/^  x  13 

^£326  I2S.  J 

Amount  invested = /,  326  1 2s.  x  *  J> 

=;£326  I2S.X25 
=£6,i6s  ; 
Amount  of  stock  transferred =;f  10,000 -(j|^ii|  x  100} 

=Zio,ooo-;6n25 

£       £       £ 

.  •.  fjfy^  :  /P^  : :  Mg  I  Price  of  3I  per  cents. 
i^g      4         23 

.  *.   Price  of  the  3^  per  cents. =92.    Ans. 
Note. — Perhaps  80  per  cent. 

7.  Leo. — A  person  has  4  houses,  the  united  values  of  which 
amount  to  ;^i,b40.  The  value  of  the  first  house  is  two-thirds 
of  the  second,  that  of  the  second  is  three-fourths  of  the  third,  and 
the  value  of  the  third  is  five-sixths  of  the  fourth  house  :  find  the 
value  of  each.     {Barnard  Smith.) 


Value  of  3rd  house  s{  of  value  of  4th  house ; 
2nd    ..    =i         „        3rd    „ 

=fof5„        4th 

4      P 


II 


II 


II 


=1 

If      II  f 

„        1st     „    =1           „ 

2nd    „ 

=^of|„ 
3      0 

4th     „ 

4 

=  A      ., 

II      i» » 

/.  Value  of  4th  house  k  (i  -f  |  + 1 +iV)  ==;f '840, 

24  +  20+15 

+  io_      . 

,,             ,1             „        X      ..              - 

"—  -  "•—  11  f 

J^ 

ff       ff       fp    ?«H=;f'840| 
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80 


8 


.'.  Value  of  4th  hoiasess£/fSK^  x  - 

=640; 
3rd   „    =tofjf64o 

=a533  6s.  8d. ; 
2nd  „    =1  of*;^640 

=j640o; 
ist   „     «Aof;f640 

g^  266  138.  4d. 


r% 


ft 


II 


8.  Liverpudlian.— Simplify  :— 

3A  of  Hf + 71  +aA  of  A  of  A  -  Tfcr  of  itt-    («>^.) 
3A  of  t»  +71+3^  of  A  of  A-iJtt  of  iH 

=^of^^x  i  +«!?of  i  of^^  -  X  of  ?^ 

3  7  XiT        4        «      « 

,40+9-3S 
""      840 

—A-    Ans. 

9.  Disappointed. — A,  B,  and  C  run  a  quarter  of  a  mile  race. 
A  has  3  yards'  start,  and  B  2  yards.  C  gains  one  foot  in  40 
yards  throughout  on  A.  B  gains  2  ft  in  25  yds.  on  A  for  the 
first  200  vds.,  and  then  loses  i  foot  in  20  yds.  What  is  the 
result  of  the  race? 

Cs  gjain  on  A=W  ft.  =  11  ft. ; 
.*.  C  IS  II  ft.  -  3  ^s.,  or  2  ft.  in  front  of  A  ; 
B*8gpdn  on  A=(W  X2)  ft.  -  W  ft- 
=  i6ft.-iiAft- 

=4iVft.J 
.*.  B  18  4A  ft  ~  I  yd.,  or  i  A  ft.  in  front  of  A ; 
•  '.Result  is : — 

C  first,  2  ft.  in  front  of  A.,  and  A  ^  before  B ;  B  second, 
I A  ft-  in  front  of  A. 

la  Hopeful. — ^A  train  88  yards  in  length  overtook  a  person 
walking  ak)ng  the  line  at  the  rate  of  4  miles  an  hour,  and  passed 
him  in  10  seconds.  Twenty  minutes  after  the  train  overtook  an- 
other person,  and  passed  him  in  9  seconds.  When  will  the  last 
person  overtake  the  first  ?    {Barnard  Smith.) 

Distance  walked  by  last  person  in  10  seconds 

3     3 

=  19*  yds. ; 
Distance  travelled  by  train  in  10  seconds 
=(88+i9f)yds. 
=  io7(  yds. ; 
Distance  travelled  by  train  in  9  seconds 

=(1071  x5V)  yds. 
= W  yds. 

=96^  yds. ; 

•*.  Distance  walked  by  first  person  in  9  seconds 
=(96»-.88)yds. 
=8^  yds. ; 
.  *.  Rate  per  hour  of  first  person 


9 

2 

^inules 


s=2  miles; 

Distance  l)etween  the  two  persons  when  the  train  overtook  the 
first  person 

=  ( 107*  X  ^^^)  yds.  -  K  of  (4  -  2)  miles 

22        z 


^(9!^  X  •^\  mUes  -  J  of  2  mUes 


3       44 
=7l  miles -^}  mile 
=6f  miles ; 


.*.  Time  last  person  will  overtake  the  first  after  train  hai 
passed  first  person 

ss  (6}  miles  4-  2  miles)  hours 

=Vbour8 

=3^  hours.  Ans. 

1 1.  Inquisitive. — Given  the  rate  of  exchange  as  25*22  fnncs 
per  £  sterling,  and  that  4*54  litres  are  equivalent  to  one  nUon 
—deduce  the  number  of  francs  per  litre  equivalent  to  one  smiling 
per   gallon.     (Edinburgh    Umversity  Stnior  Local  Sxam,, 

1884-S.) 

Quantity  for  ;Cis20  gals. 

=(20x4*54)  litres; 

Quantity  for  25*22  francs=(20  x  4*54)  litres ; 

12*61 

.*.  Price  per  litres  f^'^^    of  a  franc 
*^  /|^X4-54 

10 

=H:^  of  a  franc 

45 '4 
=  '27775... of  «^  franc.  Ans. 

12.  P.  T.  L. — If  the  estimated  value  of  the  property  in  1 
certain  parish  consist  of  the  yearly  rent  paid  to  the  landlord  to- 
gether with  the  rates,  and  the  rates  be  calculated  upon  the  rent 
after  a  reduction  of  30  per  cent.,  find  the  rateable  vahie  of  a 
tithe*rent  charge,  the  estimated  annual  value  of  which  is  ;£8S4, 
when  the  rates  amount  to  3s.  in  the  pound.    {Barnard  Smiik.) 

Estimated  annual  value = Rent + Rates ; 
.'.  ;f884=Rent+Rates 

s  Rent + Rate  on  (Rent  -  3o7o  of  Rent) 

s  Rent  +  Rate  on  ^  of  Rent 

sRent  +  Rate  of  3s.  in  the  £  on  ^  of  Rent 

=  Rent+A  of  1^  of  Rent 

=  Rent +^  of  Rent 

=|ttofRent; 
.*.  Rents=;f8844-Hi 

=;^8oo; 


Rateable  value =^  of  ;f8oo 


Ans. 


13.  Curious. — If  a  concert  costing  £2$^  and  attended  by 
2  JO  people,  produce  a  profit  of  ;f  4if ,  what  would  be  the  profit 
of  one  costing  jfio  more,  attended  by  i  more  people  at  \  higfaa 
prices?    {Davis,) 

Amount  realised  by  second  concert 

2 

=;f(2S+4A)x|><| 

=;^29A  ^  I 
={£W^i) 

^£47  i8s.  iM'  i 

.'.  Profit  of  second  concert=/47  i8s.  x^. 

-(/25+;fio) 

-£47iSs.iM'-£3S 
=  /i2i8sjiAd.    An& 

Note, — Perhaps  90  per  cent. 

14.  CoLUMBA. — If,  when  25  per  cent  is  lost  in  grinding 
wheat,  a  country  has  to  import  ten  million  quarters,  hot  can 
maintain  itself  on  its  own  produce,  if  only  5  per  cent  be  lost, 
find  the  quantity  of  wheat  grown  in  tHe  country.  {Bamard 
Smith.) 


Quantity  grown = Ten  million  quarters  x 


100 


25 -5 

—    *9  »f  ft       '^   €9 

'^    »»  »»  t»        ^5 

s  Fifty  million  quarters.  Ans. 

15.  Franchise. — A  dishonest  pubHcan  uses  measures  vbicb 
are  false  to  the  extent  of  5  per  cent ;  but  his  brewer  gave  bin 
in  every  barrel  only  35  gallons.  The  publican  bu]rs  at  21s.  tbe 
barrel,  and  sells  at  2d.  the  pint ;  what  does  he  gain  in  a  jear 
when  he  bought  950  gallons  ?    {Piper, ) 

Gain  on  a  barrels  [{(35  X  8) -f  AV}  X  3]cl«  -  2IS. 

10 

3 
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^2800-1197 

57 
50 


s. 


;.  Gain  on  9S0  barrels = {^  3C  i^y 


=26,7i6}s. 

=/i»33S  16^  8d.  Ans. 

16.  F.  S<— A  pefMsi  sells  out  of  the  new  3  per  cents,  at  93t  as 
fflnch  stock  as  produces  ;f  26,893  6s.  At  what  price  must  the 
Tttikish  6  per  cents,  be,  in  order  that  by  investing  the  proceeds 
in  it,  he  may  increase  his  income  by  ;£200  a  vear,  taking  broker- 
age into  account  ?    {CkarlCs  <  Civil  Service  Arithmetic^ 

93I  :  26893    6 : :  /^  :  Amount  of  stock  sold  out. 
20  20  20 


tm 


1442 

as;C28,840  stock. 

Income  from  Turkish  6  per  cents. 
=3  per  cent,  on  ;£^,84O+;C20O 
=;f66S4s.+;t200 
g;f  106S  4s. 

j£     s.     jf          /     8. 
/.  1065  4  :  ^  t: 26893  6 
3      . ?o 


20 


Price  of  Turkish  stock 
with  brokerage. 


5326 


368933 

L 

)8o6799(;ffi5«H« 
5?g6 

27419 
26630 


7899 
5326 


/.  Price  of  Turkish  6  per  cents. 

_^  10292-2663 
21304 

gigiiftWft-  Ans. 

Algebra 

I.  Assistant. — Solve:— 

2*+«+4'»-b8o.  (Todhuuter.) 

2*+'  +  4*=8o 

(Put/ for  2*) 

Then,  2>'+y=8o 

J^  +  2/+I=8l 

>^+i  =  ±9 
.'.  y=8jOT-I0. 


.-.  2*=8,  or -10, 
so  that  x^ 


2.  Rex. — A  house  of  11  boys  contains  6  who  am  only  row, 
and  3  who  can  only  steer ;  the  other  2  can  do  either.  How 
many  different  crews  can  they  form  for  their  four-oar?  {Dalton.) 

No.  of  crews  from  the  6  who  can  only  1  _,6.5.4  ^ 
row  and  from  the  3  who  can  only  steer    /""  1.2.3 

s=6o; 


No.  of  crews  from  the  6  who  can  only^     6  <  d 

rho  can  do  either  to  >•  s=  -^^^ 


row  and  from  the  2  who 
steer 


X2 


I     i*2-3 
=40; 


No.  of  crews  from  2  out  of  the  6  who  \  ^  ^ 
an  only  row,  from  the  2  who  can  do  >  =-^ 
ither,  and  from  the  3  who  can  only  steer  J      '  '^ 


X2X3 


=90; 


No.  of  crews  from  2  out  of  the  6  who*^     ^  ^ 
can  only  row  and  from  the  2  who  can  do  |-  s=  -^  x  2 
either,  i  to  steer  and  i  to  row  j      ''^ 


No. 


b.  of  crews  from  I  out  of  the  6  who  "j  ..g  j^ , 
can  only  row,  from  the  2  who  can  do  v 
either,  and  from  the  3  who  can  only  steer  J  =18; 

.-.  No.  of  different  crews=6o-H4O-h90-h 30+ 18 

=2  '^ 


3.  E.  P.  Jones.— -Prove  that  in  taking  the  square  root  of  a 
number  when  » + 1  dipte  in  the  root  have  been  obtained  by  the 
ordinary  rule,  n  more  may  be  determined  by  simple  division. 
(CerHficate^  1883.) 

Let  AT  represent  the  no.  whose  square  root  is  required,  a  the 
part  of  the  root  already  obtained,  and  x  the  part  which  remains 
to  be  found ;  then 

Squaring,  iV*=fl*+2aj:+Jc*, 

2a  2a 

Thus  ^- tf*  divided  by  2a  will  give  the  rest  of  the  square  toot 

required,  or  jr,  increased  by — ,  and  —  is  a  proper  fracUon, 

2a  2a 

so  that  by  neglecting  the  remainder  arising  from  the  division  we 
obtain  the  proof  required. 

For  X  by  supposition  contains  n  digits,  so  that  ^cannot  con- 
tain more  than  2n  digits ;  and  a  contains  11+ 1  digits,  therefore 

"^  is  a  proper  fraction. 

4.  Julius  CiCSAR. — Solve: — 

x+y-'i^x-y),  *"+>»=ioo. 
•^Todhunter^s  •  Algebra  for  Beginners.') 

(1)  x  -^y^Jix-y^ 

(2)  4P«+y«=100       / 

(I)  X  +/  =7(*-/) 

=7*-7> 
8/=6x 

••ill! 

Substitutmg  this  1  ,  V    .  .  (yx\  » 
valueof^in(2);W*'+^-j^  -™ 


Note, — Various  artifices  are  employed  in  solving  '  Simultaneous 
Equations  involving  quadratics,*  and  the  proper  application  of 
the  different  methods  must  be  learned  oy  expenence.  The 
simplest  method  is  by  substitution,  as  in  the  given  example. 

5.  C.  J,  S.— Solve  !— 

^jK»-6«+l6+(jr-3)»=:i3.     (Todhunier.) 

/s/-«'-6jf+i6+ (x  -  3)«=  13 
V*'-6jf+i6-KjK»-6jr+9)=i3 

Adding  7  to  each  side  : 

(j:«-6*-h6)-I-  ^jc»-6a:+i6=I3+7 

=20 
Completing  the  square : 

(;t»-6*+i6)+  V4C«-6*+i6-Ki)«=20+i 

, =V 

Vjg»-6y4-i6+j=  ±1 

i^*»-6ur+i6s=±t-i 

=4f  <wr-5 
Squaring  each  side,         jc"  -  6fl?+ 16=  16,  or  25  ; 

jc«-6jp+i6=i6 
jJ»-6jp=  o 
Dividing  each  side  by  jr,  **==  6* 

"^  .-.  j:sa6; 

And  as  we  divide  each  side  by  x,  therefore  the  value  *=o 
satisfies  the  equation. 
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From,  jr*-6x+i6ss25,  surd  values  of  x  are  obtained,  and 
they  do  not  latisfy  the  equation. 

•  '.  jTso,  or  6. 


6.  J.  Edwards.— Divide  418-9666  by  6*289  in  scale  of  12. 
Reduce  2967  from  scale  of  12  to  that  of  la  Find  value  in 
decimals  of  *l$  in  the  scale  of  7.  {Ltfwer  Division^  February, 
1883.) 

(I)  6  289X418-9666/ 7^'/.    Ans. 

7377  13    V 
61836 
S8603 

52336 
52336 

(2)  10  ]  206  .7  in  scale  of  12 

10  JJ4...2  «^%4^.**'*  ^^  '^ 

.'.  2967  in  scale  of  12  =»  402*58^  in  scale  of  la 

(3)  'I  j  in  scale  of  7 

=1+5  +  5+1 

7  7*   r  t 

Here  the  terms  after  the  first  constitute  an  infinite  Geo- 
metrical Progression,  of  which  the  first  term  is -^9  and  the  com- 
mon ratio  is  f . 

Sum  of  an  infinite  geometrical  series 


i-r 

^_5. 
7x6 

.'.  •iSinscaleof7=^+A  =  H. 

=  *26tqo47<>  in  common  scale. 

Nott, — ^The  subject  of  '  Scales  of  Notation '  is  generally  con- 
tained in  works  on  Algebra. 

7.  E.  H.  CouMBK. — '  The  square  of  any  real  number,  positive 
or  negative,  is  always  positive  * :— Hence  show  that  aV+ ^^  is 

always  greater  than  2ahcd.  and  that  — ^^      — =;  is  always  a 

proper  fraction,  whatever  values  may  be  assigned  to  a,  ^,  r,  d^ 

(ac  -  bd)*  always  gives  a  positive  quantity, 
.*.  (tfV  -  2ttbcd'¥  l^n*,  =  positive  quantity, 
.•.  a^i^+l^d  >2abed, 

Affti.—Vnitn  ac=M,  then  d'c''\'if*d'=s2a^d. 

(ae  +  MY 

(a*+^0(f»+</») 
a*c*'^7aicd-^l^d' 


{ 


s     (d'c'  +  ^d')  +  2aAfd 
(« V + H'd*) + {d'd' + H'c^) 
Now,  xiac^bdf  a/ cannot  equal  bc^ 
,'.  c^iiP + ^^  >  Tabcd  (as  above) 

.  •,    — }^^X         ^  is  always  a  proper  fraction. 


} 


8.  R.  R.  P. — The  population  of  a  town  increases  annually  b 


4  per  cent. ;  what  proportionate  addition  to  the  population  will 
be  made  in  a  period  oiio  years  ? 

N.B.  Log.  ro4i=  •017033  ;1 

log.  i*48z:*i70330.  }  {Cirtifieate^  1883.) 
Population  at  end  of  10  years = Population  at  beginning  of  ist 

year  X  (I  •04)'* 
^  Population  X  No.  corresponding 
'  to  log  (ro  times  log.  1*04) 
sPopulationxNo.  corresponding 

.     to  log,  0017033  X  10) 
3  Population  X  No.  corresponding 

to  log.  '170330 
9  Population  XI '48; 
/.  JPfpportJ^natp  addition  85*48! 


Note. — It  is  not  necessary  to  take  Mental  Arithmetic,  bat  U 
you  do  it  will  increase  the  number  of  marks. 

9.  Anfedrus. — Prove  by  induction  or  otherwise  the  som  of 
the  series 

l3  +  2»+ +«J«s^!^l2±I^ 

4 
"-{CtrHficaU^  1883.) 

Let  /  denote  the  required  sum ;  then  - 

/=si»+2»+ -hJw'; 

We  have 

in4-()K-l/as4OT'.-6«i*+4M-I, 
(m  - 1)<  -  (at  -  2)«s4(m  - 1)3  ~  6()»  -  i^+4(m  -  O  - 1. 
(••-2)*-(«-3/a:4(ll»-2)5-6(s!l-2)+4(«»-2)-I, 

•••••••••..■.•••■.■..•••«.*•••..•..•**.•.••••••. .....•••• 

3*-2<s=4'3>-6-3»+4-3-i, 
a«-  1^^4*23 -6*2' 4- 4'2- 1, 
i*-o*=4*i'-6'i*+4*i  - 1 ; 

Hence,  by  addition, 

m4ss4  {1S+2S+ +«»•} 

-6{i*+2«+ +«»} 

+4  {I +2  + +<»}-••; 

The  sum  of  the  squares  of  the  first  m  natural  numben 

^IW(<»+|)(2IW  +  I) 

6 

The  sum  of  the  first  m  natural  numbers  s  7  (m + 1) ; 

2 

That  is,  i»f«=4J-fif(ivf +  1)  (2m  +  l)+2M  (m-i-i)-at 
ss  4/ -  21W' r  3«i*  -  s» + iw* + aas  -  SIS 
ss4/-.2lPl'-l»", 
4f=»I*  +  2iW*  +  «* 
s=M*(|ff*  +  2OT+l) 
=  «I»(|W  +  I)« 

jw«(m+l)« 
.*.  /SB : 


la  J.  HoLTON.— Solve  :— 

(x+5)'+(r-6)»=a(*r-24)l 

(0  (*+5)«+0'-6)«=2(*y-24)  t 

(2)  ^«+i      ; 

4r'  +  Iour+2S+Jt*-ioa:+2S=2{4f"+jp-24l 
2Jr* + 50  s  2jr* + 2jr  -  48 
-2x85-48-50 
2jrs98 


>=jr+i=rsa 

II.  Christie  Johnstone.— What  relation  most  boklgood 
between  ^,  ^ ,  and  n,  if  j^  -/jr+^  and  isx*"^  ~p  have  a  comooo 


measure? 


•-1 


nx 


-'-"("-I)' 


"-JX-r^K'-K'-O 


_^ 


.  *.  If  - 1  must  equal  i. 
That  is,  n  must  equal  2  ; 

^  must  equal  ^I  -  i  V 


9 
9 


ff» 


•• 


»• 


»> 


ffi 


91 


— p— I 

4 


.  *.  They  will  have  a  common  measare  If  n^t^  pod  f^^^uA 
the  commoo  ipcAsare  will  be  \'  *  3  r 


.^— i 
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Menauralion, 

I.  Tnc— The  paimllel  ades  of  a  trmpeiotd  tre  14  yatdf  and 
aojirdsyand  the  perpendicukr  distance  v  I3  yaids.  If  two 
itni^t  linei  are  diawn  across  the  figure  parallel  to  the  parallel 
ado,  and  dinding  each  of  the  other  sides  into  three  equal  partSt 
find  the  areas  of  the  three  parts  into  which  the  trapesoid  is 
iifided.    {TcdhmmUr.) 

Let  ABCD  rmeaentthe  trapezoid,  and  let  FG,  HK  be  dcawn 
diriding  AB,  DC  mto  three  eqmd  parts. 


Abo  let  DQ  be  drawn  parallel  to  AB»  and  DE  perpendicular 
toBC. 

Tlien  DQ,  DE  will  be  trisected  by  FG,  HK. 

LGs4ofQCsiof(BC-AD) 

B|of(ao-i4)s(of6a=2;  .'.  FG316; 
MKa|ofQC~f  of6»=4;  .-.  HKsiS; 
DO,  OP,  PEsi  of  DEsi  of  12*4 ; 

Area  of  AFGD=^^±I5  X  DO 

2 

,i4-fi6^, 
»-_-X4 

FG+HK 


M      91 


FHKG 


2 
16+18 


xOP 


X4 


a 

»34X2 
»68; 

„    „  HBCK=51i±5!?xPE 

^18+20^^ 
a__X4 

138x2 
=76; 
Affcu  of  the  thsee  partss6o,  68,  and  76  yards  respectively. 

1  BC  S.— A  rectangular  courtyard  is  loo  feet  long  and  60 
Woad.  Two  paths  cross  it  at  right  angles,  one  from  end  to  end, 
ad  the  other  nom  tide  to  side.  Each  of  these  b  5  feet  wide. 
TvbA  the  cost  of  laying  down  the  remaining  area  with  turf,  at 
■Wioe  per  square  yud.    ( Oxford  Local  Rxaminaium^  1 884. ) 

there  are  loiif  rectangular  parts  to  be  turfed,  the  dimensions 
of  which  are 

15^z5ftand??^ft.; 
2  2 

/.  Flartatobetnrfeds^^xi^xA  sq.  ft. 

-5225  sq.ft. 
.-.  Cost«(»V*x*)s. 

^aooAs. 

g/u  IPS.  .3^.  Ans. 

3*  Caulbss.  —  A  conic  irustrum  contains  3!  gallons,  the 
^uuneteis  of  the  two  ends  being  respectively  10  in.  and  6  in. 
Suppose  a  gallon  contains  277*274  cub.  in.,  find  the  depth  of  the 
frustram. 

If  ^  and  ^  be  the  areas  of  the  two  ends  of  a  conic  frustnun, 
snd  A  the  perpendicular  height, 

Volome  »  ^  («>  +  a^  +  ^«) ; 
•*.  *  (^  -f  a3  +  ^  at  (277*274  X  3|)  cub.  in. 


-|  (io^+iox6+6»)x  7854  jsq.  in.  =  970*459 cub.  in. 

-|  ( 100 + 60+ 36) x '7854  I sq. in. SB 970*459  cub.  in. 

k 

.  (196  x  7854)  sq.  in.  s  970*459  cub.  in. 

138*637 

/^x*26i8  . 
28 

=!2«:«fiin. 

73304  . 
s  18*9x2... in. ; 

.*.  Depth  of  frustrumsi  ft.  6*9i2...in. 

a.  Celt. — Find  the  content  of  a  ring  whose  section  is  9 
indies  square,  and  outside  diameter  6  feet. 

Inside  diameter =6  ft.  -  (9  in.  x  2) 

=44  ft. ; 

.*.  Content  erf  ring«[{6«-  (44)*}  x  '78541  sq.  ft.  x  9  in. 

»l(6+44)  (6-44) X -7854x1}  cub.  ft. 

^m^  cub.  ft. 

s=  9*2775375  cub.  ft. 

88  9  cub,  ft.  479*5848  in.  Ans, 

A^.— ( i)  You  will  notice  that  9  in.  only  instead  of  twice 
9  in.  was  subtracted  from  6  ft.  to  obtain  the  inner  diameter.  (2) 
'  Section  9  inches  square '  means  that  if  the  ring  were  cut,  the 
section  would  be  a  siquare  with  side  9  inches. 


base 


5.  BoRDBRBR.^What  is  the  height  of  a jpaiallelogram  whose 
se  is  242  yards  and  area  34  acres  ?    (/'.  T,  Examinatwt,) 

Areas  base  x  perpendicular  height ; 

.  *.  242  yds.  X  perpendicular  height  s  34  acres 


7x4840 


sq.  yds. 


al6940sq.  yds.'; 

.*.  Perpendicular  height  s:^^2£  yds. 

=  70  yds.    Ans. 
AW^.— Perhaps  90  per  cent. 

6.  Yrllsbrp. — Find  the  area  of  a  regular  poljrgon  of  24 
sides  inscribed  in  a  circle,  the  radius  of  which  is  one  foot. 
{TotiAmtUir,) 

Area  of  polygons?  R*  sin  ^, 

where  i»asNa  of  sides,  R=:  Radius  of  circumscribed  circle,  and 
27  8  4  right  angles ; 

.  *•  Area  of  polygon  of  24  sides 

«/Hxl•xsin3^^  sq.ft. 
B(i2xsin  ij^  sq.ft. 
^(i2x^dAzi\^,  ft. 


(■ 


2^/2^/ 

*X2       _^  ^ 

=<3(^6-V:*,|sq.  ft, 
»(^54- VTS)sq.  ft. 
=(7*34846... -4"24264...)  sq.  ft. 
a8  3'ios82...sq.  ft.    Ans. 

7.  M.  R.  S. — Find  the  dimensions  of  a  rectangular  cistern, 
whose  base  is  a  square  and  height  equal  to  half  the  length  of  one 
side  of  the  base,  and  which  contains  53,000  gallons,  ei^  gallon 
being  equal  to  277*274  cubic  inches.  {CHni Service  Aritknutic^) 

.    Length*  x  4  Length  s  (277*274  x  53,000)  cub.  in. 
4  I'Cngth's  14,695,522  cub.  in.. 
Length's 29,391,044  cub.  in.»  - 
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Lengths  4^29,391,044  cub.  in. 

29'39i'044(308'6 
27 


30*  X  300 =270000 
30x8x30=:     7200 

8*= 64. 

277264 


308^  X  300=28459200 
308x6x30=       S5440 

6»= 36 

28514676 


2391044 


22l8fI2 


172932000 


1710880^6 


'843944 

•  '.  Length =308 '6  in. 

ss  257  ft. 

Depths  i2'8ft. 

Geometry* 

I.  BOLDMERE.— A  stxa^ht  line  is  divided  into  two  parts; 
show  that  if  twice  the  rectangle  of  the  parts  is  eaual  to  the  sum 
of  the  squares  described  on  the  parts,  the  straight  hne  is  bisected. 
{TodkuHier.) 


H 


1 

« 

M 

G 

■    »          1 

« 

• 

ft 

■       J.-   * 

K 


B 


N 


Let  the  straight  line  AB  be  divided  into  two  parts  at  the 
point  C,  and  let  the  squares  on  AC  and  CB  be  equal  to  twice 
the  rectangle  AC.CB ;  Uien  shall  AB  be  bisected  at  C. 

For  if  AC  be  not  equal  to  CB,  suppose  AC  the  greater,  and 
construct  the  diagram  of  II.  4. 

From  CA  cut  oif  CL  equal  to  CB,  and  through  L  draw  a 
straight  lineparallel  to  AD,  meeting  HG at  M  and  DE  at  N. 

Proof. — The  squares  HF  and  CK  are  together  equal  to  the 
rectangles  AG  and  GE,  and  MF  has  been  made  equal  to  GE, 
. '.  HN  and  CK  are  equal  to  AG, 
and  LG  has  been  made  equal  to  CK, 
i '.  HN  is  equal  to  AM  ; 
But  this  is  impossible,  for  HD  is  greater  than  AH. 
Hence  AC  and  CB  cannot  be  unequal,  that  is,  they  are  equal. 

Q.  E.  D. 

2.  Tempest. — If  a  line  intercepted  between  the  extremity  of 
the  base  of  an  isosceles  trianple  and  the  opposite  side  (produced 
if  necessary)  be  equal  to  a  side  of  the  triangle,  the  angle  formed 
by  this  line  and  the  base  produced  is  equal  to  three  times  either 
of  the  equal  argles  of  the  triangle. 


Let  ABC  be  an  isosceles  triangle,  and  let  BD  be  drawn  equal 
to  BA  or  AC,  then  the  angle  DBE  shall  be  equal  to  three  times 
the  angle  ABC  or  the  angle  ACB. 


• « 


Proof.—  L  DBE=  L  s  ABE,  ABD, 

L  ABE=  L  s  BAC,  ACB,  (L  32.) 

and  L  BAC  or  BAD=  L  BDA,  (I.  5.) 

.*.    ^  DB£=  z  s  BDAy  ACB,  ABD ; 

but  zBDA=  zsDBC,  DCBorACB, 

L  DBE=  L  s  DBC,  ABD,  and  twice  L  ACB ; 

and  z  s  DBC,  ABD=  z  ABC ; 
.  -.    z  DBEs  z  ABC,  and  twice  L  ACB 

=3  times  z  ABC  or  z  ACB. 

NoU, — If  the  triangle  be  acute-angled,  the  enundatioa  of  the 
pn^x>sition  requires  some  modification.  Q.  E.  D. 

General. 

1.  Boz. — ^The  solution  of  your  query  appeared  in  oar  issne  for 
May,  1882. 

2.  Unity. — (i)  The  solution  of  your  query  appeared  in  our 
issue  for  July,  1882. 

(2)  Yes. 

3.  O.  H.  F. — ^You  will  find  the  solution  of  your  query  (by 
arithmetic)  in  our  issue  for  April,  1882. 

4.  TOTNBSIAN. — Your  query  was  solved  in  our  issne  for 
April,  1883. 

5.  E.  H. — From  the  second  equation  the  values  of  7  are  0, 
and  :c  -  3.  Substituting  the  former  in  the  first  equation,  it  b^ 
comes : — 

j:*  +  x-44s'=2; 

and  substituting  the  latter  value,  it  is : — 

jc»- j:^-6*+4Jr*=  -8. 

6.  N.  H.  B.— (i)  The  deduction  was  solved  in  our  issue  for 
June,  1882.  (2)  It  is  impossible  when  the  three  given  lines 
are  parallel. 

7.  Niger. — ^Your  solution  is  simple  and  correct. 

8.  Professor  P.— (i)  You  will  find  the  solution  of  yoor 
query  in  our  issue  for  May,  1883.  (2)  Perhaps  6j  per  cen:. 
Your  writing  is  not  regular. . 

9.  T.  D.— The  word  preceding  is  not  in  the  code.  Sa 
«  Code,'  article  57,  b  (2). 

10.  Theophilus  H.  C.  Shaw. — ^You  do  not  state  the  tempe- 
rature of  the  ice  nor  the  coefficient  of  expansion  of  the  gbi 
used.  If  a  be  the  coefficient  of  expansion  and  O**  C,  be  the  tempe* 
rature  of  the  ice,  then  the  length  will  be  15(1  +2000).  If  L= 
the  length  at  temperature  /*,  then  the  length  at  temperature  T  is 
L{i+a(T-t)}. 

11.  Anxious,— Afflf^yj  *Ge<^raphy,'  LawsorCs  *G«> 
graphy,'  GreerCs  *  Smaller  History,^or  the  *  Student's  Hume. 
These  are  well-known  books,  to  be  had  throDgh  any  bookseller. 

12.  Beginner. — ^Move  hand  and  paper  as  you  like.  Doited 
lines  are  useful  at  first,  but  should  be  gradually  dispensed  vith. 
Try  Yule's  books. 

13.  Oliver.— You  can  take  ist  year's  papers,  but  only  a  thiid- 
class  certificate  will  be  issued.    See  Code,  art.  66. 

14.  INJURED.~(I)  Yes ;  Code,  art  58.  (2)  No.  (3)^7* 
received  the  notice  previously  agreed  upon  tliere  appears  to  be 
no  injustice  done  and  no  cause  di  complaint  as  to  that  specsl 
point. 

15.  Jean.— Under  art.  58  of  the  Code  it  would  seem  that  all 
you  want  is  a  recommendation  from  the  elementary  school  i3 
which  you  last  served. 

16.  Sissy. — ^We  have  made  seveial  inquiries,  but  fear  thflc 
is  no  remedy. 

17.  Aldyth.— See  the  display  of  the  Birmin^iam  Scboa 
Board  in  the  Health  Exhibition. 

18.  IxiON.— Both  may  be  correct ;  to  decide  which,  00c  vsiA 
see  the  context.    Consult  any  good  grammar. 


19.  Yellserf.— Marks  are  given  for  one  Science  ooly;  ^ 
Code,  Schedule  v.,  column  la  The  remark  you  quote  vSe^ 
to  the  Certificate  Examination,  in  which  moic  mans  aff  fi^ 
for  a  science  than  for  geogn^hy  or  history. 
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20.  Don  Quixote. — Small  hand  is  v^ry  good,  with  exception 
of  the  capital,  which  is  decidedly  poor.  Large  hand  b  also  good, 
exoq>t  the  cuntals.  Value  of  each  without  the  capitals  90,  with 
the  capitals  80. 

21.  T.  P.—The  resultant  of  any  two  forces  P  and  Q  acting  at 
an  voQt  a  can  always  be  found  by  the  following  formula : — 

R'=F'+Q'-faPQCosa.  By  the  terms  of  the  question,  R  is 
twice  P,  and  the  angle  a  is  30  degrees.    Hence 

2 
.-.  (?+Q>/3=3. 

.'.  (?+Q>/3+l=Vi  whence  Q=s^-^ 

I  :    ^^(V5-I).   Ans. 

2 

22.  Bell,— The  answer  to  the  question  is  No— at  least,  not 

officially. 

23.  Jambs  Guild.— Small-handwriting  is  very  ^ood.  It 
oogbt  to  bring  90  per  cent.  The  large-handwriting  is  equally 
good  in  sha^;  the  strokes  have  rasged  edges,  and  in  some  cases 
there  are  evidences  of  painting,     uie  a  broader-pointed  pen. 

24.  RoMBa—Snoall  hand  good.  85  per  cent.  The  large 
band  is  poor  in  shape  thronghouL    50  per  cent. 

25.  CuutA.— The  questions  are  published,  you  can  most  likely 
get  them  through  a  bookseller. 

26.  H.— Cemmerii  were  described  by  Homer  as  living  beyond 
the  ocean  stream  where  the  sun  never  shines.  Later  writers 
placed  them  either  in  Italy  near  tlie  Avemus,  or  in  the  Tauric 
Chcnonese. 

27.  Isaac  Barestt.— The  rooms  were  often  called  after  the 
coloor  of  the  furniture  and  hangings,  so  in  this  case.  In  the 
second  allusion,  quatfe  of  course  means  four ;  deuce-ace  is  a 
throw  of  two  dice,  one  of  which  turns  up  one  and  the  other  two. 
Compare  Shakespeare's  '  Love's  Labour  Lost,'  scene  ii. 

28.  J.  Gaukeoger. — One  counts  as  much  as  the  other. 
Finally,  you  will  have  to  learn  both.    See  reply  to  Resiart  ap 

Veul 

29.  Resiart  ap  Ifan.— Marks  are  given  to  any  candidate 
who  has  taken  a  first-dass  Elementary  Stage,  or  passed  in  the 
Advanced  Stage  of  0«<  of  height  subjects  ;  see  Code  Schedule, 
paragraph  la 

3a  Wambra. — ^The  parsing  of  work  depends  upon  the 
iBdhod  of  supplying  the  ellipsis.  It  may  be  supplied  thus  : — '  I 
most  work' — or,  'It  is  work.'  The  following  is  the  parsing  of  the 
fonner: — 

H^ork — reg.  intrans.  verb,  act,  inf.,  gov.  by  must, 
m — ^prep.,  showing  rel.  between  mg:hf  and  warM, 
du/l—ui),  of  quality,  qualg.  m^kt, 
Decemier— proper  adj.  of  quality,  qualg.  m^Af, 
m]^— abs.  noun,  nent.,  sins.,  obj.,  gov.  by  in, 
and—ocm},^  cop,^  joining  the  sents. '  I  must  work'  and  'I 

must  work.' 
wrk — ^as  before. 
wken — adverbial  conj.,  joining  the  sents.   'I  must  work' 

and  *  The  weather  is  warm.* 
wtatker    com.  noun,  neut.,  sing.,  nom.  to  is* 
u^ii^cfl.  intians.  verb,  act.,ina.,  pres.,3rdy  sing.,  agreeing 

with  its  nom.  weaiher, 
warm — adj.  of  quality,  qualg.  weather, 
om^-cop.  conj.,  joinin|;  the  sents.  '  The  weather  is  warm  ' 

and  'The  weather  is  bright.' 
bri^ — adj.  of  quality,  qualg.  weather. 

Your  handwriting  is  too  small  and  slanting  for  present  style. 
It  looks  neat,  but  is  difficult  to  read.  Would  get  60  to  70  per 
cent  of  marks. 

31.  Nemo. — The  poet  by  putting  the  statement  in  the  form 
of  a  question,  implies  that  tnere  is  no  person  who  dies  who 
wishes  to  be  forgotten  ;  who  would  allow  his  body  to  pass  away 
from  the  bdgjhtness  of  life  to  the  cold  tomb  without  a  fervent 
desire  to  live  a  little  longer.    Each  dying  person  relies  for  | 


sympathy  upon  some  one,  who,  he  hopes,  will  shed  a  tear  to  his 
memory.  The  last  two  lines  assert  that  when  life  is  ebbing 
quickly  away  and  we  are  passing  to  dust  and  the  tomb,  the  same 
udent  longing  fills  us,  and  the  same  spirit  animates  us  as  in  our 
liveliest  moments. 

32.  Excelsior.— No.  Fowle's  Latin  Books  (Sonnensdiein 
and  Co.,  Paternoster  Square)  are  excellent.  Also  Dr.  Smith's, 
published  by  Mr.  John  Murray,  Albemarle  Street,  W. 

33.  G.  Skelland.— Large  hand  90  per  cent. ;  small  hand, 
80  per  cent.    Yes. 

34.  CiCSAR  II. — The  Latin  Lessons  will  be  xesumed  in  the 
Practical  Teacher  shortly. 

35.  Albatross. — Solutions  of  your  query  by  arithmetic  and 
by  algebra  appeared  in  our  issue  for  January,  1884.  The  answer 
is  18  miles. 

36.  Wambra. — 


H^ 


I 


or 


From  Log  Cabin  to  White  House.    By  W.  H.  Thayer. 


Akrill  (O.)- 
Akrill's  Arithmetical  and  Spelling  Test  Cards.     Standards 
L  to  VII. 

Blaokle  and  Bon^ 

A^bra.    Pftrt  L 

OasseU  and  Ck>..  Limited— 

Handbook  of  the  New  Code.    By  J.  F.  Moss. 

Cassell's  Modem  School  Test  Cards.    Standards  L  to  VII. 

Ohambers  fW.  and  R)— 

Elements  of  Euclid.  Book  I.  ByJ.S.Mackay,M.A.,F.R.S.E. 

Robinson  Crusoe. 

A  Course  of  Arithmetic.    Standards  III.  to  VIL    By  T.  B. 

Ellery,  M.C.P. 
Magnetism.    Part  I.    By  H.  C.  Tarn. 

Fletoher  (J.  B.)  and  60.— 
Legs  and  Wings.    By  Theodore  Wood. 

HeywoHod  (Jolm>-- 

.^lalysis  of  the  Book   of  Genesis.      By  Rev.  T.  Boston 

Johnstone. 
Elements  of  Linear  Perspective.  BySeddon  Wildeblood,  F.S.Sc. 
The  Try  Arithmetic,     fiy  Dennis  Heywood. 
Answers  to  ditto. 

Hodder  and  Stoughton— 

>e  Cabin  to  White 
The  Red  House  in  the  Suburbs.    By  Mrs.  R.  O'Reilly. 
Fern  Glen  Farm.     By  Helen  P.  Redden. 

Jarrold  and  Bona— 
Practical  Help  for  Inlfant  Teachers.    By  J.  E.  Singleton. 

Johnston  (A.)— 
Johnston's  Standard  Copy  Books.    Nos.  i  to  8,  and  Kinder- 
garten Number. 

LettS)  Bon  and  Ck>.,  Limited— 

Letts's  Illustrated  Household  Magazine.  Part  19.  September. 

Lonffmana  and  Ck>.— 

Longman's  Geographical  Reader— The  British  Islands* 

Longman's  Mag^iane.    September. 

A  System  of  L^gic.    By  John  Stuart  Mill, 

Mifloellaneous— 
The  Civil  Service  Competitor.    No.  2. 

Murby  (T.)-- 
Langton's  Examples  in  Arithmetic.    Standard  VI. 
Algebra  for  Beginners.    Stage  L    By  W.  Dodds. 

RelfeBroa^ 
The  Church  Catechism.    By  A,  Roberts,  F.R.A.S.,  F.R.G.S. 
(Public  Examination  Scripture  Manuals.) 

Bimpkin  and  Gk>.— 
The  Shilling  Geography.    By  Dr.  Morrison. 

gpnitii^  sudor  and  Oo.-* 

The  Comhill  Magazine.    September. 

Itubner  and  Ckx— 
Lessons  for  Deaf  and  Dumb  Children.    Parts  I.  and  II.    By 
W.  Van  Praagh. 
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20  words  or  under i  o 

For  every  additional  10  words       o  6 


... 


... 


... 


... 


... 


.*• 


For  an  ordinary  page 
For  page  fisicing  matter 
For  2nd  page  of  wrapper 

For  3rd  page  of  wrapper        

For  the  page  opposite  the  3rd  page  of 

wrapper        

For  the  4th  (back)  page  of  wrapper  . 


... 


4  guineas. 

5  guineas. 
5  guineas. 
5  guineas. 

5  guineas. 

6  guineas. 
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will  ba  givan  for  a  tarlai. 
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By  Hsnry  a.  RbatchlouSi  M.A.  (Lond.),  B.SC| 

Westminster  Training  College, 

A  VERY  slender  preparation  is  often  thought  sufficient  to 
pass  the  examination  in  chemistry.  Candidates  have 
been  known  to  get  through  who  had  learned  all  the  che- 
mistry they  knew  by  reading  a  book.  The  chance  of 
doing  so  at  present  is  believed  to  be  exceedingly  small 
It  is  now  comparatively  easy  to  get  sound  elementary 
instruction  in  chemistry.  Science  classes  in  connec- 
tion with  the  Science  and  Art  Department  or  the  City 
Guilds  are  found  in  almost  all  parts  of  the  country. 
The  student  could  hardly  do  better  than  join  one  of 
these  classes,  and  especisdly  the  classes  formed  for  the 
practical  study  of  the  subject  If  time  is  a  great  con- 
sideration, he  might  arrange  to  work  in  a  laboratory 
for  a  few  hours  a  week,  under  the  direction  of  a  com- 
petent teacher.  Of  course  there  are  cases  where  it  is 
impossible  to  get  assistance  of  this  sort ;  and  where,  as 
a  last  resort,  experiments  must  either  be  done  at  home 
or  omitted  altogether.  Patience,  ingenuity,  and  a 
small  outlay  wil^  however,  make  it  possible  to  do  a 
good  deal  of  instructive  work. 

There  is  a  pamphlet  called  '  Outline  of  Experiments 
suitable  for  illustrating  elementary  instruction  in 
Chemistry'  (Chapman  and  Hall,  price  2d.).  It  is 
meant  to  be  a  guide  as  to  the  general  character  of  in- 
struction,, and  directs  attention  to  points  which  should 
on  no  account  be  omitted.  These  experiments  do  not 
cover  the  whole  course :  there  are  none  on  bromine, 
iodine,  fluorine,  phosphorus,  or  silicon.  But  they 
serve  as  excellent  specimens,  and  should  all  be 
repeated  if  possible; 

It  may  be  well  to  remind  the  student  who  is  able  to 
get  the  kind  of  instruction  he  wants,  that  he  should 
not  rest  satisfied  with  merely  preparing  the  compounds 
and  examining  their  properties.    The  most  distinctive 


feature  of  the  present  method  of  teaching  physical 
science  is  the  constant  reference  to  weighing  and 
measuring.  This  practice  can  hardly  yet  be  said  to 
have  extended  to  chemistry.  Students  have  been 
accustomed  to  attend  courses  of  lectures  and  study  the 
reactions  of  the  chief  elements  and  compounds  before 
proceeding  to  quantitative  work.  This  custom  is 
slowly  passing  away.  In  a  little  book  called  '  Experi- 
mental Chemistry  for  Junior  Students '  ^Longmans 
and  Co.),  Professor  Reynolds  drew  attention  to  the 
importance  of  considering  the  quantities  as  well  as  the 
properties  of  the  bodies  under  examination.  This 
attempt  was  believed  to'  be  a  step  in  the  right  direc- 
tion. Within  the  last  few  months  Professor  Ranuay 
has  published  'Experimental  Proofs  of  Cheniical 
Theory'  (Macmillan  and  Co.).  The  professor  tells  us 
that  the  fundamental  principles  of  chemistry  rest  on 
experimental  proof,  and  it  is  the  object  of  his  short 
book  to  give  such  instruction  as  will  enable  the  student 
to  demonstrate  approximately  the  truth  of  these  prin- 
ciples. To  do  this  it  is  necessary  to  make  measure- 
ments of  volume  and  mass,  of  temperature  and  pres- 
sure. To  buy  the  book  and  read  it  and  do  no  more 
would  be  to  make  an  improper  use  of  it ;  some  at  least 
of  the  many  interesting  measurements  should  be 
attempted. 

The  outline  of  experiments  already  mentioned  will 
be  a  useful  guide  for  the  work  it  covers.  For  the  sake 
of  those  who  may  not  be  in  a  position  to  judge  for 
themselves  what  to  pay  most  attention  to,  a  few  experi- 
ments on  the  remaining  elements  are  appended. 

Prepare  a  small  quantity  of  bromine,  compare  its 
properties  with  those  of  chlorine ;  add  sodium  hydrate 
to  bromine  :  sodium  bromide  and  bromate  are  formed; 
evaporate  and  ignite ;  sodium  bromide  remains.  Pre- 
pare HBr,  either  by  using  Br  and  P  and  water,  or 
by  passing  a  current  of  H^S  into  bromine  water  and 
filtering.    Volatilize  a  fragment  of  iodine,  and  observe 
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the  colour,  and  prepare  some  from  KI.  Potassium 
iodide  can  be  prepared  in  a  similar  way  to  sodium 
bromide.  HI  can  be  prepared  in  solution  by  passing 
HgS  into  water  in  which  I  is  suspended.  Add  chlorine 
water  to  a  solution  of  a  bromide  and  an  iodide,  and 
shake  up  with  ether  or  benzene,  notice  the  coloured 
ring  at  the  top.  Remember  that  HBr  and  HI  cannot 
be  prepared  like  HCl,  as  part  of  the  halogen  acid  is 
decomposed  by  the  H2SO4. 

Powder  up  some  CaFj  and  add  concentrated 
H1SO4  and  warm;  the  HF  will  etch  glass.  Put  a 
little  white  sand  and  CaFs  in  a  test  tube,  add  concen- 
trated HSSO4  and  warm ;  take  a  glass  rod  and  wet  it ; 
lower  it  in  the  tube  and  observe  the  frosted  appear- 
ance of  the  drop  of  water  at  the  end  of  it.  The 
H2SO4  liberated  HF  from  the  fluoride.  This  has  the 
property  of  dissolving  the  SiO,,  forming  gaseous  SiH4; 
when  this  meets  water  it  is  decomposed,  according  to 
the  equation  3SiH4  +  2H,0  =  2H,SiFg  +  SiOj. 
These  changes  are  interestmg:  the  deposition  of 
SiO^  on  the  glass  rod  is  a  test  for  the  presence  of 
a  fluoride. 

Phosphorus  will  have  been  used  in  connection  with 
oxygen,  and  as  a  means  of  determining  the  amount 
of  oxygen  of  the  air.  A  small  piece  of  P  may  be 
dissolved  CS9  in  a  test  tube ;  if  the  contents  be  poured 
on  a  piece  of  paper  or  a  duster  the  CSt  will  evaporate 
and  the  finely-divided  P  will  take  Are  spontaneously. 
This  and  all  other  experiments  with  phosphorus  need 
very  great  caution.  A  fragment  of  P  can  be  con- 
verted into  the  amorphous  variety  by  heating  it  in 
a  tube  containing  CO9.  Notice  the  energy  with  which 
PjOg  unites  with  water  when  dropped  into  it.  Pre- 
pare some  PH3,  observing  the  usual  cautions.  When 
burnt  in  oxygen  PH3  becomes  H3PO4.  P  unites  with 
CI,  Br,  and  I.  Add  a  fragment  of  P  to  a  few  crystals 
of  I ;  the  P  ignites  spontaneously,  PL  is  formed. 
Test  for  phosphoric  acid  with  nitric  acid  and  ammo- 
nium molybdate.  The  most  interesting  experiment  in 
connection  with  silicon  is  the  preparation  of  amor- 
phous silica  from  flint  or  white  sand.  To  do  this, 
heat  some  white  sand  with  six  times  its  weight  of 
fusion  mixture  on  platinum  foil  in  the  blow-pipe  until 
the  COs  ceases  to  be  given  off.  The  whole  should 
then  be  well  soaked  in  water,  in  which  it  should  en- 
tirely dissolve.  Hydrochloric  acid  is  added  till  the 
whole  is  acid  to  litmus  paper.  The  solution  may  now 
be  slowly  evaporated ;  water  is  added  to  wash  cway 
the  chlorides  of  sodium  and  potassium,  and  then  the 
silica  is  dried  and  heated.  The  amorphous  silica  is 
left  as  a  white,  dazzling,  and  very  light  powder. 

There  is  apparently  with  many  students  a  great 
difficulty  in  working  questions  where  volumes  of  gases 
are  concerned.  It  is  only  rarely  that  one  gets  a  cor- 
rect answer  to  a  question  like  this : — Twenty  litres  of 
NH3  are  decomposed,  what  wiM  be  the  volume  of  the 
nitrogen  and  the  hydrogen  liberated  ?  If  the  equa- 
tions expressing  the  reactions  are  written  in  molecules 
we  can  take  the  number  of  molecules  as  volumes,  and 
the  difficulty  vanishes  at  once;  thus  2oNH3aioN3 
+  3oHj — ^ten  litres  of  nitrogen  and  thirty  of  hydrogen. 
Similarly  if  we  want  to  know  how  many  cc's  of  oxygen 
are  required  to  bum  completely  twenty  cc/s  of  CaH4, 
the  equation  C5H4  -h  3  Oj  =  2  CO3  -H  2  H jO  shows  us 
that  one  ca  of  0,114  requires  three  of  oxygen,  and  20 
would  therefore  require  60  cc's. 

Terms  like  oxydizing  [V.^.,  increasing  the  negative 
element  or  group,  as  CO  mto  COj,  FeCl,  into  FejCl^, 


FeS04  i^to  Fe3(S04)3]  and  reducing  should  be  well 
understood,  and  also  the  action  of  reducing  agents 
like  H,  C,  S02,  HI,  and  oxydizing  agents  like  HNO3, 
CI,  KMn04,  KCIO3. 

Very  excellent  instruction  on  many  points  men- 
tioned in  this  article  will  be  found  in  the  lessons  on 
chemistry  in  course  of  publication  in  this  magazine. 

{To  he  continued,) 
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STANDARD  IIL 

A  I.  823  +  23. 

D.  I.  110,992+1561. 

a.  945+50- 

2.  8470+ 349a 

3.  1914  +  36. 

3.  27,065+2637. 

B.  I.  4615+35- 

E.  I.  £2*]  15s.  iid. 

2.  2736+43. 

2.  £M  13s.  6jd. 

^    3.  3385+6. 

3.  £71^  3s.  3l<i. 

C.  I,  9007  +  113. 

F.    I.   ;f  309  I2S.  IO{d. 

2.  4867  +  2a 

2.   ;^927  8s.  2id. 

3.  5567  +  224. 

3.  ;f  1813  8s.  9id. 
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A.  I.  jf  193,890  6s.  ii^d. 

D.  I.  ;£^I4I  15s.  od. 

2.  /941865  86.  Did. 

3.  ^162,558  OS.  9d. 

2.  £2  IS.  id.+  220. 

£i%7  los. 

B.  I.  ;f54  IS.  oid.+33. 
2.  ;^8  i6s.  ii|d.  +  57. 

3.   ;^II  9$.  Id. 

E.  I.  ;f 653, 184. 

3.  2s.  2id.  +  338. 

2.  £9Ai»  13s.  ojd. 

C.  I.  551,920  dnns. 

3.  £11%  OS.  3d. 

2.  22,222  Eng.  ells.  I  qr. 

F.  I.  2d. 

I  in. 

2.  £\%  13s.  4d. 

3.  284  mis.  29  po.  i  yd. 

3.  476  parcels. 

STANDARD  V. 

A.  I.  £2f^  17s.  8id. 

D.  I.  ^. 

2.  ;f58,o65  IIS.  3d. 

2.  H. 

3.  /11,5105s. 

3-  tJ-        «, 

B.    I.  Z447  8s.  2id.  \. 

E.   I.  £21  85.  8|d. 

2.    ;f  IIO6  58.  Jid. 

3.  ;f  108  25.  a|d. 

2.  £ii&  5s.  3id.  \. 

3.  £a  58-  8Jd. 

C.   I.  9  lbs. 

F.   I.  3Uoss. 

2.  41H  lbs. 

2.  ^23  1 28.  6d. 

3.  ;ti68. 

3.  810. 

STANDARD   VL 

«\.   I.  Of  W' 
2,  £1  i8s. 

3-  («)  £^SZ  6s.  4H- ; 

(b)  1200. 

3. «. 

D.  I.  158.  9d. 

B.   I.  I5f. 

2.  52H  mis. 

2.  ,^^. 

3.  -28. 

3-  A- 

E.    I.  ;^235  4s. 

C.    I.  U. 

2.  ^47  los.  I  Id. 

2.  £9  14s.  lod. 

3.  84. 

STANDARD  VII. 

A.  I.    091125. 

2.  «. 

2.  £2^, 

3.  jf6oo. 

3.  5i2iac. 

C.   I.  25*6. 

2.  6  p.c. 

3.  3 Ad.  or  3'i875d. 

B.     I.    ;f4  4S. 

ANSWERS  TO  ARITHMETICAL  QUESTIONS 
IN  THE  '  LITTLE  LEARNER '  FOR  OC- 
TOBER, 1884. 

STANDARD   I. 


(0  3474 
(2)3 
(3)425 
(4)  3612 


(5)609 

(6)  508 

(7)  3397 
(8)863 
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STANDARD  1. 

(9    i3» 

{251  1218 

(lo  2932 

(26)889 

(II    80 

(27)  171 

(28)  2502 

(12    S28 

iljfg" 

(29)  229 
(30>  211 

i:UL 

(30  4a«8 

(32)  301 

(17   5*> 

(331  'O' 

■8    30I 

(34)4498 

19   3258 

(35)  91 

10    109 

(36)96 

21    107 
w    1783 

(37)  3680 

(38)  435 

33    141 

(39)99 

24)  151 

STANDARD   II. 

A.  I.   178,68a 

E.  1.  68,920,209 

a.  8s.»iS 

2.  763,899,818 

3.  473.622 

3   8,393.248.640 

B.  1.  17,827 

F.  I,  15,7*0 

2.  2997 

2.  10,251  +  4 

3-  ao.98s 

3-  S733+4 

C.  1.  278,194 

G.  I.  8244  +  5 
2.  2864  +  8 

a.  447,777 

3.  10,545,040 

3.   1810  +  10 

D.  I.  4.641,955 

H.  I.  7561+45 

2.  67,175.250 

2.    756+320 

3-  9S^'7.4<» 

3-  7835  +  53 

C^tmistrs  of  t^t  $on-19^taUicB. 

ByEDWASD  AVELING,  D.SC  LONDON. 
[This  scries  of  ulicJes,  whilst  dealing  with  the  subjects  te<iuiieii 
by  the  Univeisity  of  Loodon  foi  Ibe  Matriculatioo  Examiiutioii 
and  with  those  lequiied  at  the  Eleroentarv  Stage  of  the  Inorganic 
Chemistry  (Branch  X,)  Science  and  Art  DepailmenI,  is  intended 
33  a  practical  guide  to  the  philosophical  and  systematic  study 
of  the  non-metallics.] 

Examples  on  the  Electrolysis  of  Water 
(For  Solution). 

(27)  9  decagrams  of  water  are  electrolysed.     What  weight  ol 
hydn^en,  what  volume  of  ojiygen  are  given  ofl  ? 

1  decagram  ;  56  litres. 

(38)  90  cc.  water  are  electrolysed.     What  b  the  combined 
wcdght  of  the  hydrogen  and  oxygen  given  ofTP .90  grams. 

(19)  The  combined  volume  of  the  two  gases  evolved  is  5  hecto- 
litres, 6  decalitres.     What  weight  of  water  is  used  ? 

3  hecioflranis. 

Fourth  Preparation.    From  Steam  and  Iron. 

(i)  Laboratory  Method. — Charge  a  gun  barrel,  3  feet  in 

length,  with  iron  tintacks.    Fit  into  each  end  a  perforated 


cork.  Through  one  cork  pass  a  delivery  tube,  bent  at  a 
right  angle,  about  6  inches  from  the  point  where  it  enters 
the  cork,  and  again  bent  at  an  obtuse  angle  at  a  con- 
venient place  for  the  introduction  of  the  free  end  of  the 


tube  into  the  openisg  of  the  bee-hive.  Throagh  the  other 
cork  pass  a  piece  of  glass  tubing  whose  other  end  per* 
folates  the  cork  of  a  large  flask,  three  parts  filled  witli 
boiling  water.  Support  the  gun-barrel  on  a  gas  (iunace 
or  a  charcoal  fUmace  {Fig.  1 1,),  and  the  flask  on  a  tripod, 
over  a  Bunsen's  burner.  The  heat  from  the  burner  dnves 
off  the  water  in  the  flask  as  steam.  The  steam  passing 
over  the  red-hot  iron  nails,  gives  up  its  oxygai  to  them, 
while  the  hydrogen  gas  passes  out  by  the  tube,  bubUes 
up  through  the  water  in  the  pneumatic  trough,  and  is 
caught  by  displacementofthewater  in  the  gas-jars.  Some 
of  the  escaping  gas  should  also  be  caught  by  displacemeu 
of  air.  The  compound  that  results  from  the  untoo  of 
the  metal  iron  with  the  gas  ox^;en  is  the  magnetic  or 
black  oxide  of  iron. 

(a)  5»wSoft.-3Fe-l-4H*0=Fe,0.+4H».  Fe»0*tnay 
be  written  FeO  (ferrous  oxide),  Fe,0,  (ferric  oxide).  The 
endings  '  ous '  and  '  ic '  are  used  in  namii^  compounds 
\nth  greater  or  less  quantity  of  oxygen.  This  oxide  is 
sometmies  called  ferroso-fcmc  oxide,  or  triferric  tetroiidt 

(3)  H^«i>A/lr(in^  Fd/umer.— The  weight-number  of  iron 
=  56,  of  H  =  i,  of  0=16.  3  Fe=3x  56=168.  4H'0=4 
(H'+0)=4(z  +  i6)=4J<  18=72.  Fe,04=3Fe+40=3xs6 
+4x16=168+64=332.  4H'=8  by  weight,  and  also  8 
parts  by  volume. 

3Fe+4H'0=Fe'0'+4H' 
16S    +    7z    =  Z32  +8 

8  vols.  (Sxirilitres-) 

For  the  last  time  I  explain  in  fiiU  the  meaning  of  tht 
numbers  given.  If  over  168  parts  by  weight  (say  grains) 
of  iron,  72  parts  by  weight  (say  grams)  of  steam  ate 
passed,  232  grams  of  magnetic  oxide  of  iron  are  formed, 
and  8  parts  by  weight  (say  grams),  or  8  parts  by  volume 
(say  89*6  litres)  of  hydrogen  are  evolved.  It  must  never 
be  fotgotten  that  all  these  calculations  based  upon  the 
weight-numbers  and  laws  of  volume  have  reference  only 
to  the  normal  temperature  o°C,  and  the  normal  pressure 
760  mm. 

Exercises  on  the  Preparation  of  Hydrogen  from 
Steam  and  Iron  {Solved). 
(36)  What  weight  of  iron  would  be  necessary  for  the  complete 
decomposition  of  8  grams  of  steam  ? 

72  grams  H'O  need  168  grams  Fe, 
I  gram  „  needs  W  <>  » 
8grams     ,.    need  1*8x8        ^_   =  1 8]  grams. 


(37}   Required  i 
must  be  passed  ovei 
89-6  liwes=896oo  cc.  H  require  72  grams  H'O 
t      „    requires,^,,,      „ 
200     „    require  ''-^^      •<    =  ^P^nis. 

:sed  over  led-bot  iroa. 
light? 

me  231  _ 
233  -  168=    64    grams  increase  of  we^lil. 
I  gram      „    causes  «.**«     " 

16  erams    .,     cause  zi. — —     ,, 

Examples  on  the  Formation  of  Hvdrocen  froh 

Steau  and  Iron  (Jor  Soluiian). 

(^)  What  weight  of  steam  must  be  passed  over  red'bot  iroo 

to  yield  560  cc.  hydrogen? ,A  pia. 

(31)  Steam  is  passed  over  I  hectogram,  I  decagram,  1  grami 
of  iron.     What  weight  of  hydn^en  is  evolved? sjtgmni. 

(32)  The  iron  oxide  at  the  end  of  an  experiment  is  found  ta 
weigh  290  grams.     What  volume  of  hydrogen  has  been  formed? 
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Fifth  Preparation.    From  Zinc  and  Sodium 

Hydrate. 

(i)  Laboratory  Method, — Place  a  solution  of  caustic 
soda  in  a  flask  widi  some  zinc  and  apply  heat,  catching 
the  hydrogen  gas  that  is  evolved  by  displacement  of  water 
in  the  gas-jars  in  ^e  pneumatic  trough.  Sodium  zincate 
is  fomied  and  remains  in  the  flask.  Like  results  follow  if 
caustic  potash  is  used. 

(2)  Symbols.^  2Na  H    O  +Zn=  Na^Zn  Oj  +H«. 

(3)  Weight^N^^- 1     2(23  +  i  +  i6)+6s  =  46+65  +  32  +  2 
<md  volumes. 


mifois. — 

ight'Nos.  1 
mes, —       f 


80 


143 


2  vols. 


Question  on  the  Formation  of  Hydrogen  from 
Zinc  and  Sodium  Hydrate  {Solved). 

(38a)  If  thirteen  giams  of  zinc  are  heated  with  caustic  soda, 
/ind  the  weight  of  hydrogen  evolved. 

W^th  65  grams  of  zinc,    2    grams  H  are  evolved. 
I  gram        „        A 

2x13 


>f 


*» 


>ff 


»f 


„    13  grams      „ 


6s 


1) 


19 


(Question  on  the  Formation  of  Hydrogen  from 
Zinc  and  Sodium  Hydrate  {for  Solution). 

(32a)  What  weight  of  potassium  zincate  is  formed  when  112 
grams  of  caustic  potash  are  completely  decomposed  hy  zinc  ?... 

175  grams. 

(To  be  continued.) 
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BY  J.    W.   WREN, 
Head-Master  of  the  Board  School,  Duke  Street,  Deptford, 

In  studying  the  functions  of  leaves,  the  teacher  would 
be  careful  to  point  out  how  the  leaf  agrees  with  the 
root  in  being  able  to  absorb  food,  but,  in  addition  to 
this,  it  is  also  able  to  assimilate  it.  It  is  a  breathing 
organ,  an  organ  of  transpiration,  circulation,  and  in 
some  cases — e,g.,  Tropoeolum — of  support.  A  section 
through  the  epidermis  of  a  leaf  placed  under  the 
microscope  would  show  the  little  organs  (stomates) 
by  which  transpiration  is  regulated.  That  leaves  give 
off  oxygen  gas  may  be  nicely  shown  by  the  following 
experiment.  A  few  leaves  soaked  in  water,  and  then 
laid  in  spring  water  and  exposed  to  direct  sunlight, 
will  give  off  a  continuous  stream  of  oxygen,  which  will 
rise  in  bubbles  through  the  water. 

In  the  first  course  the  scholars  will  have  learnt  the 
names  and  relative  positions  of  the  various  parts  of  a 
perfect  flower.  In  teaching  the  functions  of  the 
different  parts,  a  few  flower-buds  will  serve  to  show 
that  the  calyx  and  corolla  are  protective  floral  organs. 
It  would  be  pointed  out  by  the  teacher  that  the  rich  and 
variegated  colours  of  the  corolla,  together  with  the  sweet 
odours  of  the  flowers,  serve  to  attract  insects.  The 
scholars  will  have  noticed  how  diligently  the  little 
insects  search  for  the  honey  stored  up  in  the  nectary. 
Whilst  endeavouring  to  obtain  this,  the  insect  comes  in 
contact  with  the  anther,  and  the  pollen  is  scattered  over 
portions  of  its  body,  and,  being  carried  away,  adheres 
to  the  glutinous  stigma  of  the  next  flower  visited.  In 
this  way  it  will  be  shown  what  important  agents  insects 
are  in  the  fertilisation  of  flowers. 

By  selecting  suitable  specimens,  the  structures  and 
functions  of  stamens  and  pistil  may  be  studied. 
After  having  learnt  where  and  how  the  grains  of  pollen 
are  produced,  it  will  be  shovm  that  they  must 
necessarily  fertilise  the  ovules  if  the  ovary  and  ovules 
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are  to  perform  their  functions.  A  section  through  the 
ovary  of  some  flowering  plant  at  the  time  of  flowering 
would  serve  to  show  the  way  in  which  the  pollen  grains 
which  have  been  caught  upon  the  stigma  grow  down 
into  the  ovary  and  penetrate  the  tissues  of  the  ovule. 

It  will  now  be  found  to  be  a  capital  plan  to  exer- 
cise the  scholars  in  describing  plants.  This  serves 
two  purposes,  viz.,  it  serves  to  fix  in  the  memory  all 
that  has  been  previously  taught,  and  to  increase  the 
interest  in  the  study  of  botany.  A  scholar  will  have 
far  less  difficulty  in  remembering  botanical  terms  if 
he  be  taught  how  to  make  a  simple  dissection  and 
description  of  a  plant. 

The  following  is  a  good  plan  for  describing  a  plant 
in  simple  language : — 

Boot.— Kind. 

Stem. — Kind  (herbaceous,  shrubby,  or  woody). 

„        Shape  (rounded,  angular,  square,  ribbed,  etc.). 
„        Direction  (upright,  creeping,  climbing,  etc). 
„        Surface  (smooth,  hairy,  rough,  etc). 
Leaves. — Insertion  (opposite,  alternate,  rsudical,  etc.). 
„  Petiole  (presence  or  absence). 

„  Lamina  (simple  or  compound,  venation,  margin, 

incision,  apex,  general  outline,  smo^i 
hairy,  etc.). 
Infloresoence. — Kind  of  inflorescence. 
Flower. — (i)  Calyx    (gamo  or    polysepalous,    number    of 

sepals,  adhesion.) 

(2)  Corolla  (gamo  or  polypetalous,  number,  ad- 
hesion). 

(3)  Stamens  (cohesion,  number,  adhesion). 

(4)  Pistil  (cohesion,  number  of  carpels*  adhesion, 
placentation,  number  of  ovules). 

Of  course  any  technical  terms  used  in  the  above 
plan  would  have  been  made  familiar  to  the  scholar  in 
some  of  the  previous  lessons. 

Stage  III. 

The  third  stage  is  as  easy  to  teach  as  the  first,  and 
quite  as  full  of  interest  for  the  young  scholar.  Having 
already  been  taught  the  distinctive  characteristics  of 
the  two  great  classes  of  flowering  plants,  the  third 
stage  provides  for  the  introduction  of  the  study  of  the 
cryptogams  or  acotyledons.  Having  already  acquired 
some  facility  in  observing,  the  comparison  of  flowering 
with  the  so-called  flowerless  plants  is  a  subject  full  of 
interest  for  the  young  scholar.  If  the  mature  frond  of 
a  fern  is  allowed  in  autumn  to  wither  up  upon  a  sheet 
of  paper  in  a  dry  place,  an  abundance  of  spores  are 
readily  obtained  for  experiment.  A  few  examined 
microscopically  will  convey  a  correct  notion  as  to  their 
nature.  The  teacher  will  point  out  the  difference 
between  the  spores  of  acotyledons  and  the  seeds  of 
flowering  plants.  Although  the  spores  serve  the 
purpose  of  seeds  they  contain  no  embryo  or  young 
plant  The  manner  of  their  germination  may  be 
easily  demonstrated.  A  few  being  sown  on  some 
damp  soil,  and  covered  with  a  glass,  the  growth  of  the 
tiny,  leaf-like  expansions  from  each  germinating  spore, 
together  with  the  indifferent  way  in  which  the  tiny 
rootlets  are  given  off  from  the  under  surface,  may  be 
easily  shown.  The  manner  in  which  the  germinating 
spore  gradually  developes  into  a  fern  is  next  dealt  with, 
so  that  the  scholars  will  then  have  in  their  note-books  a 
brief  account  of  the  life-history  of  a  fern.  The  large 
common  hair-moss  serves  well  as  a  type  of  the  moss 
family.  Specimens  being  before  the  scholars,  they  will 
notice  the  difference  of  growth  in  the  ferns  and  mosses. 
As  some  mosses  bear  their  fruit  during  the  winter,  the 
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study  of  this  part  of  the  subject  may  be  left  until 
the  time  when  the  flowering  plants  cannot  be  readily 
procured. 

The  formation  of  the  different  kinds  of  fruits  can  be 
eMily  studied  from  specimens.  Having  pointed  out 
that  the  fruit  is  really  the  ripened  ovary,  and  that  it 
usually  encloses  the  seeds,  it  is  advisable  to  study  the 
frtiits  in  groups.  In  the  first  group  would  come  the 
Ant,  fichene,  drupe,  berry,  etc.,  being  those  which  do 
not  shed  their  seeds  when  ripe  (indeluscent).  In  the 
Second  group  the  legume,  follicle,  capsule,  and  such 
fruits  as  shed  their  seeds  (deluscent)  would  be  in- 
cluded. After  studying  the  mode  of  formation  of  the 
various  kinds  of  fruits,  they  should  be  divided  into 
useful  and  poisonous  fruits,  and  they  should  be  studied 
from  this  point  of  view.  Experience  shows  that 
children  may  gain  such  a  knowledge  of  botany, 
even  by  having  only  two  lessons  weekly  for  three 
consecutive  years^  as  will  enable  them  to  recognise 
upon  many  an  unknown  plant  its  relation  to  a  whole- 
some or  dangerous  natural  order. 

The  code  next  provides  for  the  study  of  the  structure 
of  the  seed.  A  bean  and  a  grain  of  wheat  are  men- 
tioned. Providing  each  of  the  scholars  with  a  large 
specimen — as,  for  instance,  a  broad  bean — the  teacher 
will  proceed  to  examine  it  carefully.  He  will  point 
out  the  scar  or  mark  where  the  seed  was  attached  to  the 
fruit  He  will  point  out  that  at  one  end  of  this  there 
is  a  tiny  aperture.  He  can  show  that  this  is  so  by 
soaking  a  bean  in  hot  water  for  a  short  time,  and  then 
gently  squeezing  it,  a  drop  of  water  is  seen  to  escape 
by  thb  aperture.  Peeling  the  skin  from  off  the  seed, 
the  scholars  will  notice  the  two  coats.  Upon  laying 
the  seed  open  the  teacher  will  draw  attention  to  each 
part  which  goes  to  make  up  the  body  of  the  seed,  viz., 
the  embryo  or  young  plant,  and  the  two  large,  fleshy 
lobes  or  cotyledons.  He  will  point  out  that  the  mass 
within  the  coatings  is  entirely  made  up  of  the  embryo. 
When  studying  the  structure  of  the  grain  of  wheat  they 
will  learn  that  there  is  in  the  nucleus  of  the  seed  a 
substance,  albumen,  in  addition  to  the  embryo  of  the 
plant.  In  addition  to  this,  another  point  of  difference 
win  be  pointed  out.  The  seed  of  the  bean  contained 
two  cotyledons,  whereas  the  wheat  grain  contains  only 
one.  This  causes  the  division  of  flowering  plants  into 
the  two  classes,  dicotyledons  and  monocotyledons. 

In  studying  the  phenomena  of  germination  the 
teacher  will  be  greatly  assisted  in  his  explanations  if 
he  has  a  number  of  seeds  in  different  stages  of  ger- 
mination. He  will  first  of  all  point  out  that  certain 
conditions  are  essential  to  germination.  They  are 
moisture,  temperature,  air,  and  darkness. 

By  means  of  his  specimens  he  will  be  able  to  show 
the  whole  process  of  germination.  The  seed  absorbs 
moisture,  and  becomes  swollen ;  the  embryo  enlarges 
and  ruptures  the  integument,  protrudes,  and  the 
growth  of  a  new  plant  commences.  The  great  diffe- 
rence between  dicotyledons  and  monocotyledons  with 
regard  to  the  formation  of  the  young  root  will  be 
here  pointed  out  In  the  germinating  bean  it  will  be 
observed  that  the  radicle  is  directly  prolonged,  and 
no  branching  takes  place  until  after  the  root  has  left 
the  seed,  while  in  the  grain  of  wheat  it  will  be  noticed 
that  there  is  a  branching  within  the  seed,  and  the 
radicle  is  not  directly  produced. 

In  speaking  of  the  changes  which  the  seed  under- 
goes during  germination,  opportunity  is  afforded  to  the 
teacher  of  imparting  some  elementary  instruction  in 


chemistry.     He  will  point  out  that  during  the  process 
of  germination  chemical  action  sets  in.    Some  of  the 
nitrogenous  matters  are  changed  into  a  substance 
known  as  diastase.    This  body  has  the  power  of 
changing  starch  into  sugar.     If  the  embryo  plant  is 
to  grow  it  must  receive  food,  but  the  starch  by  which 
it  is  siuTOunded  is  insoluble,  and  therefore  cannot  be 
taken  in  ;  but  by  the  action  of  this  diastase  the  starch 
is  changed  into  dextrine,  and  then  into  grape  sugar. 
The  plantlet  absorbs  this  sugar,  so  it  lives  for  a  time 
upon  the  nutriment  contained  in  the  body  of  the  seed. 
At  this  stage  a  lesson  on  the  malting  of  barley  would 
be  highly  interesting  and  instructive,  as  the  scholars 
would  readily  comprehend  the  reasons  for  the  various 
processes  the  grain  undergoes.  Of  course,  the  amount 
of  botanical  knowledge    that  can  be  gained  by  a 
scholar  during  his  school  days  is  not  great     If,  how- 
ever, the  directions  of  the  code  are  faithfully  carried 
out,  and  the  teaching  is  intelligent  and  effective,  a  sure 
foundation  will  be  laid  for  more  advanced  botanical 
studies.     What  more  ennobling  pastime  can  be  found 
than  looking  on  the  face  of  nature?    What  greater 
benefit  can  a  teacher  confer  upon  his  or  her  scholars 
than  to  implant  in  them  a  love  of  flowers  ?    \\Tiat 
study  is  more  suited  to  lead  them  to  admire  the  works 
of  *  Him  who  is  wonderful  in  counsel,  and  excellent 
in  working '  ?  Or  what  can  give  them  in  after  life  a 
greater  pleasure  than  to  take  Longfellow's  advice  : — 

'  If  thou  art  worn  and  hard  beset 
With  sorrows  that  thou  wouldst  forget ; 
If  thou  wouldst  read  a  lesson  that  wiU  keep 
Thy  heart  from  fainting,  and  thy  soul  from  sleep, 
Go  to  the  woods  and  hills  !     No  tears 
Dim  the  sweet  look  that  nature  wears.* 

Professor  Wilson  has  penned  some  good  remarks 
on  the  value  of  a  general  knowledge  of  botany.  He 
says,  '  How  many  of  our  young  men  who  visit  foreign 
lands,  bent  on  commercial  enterprise,  could  tell 
whether  the  exudation  from  a  tree  was  a  gum,  a  sugar, 
a  manna,  a  resin,  a  camphor,  or  a  caoutchouc  ? 
whether  a  particular  tree  would  yield  oil  or  not,  or 
fibres  suitable  for  fabrics,  rope,  or  paper  ?  whether  a 
wood  was  soft  or  hard,  lasting  or  destructible  ? '  No 
one  can  doubt  that  such  knowledge  may  be  of  the 
utmost  value  in  every-day  life,  as  well  as  opening  out  to 
our  pupils  new  fields  of  pleasure  and  interest  whenever 
they  ramble  over  the  hills  or  along  green  lanes ;  for  all 
true  lovers  of  nature  find  '  Books  in  running  brooks, 
sermons  in  stones,  and  good  in  everything.* 

(To  be  continued) 


The  Scripture  Instruction, — •  I  have  no  means  of  com- 
paring the  work  done  in  other  Board  Schools  with  the  results  to 
which  I  have  now  directed  attention ;  but  from  my  former  ex- 
perience as  a  diocesan  inspector  of  schools*  I  am  in  a  position  ta 
say  that  the  Scriptural  instruction  given  at  the  present  time  in  the 
London  Board  Schools  is  given  in  a  very  thorough  and  efficient 
manner.  Dogmatic  teaching  is  outside  the  hmits  of  Board 
Schools,  and  to  those  who  cannot  conceive  of  religion  apart 
from  dogma,  the  best  Scriptural  teaching  must  always  fall  short 
of  their  ideal  of  what  religious  instruction  should  be.  But  those 
who  value  the  study  of  the  Bible  as  an  important  instrument  of 
Scriptural  and  intellectual  culture  ;  those  who  think  that  there 
can  be  sound  ethical  teaching  apart  from  religious  sanctions-- 
such  persons  must  rejoice  in  the  evidence  as  suggested  by  this 
report  that  some  300,000  children  are  at  the  present  time  being 
thoroughly  weU  instructed  in  the  London  Board  Schools  in  the 
elementar}'  truths  of  the  Christian  reli^on.' — Tki  /(ev.  T,  D. 
C,  Morse,  in  the  Times, 
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THE   DIRECTRESS   OF    NEEDLEWORK. 

We  are  asked  to  reprint  the  following  paragraph  from 
the  Schoohnaster^  and  the  annexed  reply  of  Mr.  xiughes. 
The  paragraph  ran  thus :  *H.M.  Inspectors  are  forbidden, 
^and  we  think  rightly,  to  attach  their  names  to  any  school- 
books.    Can  any  one  say  why  the  same  measure  is  not 
meted  out  to  the  only  female  official  in  the  Department  ? 
The  directress  of  needlework  affixes  her  name  to  a  series 
of  Standard  needlework  manuals  about  to  be  published 
by  Mr.  Hughes,  apparently  as  a  matter  [of  course.    Im- 
partiality would  dictate  a  similar  treatment  of  all  the 
officials  of  the  Department ;  but  it  is  easy  to  forecast  the 
unsatis&ctory  result  which  would  spring  from  the  same 
liberty  being  granted  to  H.  M.  Inspectors.    The  inference 
is  obvious.'    The  following  is  the  reply  of  Mr.  Hughes, 
addressed  to  the  editor  of  the  paper  in  which  the  para- 
graph appeared  : — '  Pemit  me  to  thank  you  most  cordially 
for  your  mteresting  and  valuable  paragraph  on  page  327 
of  your  last  issue  anent  Miss  Jones's  *'  Self-Teaching 
Needlework  Manuals''  just  published  by  me.  The  explana- 
tion you  asked  for  is  soon  given.    I  had  the  good  fortune 
to  secure  Miss  Jones's  able  services  long  before  she  was 
connected  with  the  Education  Department     Upon  re- 
ceiving her  present  official  appointment  as  the  directress 
of  ne^ework,  I  at  once  made  it  known  in  my  advertise- 
ments ;  had  I  not  done  so,  I  am  afraid  that  even  you,  sir, 
would  have  charged  me  with  a  lamentable  lack  of  business 
tact.    One  has  always  a  few  kind  Christian  friends — 
kinsfolk,  I  should  think,  of  your  paragraphist — ready  to 
set  one  right  the  moment  one  swerves  from  the  path  of 
rectitude.     So  the  Department  were  apprised  of  the  fact- 
that   Miss    Jones  was    actually   writing   school-books, 
whereupon  that  lady  frankly  explained  the  nature  of  the 
engagements  she  had  entered  into  with  me.     With  a 
readiness  which  redounds  to  the  credit  of  the  authorities 
at  Whitehall,  they  allowed  Miss  Jones  to  complete  her 
contract  in  an  honourable  manner,  at  the  same  time  pro- 
hibiting her,  as  is  their  rule,  from  affixing  her  name  to 
any  new  venture.     This  lady,  to  whom  you  politely  refer 
as  ^  the  only  female  official  in  the  Department,"  has,  I 
may  add,  no  pecuniary  interest  either  in  the  publications 
you  have  been  good  enough  to  draw  attention  to,  or  in 
her  '' Manual  of  Plain  Needlework  and  Cutting-Out,'' 
which  I  also  have  the  honour  to  publish.     It  is  re^ly  re- 
freshing, sir,  to  see  the  Schoolmaster  step   out  of  the 
grandmotherly  rut  it  has  so  long  run  in,  and  exact  fair- 
play  and  impartiality  all  round.     I  am  sure  you  would 
greatly  add  to  the  interest  of  your  journal — especially 
among  publishers,  who  contribute  so  largely  to  its  revenue 
—if  you  would  commission  the  benevolent  scribe  who 
'^  did  "  the  needlework  paragraph  to  continue  his  philan- 
thropic labours,  and  inquire  into  a  few  other  cases  of 
apparent  injustice.    And  as  charity  proverbially  begins 
at  home,  he  might  inform  yotir  readers  how  it  is  that  the 
PRACI ICAL  Tracher,  and  other  magazines  which  I  edit, 
are,  thoueh  regularly  sent  to  your  office,  rarely  ever 
acknowledged,  much  less  noticed  in  the  review  colunm, 
while  a  penny  monthly  conducted  by  the  most  prominent 
member  of  your  editorial  council  is  fulsomely  praised 
almost  every  month.    I  have  a  hazy  recollection,  sir,  that 
when  I  was  a  small  boy,  spelling  my  way  through  a  certain 
good  old  book,  I  came  across  something  about  '* beams" 
and  *^  motes  "  in  the  eye.     It  might  do  your  large-hearted 
contributor  no  harm  to  hunt  up  that  chapter. — I  am,  sir, 
faithfully  yours,  Joseph  Hughes,  Pilgrim  Street,  Ludgate 
Hill,  E.C.     September  8///,  1884.' 


MODEL  ANSWERS  TO  THE   CERTIFICATE 

QUESTIONS,  1883. 

We  have  unfeigned  pleasure  in  informing  our  readers  that 
we  have  made  arrangements  with  Mr.  Arthur  Day,  whose 
name  was  placed  at  the  top  of  the  first- class  certificate 
liist  at  the  recent  examination  at  the  Borough  Road 
Training  College,  to  contribute  to  the  November  and 
December  issues  of  the  Practical  Teacher 

*  My  Certificate  Answers.' 


BY  W.    C.   COUPLAND,   M.A.,   B.SC, 

Lecturer  on  Mental  and  Aforal  Science  at  Bedford  College^ 

JLondonu 

It  will  be  admitted  that  to  enter  into  the  thoughts 
and  feelings  of  others  is  the  first  condition  of  dfec- 
tive  social  influence  and  real  social  harmony.  Now 
this  end  can  only  be  achieved  by  using  the  restricted 
range  of  feeling  that  falls  to  our  own  lot  as  a  key  to 
the  inner  life  of  other  human  beings.  The  education 
of  the  Imagination  means  employing  the  slender  stock 
of  personal  experience  to  open  up  a  new  world  of 
thought  and  feeling,  in  which  the  materials  are  essen- 
tially the  same,  but  larger  in  amount,  and  of  greater 
complexity.  Without  committing  ourselves  to  the 
assertion  that  the  moral  consciousness  is  wholly  de- 
pendent upon  sympathy,  there  is  no  disputing  the  fact 
that  a  highly  developed  S3rmpathy  is  an  indispensable 
condition  of  its  full  unfolding.  Now  sympathy  is  the 
being  affected  by  the  joys  and  sorrows  of  others,  as  if 
they  were  our  own,  A  low  degree  of  it  is  doubtless 
possible  as  a  mere  consequence  of  unreasoning,  gre- 
garious action,  but  the  strict  parallelism  between  its 
elevation  and  the  pitch  of  intellectual  representation  is 
suf!icient  evidence  that  these  two  are  closely  impli- 
cated. We  are  callous  to  others*  feelings  more  often 
because  we  do  not  comprehend  than  because  we 
wilfully  disregard  them,  and  the  needed  remedy  for 
misdoing  is  often  not  so  much  the  wringing  of  the 
conscience  as  the  quickening  of  the  Imagination. 

The  fact  that  is  common  to  all  modes  of  Imagina- 
tion is  the  elaboration  of  a  vague  and  formless  com- 
plex conception  into  the  definiteness  of  a  concrete 
intuition.  The  action  itself  is  automatic;  and  the 
function  of  discipline  is  to  release  the  springs  of 
activity,  or  to  lead  the  mind  to  assume  an  attitude 
favourable  for  being  acted  upon  by  the  unconscious 
spiritual  forces.  Music  pre-eminently  possesses  this 
power  of  releasing  the  force  of  Imagination,  owing 
presumably  to  its  capacity  of  agitating  the  emo- 
tional side  of  mind,  which  after  all  holds  the  reins  of 
Imagination. 

It  is  here  maintained  that  this  power  is  both  infe- 
rior and  superior  to  the  discursive  operations  of  intel- 
lect ;  inferior,  inasmuch  as  by  itself  it  never  gives  us 
the  conception  of  Law,  and  the  grasp  of  Natural  Law 
is  the  indispensable  condition  for  correct  conduct. 
But  it  is  also  higher  than  the  discursive  understand- 
ing, inasmuch  as  the  re-clothing  of  the  abstractions  of 
knowledge  in  the  concrete  is  our  nearest  point  of 
contact  with  the  Creative  Power.  The  luxuriant  im- 
agination of  Early  Greek  Art  became  in  the  time  of 
Plato  a  reproach  and  a  hindrance  to  moral  progress, 
because  the  analysis  of  life,  and  not  its  embellishment, 
was  required  to  afford  principles  of  duty  and  order. 
But  the  philosophy  of  a  Plato,  though  bom  of  the 
inquisitive  analysis  of  a  Socrates,  was  assuredly  the 
fruit  of  a  high  Imagination,  which  grasped  a  principle 
of  moral  order,  which  poetry  had  vainly  striven  to 
embody. 

The  application  to  the  ordinary  intelligence  is  not 
so  far  to  seek  as  it  might  at  first  sight  appear.  It  is 
generally  recognised  that  the  child-mind  should  gain  its 
first  truths  through  the  medium  of  poetry  and  pleasing 
fancies.  In  those  first  years  the  brain  is  unequal  to 
the  strain  of  thinking  by  conceptions,  and  it  needs  a 
strong  allurement  to  make  it  enter  the  field,  often 
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dreary  enough,  of  intellectual  labour.  Then  follows 
the  dry  abstract  discipline  of  the  schools ;  to  be  again 
succeeded  in  due  course  by  the  realisation  of  the 
deeper  thoughts  hidden  in  Nature,  and  the  attempt  to 
frame  a  picture  of  the  world  and  of  human  destiny. 
Knowledge,  in  short,  begins  and  ends  with  the  con- 
crete and  individual ;  the  deeper  intuition  of  the  final 
stage  being  only  possible  after  a  certain  familiarity 
with  the  unreal  and  abstract  universal. 

Here,  more  perhaps  than  in  most  other  regions  of 
mind,  we  must  be  prepared  for  great  natural  inequali- 
ties, as  also  the  evil  of  injurious  treatment  may  be 
more  serious.  The  Imagination  is  a  delicate  instru- 
ment, easily  blunted  by  harsh  treatment,  difficult  to 
restore  in  good  working  order  when  grossly  abused. 
The  fruits  of  misdirection  are  mainly  either  a  certain  in- 
tellectual flabbiness  and  sentimentality,  or  a  hard  pur- 
blind matter-of-factness.  The  remedy  for  the  former 
evil  is  to  supply  severer  material,  on  which  the  eager 
fancy  may  be  exercbed,  and  to  better  purpose.  To  envi- 
sage geometrical  relations  in  new  aspects,  to  try  to 
realize  the  internal  movements  of  bodies,  or  to  re-write 
thrilling  chapters  of  history,  will  employ  the  imagina- 
liw  power  without  enfeebling  it ;  and  on  the  other 
hand,  where  the  ideal  nature  is  very  much  below  par, 
the  sluggish  imagination  might  usefully  be  jogged  by 
reading  the  mind  to  travel  with  Voltaire's  vivacious 
ancy  to  other  worlds,  where  the  conditions  of  exist- 
ence, though  fixed  and  stable  enough  in  themselves, 
differ  toto  coslo  from  our  own.  The  severity  of  truth 
is  not  maintained  by  a  low  order  of  the  conceptive 
faculty,  rather  by  the  utmost  freedom  from  the  thral- 
dom of  traditional  associations;  so  that  the  mind  may 
well  compound  its  ideas  €Ld  libitum^  taking  care,  how- 
ever, that  its  belief  h^  strictly  limited  by  the  range  of 
verifiable  experience.  The  truth  of  Fact,  when  the 
eye  beholds  it,  is  ever  found  stranger  than  Fiction. 

VI. — ^The  Will  and  its  Training. 

It  is  usual  for  psychologists,  when  elucidating  the 
phenomena  of  mind,  to  reserve  the  subject  of  volition 
for  the  concluding  portion  of  their  inquiry.  This 
general  practice  has  perhaps  given  occasion  to  the 
belief,  as  it  has  not  unfirequently  been  dictated  by  it, 
that  we  have  in  Will  a  faculty  superposed  on  the  other 
mental  powers,  a  faculty  even  of  a  higher  and  quite 
special  character.  It  should,  however,  be  made  clear 
that  the  only  legitimate  ground  for  the  postponement 
of  the  topic  of  volition  is  one  of  convenience ;  that  no 
question  of  principle  is  involved  in  such  an  arrange- 
ment ;  and  that  to  introduce  the  question  of  worth  is 
to  import  considerations  alien  to  the  scope  of  Psycho- 
logy>  as  a  Natural  History  of  Mind.  So  injurious, 
however,  has  been  the  effect  of  this  uniform  practice, 
that  I  am  not  sure  that  a  psychologist  would  not  be 
rendering  a  valuable  service  to  science  who  should 
break  through  this  long-established  custom,  and 
commence  his  exposition  with  a  thorough  analysis  of 
our  voluntary  activity.  For  indeed  I  hold  it  to  be 
plain  that  will,  or  something  akin  to  it,  is  inseparable 
from  mind,  and  irresolvable  into  simpler  elements. 
To  feel,  to  think,  and  to  will,  are  but  different  aspects 
of  one  conscious  life.  We  cannot  feel  without  dis- 
tinguishing this  present  impression  from  its  forerunner, 
without  noting  points  of  agreement  and  difference 
with  a  cluster  of  remembered  antecedents,  i>.,  feeling 
is  implicated  with  knowing,  and  feeling  that  should 


have  no  motive  power  is  equally  inconceivable;  in 
other  words,  feeling,  thinking,  and  willing  are  mutually 
involved. 

Two  errors  must  be  signalized  here  in  familiar 
theories  of  the  Will.  The  one  is,  that  we  have  in 
human  volition  something  which  has  no  prototype  in 
animal  will  in  general ;  the  other  that  volition  is  de- 
rived from  faculties  yet  more  elementary,  that  it  is 
the  result  of  intellectual  laws  of  association  operating 
on  random  manifestations  of  mere  animal  life.  I  think 
there  is  good  reason  for  denying  both  these  supposi- 
tions. To  take  the  last  first.  What  coherent  account 
can  be  rendered  of  the  process  indicated  ?  It  looks 
almost  like  a  reflection  of  the  old  creation-hypothesis, 
the  venerable  notion  that  a  Cosmos  emerged  from 
pre-existing  Chaos,  that  by  some  mysterious  magic  a 
plenum  of  order  was  conjured  out  of  a  void  of  dis- 
order. If  there  was  no  germ  of  order  in  the  apparent 
disorder  how  could  the  world-order  ever  have  been 
manifested  ?  So  in  this  theory  of  the  will,  which  re- 
quires a  straining  towards  an  end  as  the  offspring  of 
an  aimless  spontaneity,  what  sort  of  thing  must  that 
spontaneity  be  which  has  no  principle  of  determination 
at  its  core  ? 

But  we  certainly  do  not  get  much  more  light  when 
we  are  informed  that  human  will  is  sui  generis,  that 
the  actions  of  lower  animals  are  phenomena  of  reflex 
action  and  instinct,  are  the  manifestations,  that  is,  of 
a  physical  mechanism,  consciousness  being  either 
wholly  absent  or  merely  concomitant,  the  animal  being 
a  passive  instrument  used  by  an  extraneous  force. 
Whence  came  this  novel  faculty  that  has  no  forerunner 
in  the  world  of  lower  organization  ?  And  what  is  the 
proof  that  there  is  this  gulf  between  the  minds  of  brute 
and  man  ?  Not  only  is  there  no  proof,  but  all  the 
evidence  tends  the  other  way.  Comparison  of  the 
ways  of  animals  with  the  ways  of  men  shows  that  all 
the  psychical  functions  exhibited  by  man  are  present 
in  the  animal  world,  though  in  simpler  form,  even 
at  the  lowest  level  of  animal  existence.  And  careful 
criticism  also  pronounces  the  wit  of  man  unequal  to 
unravelling  the  last  skein  of  consciousness,  and  while 
acknowledging  the  ingenuity  which  essays  to  display 
the  components  of  complex  modes  of  will,  leaves  the 
Wiirs  own  essence  as  an  ultimate  fact,  coeval  with  the 
origin  of  mental  life  itself. 

The  task  left  to  the  psychologist,  then,  is  to  show 
how,  given  the  ability  to  relate  and  react  upon  impres- 
sions, the  thoughts  and  emotions  which  make  up  the 
content  of  consciousness,  are  slowly  elaborated ;  and 
given  a  selective  power,  how  the  organism  can  turn  this 
material  to  account  for  the  furtherance  of  its  own  and 
others'  well-being. 

The  forces  impelling  to  voluntary  action  are  called 
motives;  wherever  no  motive  is  discernible  or  con- 
ceivable we  refuse  to  characterise  the  action  as  volun- 
tary. A  true  motive  is  a  feeling  with  a  pleasurable  or 
painful  quality.  The  law  of  the  will  is  said  to  be  the 
preference  of  what  the  individual  mind  takes  to  be 
maximum  pleasure,  aversion  to  what  is  regarded  as 
maximum  pain.  The  case  is  rarely  so  simple  as  that 
a  single  motive,  a  single  pleasure  or  pain,  that  is,  is 
present  to  the  mind.  Usually  there  are  several  such 
pleasures  and  pains  competing  for  influence,  and  hence 
the  act  will  firequently  be  no  index  to  the  amount  oi 
mental  work  which  has  been  previously  gene  through. 
It  may  even  happen  that  the  resultant  of  Aese  forces 
is  total  inactivity,  in    which    case   the   anticipated 
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pleasure  must  have  been  balanced  by  the  idea  of 
sequent  pains.     In  such  a  case  this  alternative  pre- 
sentment of  pleasing  and  painful  pictures  appears  in 
consciousness  as  a  conflict  of  opposing  powers,  and 
the  adoption  of  the  course  actually  taken  is  described 
as  an  act  of  choice.    Now,  when  the  forces  have  been 
few  or  all  in  the  same  direction,  or  there  is  no  impedi- 
ment to  action,  attention  is  not  called  to  the  fact  of  a 
personal  reaction  on  the  feelings.     It  is  only  where 
the  resistance  encountered  is  considerable,  where  there 
has  been  much  *  deliberation,'  and  consequent  *  reso- 
lution/ that  the  circumstance  is  noted  that  we  take 
part  in  the  proceedings  as  persons,  and  hence  effort 
comes  to  be  considered  a  characteristic  mark  of  will. 
But  the  difference  in  the  two  cases  is  not  one  of  de- 
gree, but  only  of  kind.    What  difference  can  it  make 
in  principle  whether  the  effort  is  so  slight  as  to  be 
evanescent,  or  whether  the  antagonistic  forces  are  so 
numerous  as  to  give  rise  to  a  considerable  sense  of 
struggle  ?    The  complication  of  the  motives  can  have 
nothing  to  do  with  the  question  whether  the  action  be 
voluntary  or  involuntary.     An  action  is    voluntary 
when  our  spiritual  nature  reacts  upon  the  feelings 
which,  either  in  fact  or  in  idea,  affect  the  mind.     We 
must  take  care,  however,  not  to  be  the  slaves  of  our 
own  instrument,  language.     The  person  which  em- 
bodies the  willing  power,  as  we  term  it,  is  the  formed 
character  of  the  man — ^that  evolved  spiritual  organism 
which  is  substantially  transmitted,  which  is  only  so 
mysterious  in  its  mode  of  operation  because  it  em- 
bodies the  tendencies  of  countless  generations  of  active 
intelligence.     To  predict  the  probable  conduct,  it  is 
necessary  that  we  have  not  only  a  full  knowledge  of 
the  motives  actually  present,  but  large  acquaintance 
with  the  character ;  for  the  conduct  will  always  be  the 
resultant  of  these  two  conditions.     It  is  not  to  be  ex- 
pected that  our  inferences  will  be  correct  when  we 
ignore  either  factor,  least  of  all  when,  as  is  frequently 
done,  we  look  only  at  the  motive  and  disregard  the 
sort  of  mind  brought  under  its  influence. 

{JTo  be  continued^ 


The  Elements  of  Euclid.  Books  I.  to  VI.,  with 
Deductions,  Appendices,  and  Historical  Notes. 
By  John  Sturgeon  Mackay,  M.A.,  F.R.i>.E.  W. 
and  R.  Chambers. 

This  work  has  been  compiled  at  the  request  of  the 
above  well-known  firm  of  educational  publishers,  and 
will,  no  doubt^  no  less  on  account  of  its  manner  and 
cheapness  of  production,  than  of  its  intrinsic  merits,  as 
a  text-book  of  Euclid's  method  of  geometry,  demand  a 
large  sale. 

The  author  tells  us  in  his  preface  that  he  has  not  adhered 
uniformly  to  Dr.  Simpson's  editions ;  and  we  venture  to 
fear  that  in  the  second  book,  by  changing  the  wording  of 
the  enunciations  of  some  of  the  propositions,  he  has  gone 
ahnost  too  far.  In  these  days  of  examinations— and  long 
may  Euclid,  as  such,  find  a  prominent  place  in  examina- 
tions— ^those  text-books  will  be  used  most  which  assist 
students  the  best  for  examination. 

We  very  much  doubt  whether  the  average  schoolboy, 
who  is  being  examined  in  the  first  two  or  three  books  of 
Euclid,  will  realise  that  he  has  learnt  the  proposition  given 
to  him  in  the  form  of—'  If  a  straight  line  be  divided  into 
any  two  pans,  four  times  the  rectangle  contained  by  the 
whole  line  and  one  of  the  parts,  together  with  the  square 


on  the  other  part,  is  equivalent  to  the  square  of  the 
straight  line,  which  is  made  up  of  the  whole  and  that  part,' 
because  he  has  learnt  the  following:  'The  square 
on  the  sum  of  two  lines,  diminished  by  the  square  on  their 
difference,  is  e^ual  to  four  times  the  rectangle  contained 
by  the  two  straight  lines.'  Yet  such  is  the  new  enuncia- 
tion of  the  old  eighth  of  Book  II.  In  this  proposition 
the  editor  has  omitted  the  diagonal,  retaining  it,  how- 
ever, in  the  other  cases  where  it  is  foimd  in  Simpson. 

Other  propositions  in  this  book  are  altered  in  form  by 
the  introduction  of  the  idea  of  an  external  section  of  a 
line,  and  what  Euclid  calls  the  part  produced  becomes  a 
segment.  This  is  done,  of  course,  with  the  idea 
of  coupling  together  such  propositions  as  the  fourth  and 
seventh,  or  ninth  and  tenth,  but  he  does  not  dare  to  in- 
troduce the  idea  of  a  line  measured  in  Uie  opposite  direc- 
tion to  another  line  as  having  a  contrary  sign,  so  as  to 
prove  such  pairs  of  propositions  simultaneously. 

In  the  third  book,  reflex  and  straight  angles  are  used  in 
the  proofs  of  two  very  important  propositions  wiUiout 
any  very  great  advantage.  At  the  same  time  we  must 
admit  that  Euclid  acknowledged  the  possibility  of  such 
angles  appearing  in  certain  cases,  e,g^  when  he  takes  any 
equi-multiples  of  arcs  in  vi.  33.,  he  makes  no  limitation 
as  to  the  size  of  the  angle  the  resulting  arc  would  sub- 
tend. 

The  fifth  book  we  are  glad  to  see  retained  in  a  geome- 
trical form ;  for  though  the  lines  (one  can  scarcely  call 
them  figures)  are  omitted,  the  subject  referred  to  therein 
is  treated  in  almost  exactly  the  same  way  as  we  find  it  in 
Dr.  Simpson. 

At  the  end  of  every  proposition  there  are  from  seven  to 
even  fifty  questions  and  riders,  and  at  the  end  of  each 
book,  except  the  fifth,  besides  an  appendix,  there  are 
miscellaneous  deductions,  depending  on  the  principles 
proved  in  the  book. 

These  appendices  are  very  valuable,  and  deserve  care- 
ful attention.  In  them  we  find,  discussed  and  carefully 
explained,  such  new  terms,  to  a  schoolboy  at  least,  as 
*  median  of  a  triangle,' '  orthocentre,' '  centroid,' '  potency 
of  a  point,' '  radical  axis,' '  harmonic  conjugates,'  etc.,  etc. 
The  well-known  facts  as  to  the  concurrency  of  certain 
lines,  or  that  certain  points  are  in  the  same  straight  line, 
are  proved  in  the  appendix  to  Book  I.  In  that  to  the 
fourth  book  we  find  the  interesting  properties  of  the  '  nine 
point  circle '  discussed,  whereas  in  that  to  the  sixth  book 
the  difficult  subject  of  transversals  is  introduced.  Ques- 
tions on  Loci  are  also  given  at  the  end  of  the  books. 

Symbols  are  used  freely,  even  to  the  objectionable  -f 
and  ^,  but  the  latter  is,  as  we  have  said  above,  only 
used  as  a  si^  of  subtraction.  In  one  place  the  author 
warns  exammees  that  they  must  not  use  some  of  his  sym- 
bols in  England ;  but  is  it  wise  to  introduce  them  in  a  text- 
book for  students  if  they  are  inadmissible  in  any  exami- 
nation ?  These  defects,  if  defects  they  be,  are,  however, 
a  hundredfold  counterbalanced  by  the  thoroughness  of 
the  work  and  the  multitude  of  well-arranged  questions 
and  deductions  ;  and  we  feel  convinced  that  no  teacher 
could  take  his  classes  carefully  through  the  work  from 
one  end  to  the  other,  getting  all  the  questions  answered 
and  deductions  worked  out,  without  giving  them  an  ex- 
traordinary grounding  in  geometrical  reasoning  of  incal- 
culable advantage  to  his  pupils,  whether  intending  to 
pursue  their  mathematical  studies  any  further  or  not. 

The  Elements  of  Euclid.    Book  L,  with  Deduc- 
tions, etc     By  J.  S.  Mackay,  M.A. 

This  is  the  first  third  of  the  above,  bound  separately 
for  the  use  of  the  lower  classes.  It  includes  the  appendix 
and  deductions  to  Book  I. 

Blackie's  School  Classics.     Merchant  of  Venice. 

Blackie  and  Son. 

This  is  a  small  volume  of  104  pp.,  being  one  of  a  series 
of  Enghsh  School  Classics,  called  into  being  by  the  recent 
changes  in  the  Education  Code. 
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As  an  appendix  to  the  text  (Globe  Edition),  the  editor 
has  conceived  the  happy  idea  of  giving  Lamb's  *  story,' 
which  is  called  a  prose  edition  of  me  play.  The  text  is 
preceded  by  a  very  short  sketch  of  the  aramatist's  life  and 
writings,  and  succeeded  by  some  twenty  pages  of  notes 
of  a  very  simple,  but,  to  a  child,  useful  character.  We 
heartily  commend  the  edition  to  others  than,  as  well  as, 
managers  of  Board  and  national  schools,  as  a  useful  and 
cheap  manual. 

The  Art  of  Solving  Problems  in  Higher 
Arithmetic.  By  the  Rev.  J.  Hunter,  M.A. 
Longmans,  Green  and  Co. 

Not  very  long  ago  we  had  the  pleasure  of  drawing 
our  readers'  attention  to  a  valuable  little  work  of  this 
author,  called  Supplementary  Arithmetic.  This  volume 
may  almost  be  said  to  be  supplementary  to  that. 

No  one  can  peruse  carefully  the  lately  set  examination 
papers  in  this  science,  without  feeling  that  there  are 
questions  in  them  which  do  not  come  under  any  special 
xiile  or  rules,  as  generally  given  in  modern  arithmetics. 
It  is  to  try  to  show  the  principle  on  which  such  questions 
are  set  and  may  be  solved  that  Mr.  Hunter  devotes 
himself. 

He  says,  and  rightly,  that  many  of  these  problems  are 
suggested  to  an  examiner  by  having  an  entire  arithmeti- 
cal statement  before  him,  result  and  alL  In  an  arith- 
metical statement  any  term  whatever  can  be  chosen  as 
the  thing  sought,  but  with  very  different  results  as  to  the 
difficulty  in  finding  it ;  e.g,y  it  would  be  very  easy  to  prove 
that  (3x6-8)  4=40  if  40  be  the  term  asked  for  ;  but  by 
no  means  so  easy  to  find  the  3,  or  the  6,  or  the  8,  or  even 
the  4. 

Many  people  would  be  astonished  to  find  how  the 
majority  of  children  would  puzzle  over  such  a  question 
as  would  result,  if  the  3  (say)  were  asked  for  to  complete 
this  statement.  The  question  might  run  something  like 
this,  *  What  number,  after  being  multiplied  by  6,  and  then 
diminished  by  8,  and  this  difference  multiplied  by  4, 
would  give  a  result  of  40?'  To  take  an  example  of 
which  Mr.  Hunter  treats.  It  is  not  very  difficult  to  find 
out  the  difference  between  two  incomes  derivable  from 
two  investments  in  certain  stocks  of  the  same  or  diffe- 
rent amounts  of  money  ;  but  let  this  difference  be  known 
and  one  of  Uve  elements  on  which  it  depends  be  the  thing 
sought,  and  the  question  becomes  vay  often  intensely 
difficult. 

The  matter  of  '  unit,'  though  often  introduced  into  the 
working  of  certain  questions,  is  not  treated  of  as  a  prin- 
ciple— as  it  might  have  been.  Questions,  too,  on  the 
interchange  of  the  monies  of  different  countries  are  en- 
tirely omitted,  though  useful  as  an  intellectual  exercise. 
Unequal  divisions,  whether  the  inequality  be  one  of 
difference  or  of  ratio,  are  well  discussed. 

In  one  or  two  of  the  examples,  symbols  are  employed 
for  an  unknown  quantity,  and  treated  as  numbers.  Now 
this,  we  maintain,  is  not  arithmetic.  Whether  the  fol- 
lowing question  can  be  worked  by  pure  arithmetic  we  will 
leave  to  others  to  decide,  but  certainly  Mr.  Hunter  has 
not  solved  it  so  : — 

'I  invested  ;£3,64o  in  the  4^  per  cents.,  and  on  the 
price  falling  \  per  cent  I  transferred  the  whole  to  a  6  per 
cent,  stock  at  92,  and  thereby  augmented  my  income  by 
£j%  1 5s.  At  what  price  did  I  buy  into  the  4^  per  cents.  ? ' 
Mr.  Hunter  begins  by  writing  N.  for  the  number  of  cents, 
bought  at  first,  and  treats  this  N.  as  if  it  were  known, 
untu  we  come  at  last  to  139  N.=4865,  and  so  obtains  the 
result. 

There  is  a  chapter  on  Latitude  and  Longitude,  as  to 
the  distance  between  two  places  on  the  same  parallel  of 
latitude,  and  the  difference  of  time  at  places  of  different 
longitude,  but  it  is  not  very  valuable,  as  neither  calling 
form  much  thought  on  the  one  hand,  nor  obtaining  per- 
fectly accurate  results  on  the  other. 

Clock  problems  are  coupled  with  those  on  racing  on 
circular  courses,  and  give  rise  to  some  interesting  but  not 
very  difficult  problems. 


The  book  will  be  found  eminently  useful  to  tutors  pre- 
paring men  for  examinations,  being  well  provided  with 
examples.  Those  not  knowing  the  Author's  compromise 
between  the  tmit  and  the  old  method  of  working  ques- 
tions in  proportion,  ought  to  peruse  his  book  on  the  subject 

Little  Children's  Hymns  and  Songs.    Hodder 
and  Stoughton. 

The  compiler  of  this  pretty  little  volume  tells  us,  in  the 
preface,  that  the  hymns  and  songs  have  been  chosen  as 
suitable  for  children  to  use  as  children,  and  only  contain 
thoughts  and  facts  which  their  little  minds  can  grasp 
and  understand.  It  is,  doubtless,  almost  painful  to  hear  a 
bandof  healthy  choristers  sing  many  of  the  words  we  find  in 
the  Church  hymn-books,  such  as  express  a  longmg  to 
leave  this  world,  etc.,  and  it  is  weil  in  collecting  or 
Meriting  hymns  for  children  not  to  put  words  into  their 
mouths  that  they  do  not,  nay,  cannot  feel.  Some  yean 
ago,  we  remember  rather  a  rage  for  the  biographies  of  pre- 
cocious children,  in  which  we  read  of  babies  of  tour 
longing  to  die,  etc.,  etc.  ;  but  the  good  taste  of  the  public 
seems  now  to  have  driven  away  such  publications  alto- 
gether. No  doubt  familiarity  with  unsuitable  hymns  had 
a  good  deal  to  do  with  these  unnatural  expressions. 

In  the  index  we  find  such  well-known  names  as  J.  Keble, 
H.  K.  Lewis,  Dr.  Faber,  F.  R.  Havergal,  Jane  Taylor,  etc ; 
and  George  Macdonald's  wonderful  'Baby  ThecNdora,' 
though  extracted  from  a  fairy  story,  is  here  too,  as  it 
ought  to  be  in  every  collection  made  for  children.  That 
queen  of  baby  song  writers,  Mrs.  Alexander,  is  also  re- 
presented, but  not  in  one  of  her  happiest  efforts.  Many 
of  the  songs,  we  are  told,  can  be  obtained  set  to  music 
in  a  separate  volume. 

Murby's  Scripture  Manuals — Judges.  London: 
Thomas  Murhy. 
We  have  here  a  revised  and  enlarged  edition  of  this 
particular  number  of  the  above  mantials.  After  a  short 
mtroduction  we  find  two  summaries,  entitled  respectively 
'brief  and  'complete.'  These  are  followed  by  bio- 
graphical and  topographical  notes,  arranged  in  alpha- 
betical order,  concluding  with  some  short  and  instructive 
notes  on  the  text.  The  little  work  does  not  seem  likely 
to  replace  the  story  in  its  Biblical  form,  which  so  many 
of  these  helps  to  Bible  knowledge  seem  to  aim  at  AVe 
therefore  heartily  recommend  it  We  are  glad  to  see  the 
English  equivalents  of  the  Hebrew  names  given  in  the 
biographical  notices. 

Industrial  Curiosities.  By  Alexander  Hay  Japp, 
LL.D.  London :  T.  Fisher  Unwin,  26,  Pater- 
noster Square. 
This  is  a  reprint  of  a  number  of  papers  on  Curiosities  of 
the  Industrial  World  contributed  by  Mr.  Japp  to  various 
magazines  and  periodicals.  Some  idea  ot  the  favour  with 
which  the  public  have  received  the  book  may  be  obtained 
by  the  fact  that  this  is  the  third  edition.  The  book  is  well 
written,  the  papers  are  very  interesting,  and  as  varied  as 
they  are  interesting,  ranging  from  a  visit  to  Chatham  and 
the  manufacture  of '  locks  and  safes '  at  Wolverhampton,  to 
the  curiosities  of  the  'Post  Office,*  the  mysteries  of 
'Through  Traffic,' '  In  a  Hop  Garden,'  and  other  eouaUy 
curious  subjects.  We  think  the  literary  matter  worthy  of 
better  illustrations,  and  that  the  opportunity  might  have 
been  taken  to  bring  the  information  connected  with  the 
Post  Office  down  to  a  later  date,  some  of  the  reforms  ad- 
vocated having  been  already  adopted.  The  book  will  fill 
a  useful  place  in  a  school  library,  and  teachers  can  find 
material  in  it  for  a  score  of  capital  object  lessons. 

A  Complete  Latin-English  and  English-Latin 
Dictionary.     By  John  T.  White,  D.D.,  Oxon. 
Longmans,  Green  and  Co. 
This  work  requires  more  than  the  passing  notice  of  a 
later  edition  of  a  well  known  and  justly-valued  publica- 
tion.    In  the  preface,  the  author  tells  us  he  has  intio- 


Oct.,  1884.] 


THE  PRACTICAL   TEACHER. 


38S 


duced  a  peculiarity  which  he  believes  to  be  a  novelty 
in  lexicographical  works.  This  peculiarity  consists  in 
the  introduction  of  hyphens,  to  separate  the  different 
parts  of  the  words. 

When  the  simple  words  appear  in  the  compound  word 
in  their  original  form,  the  hyphens  are  introduced  into 
the  leading  word  itself,  without  any  remark  thereon,  but  if 
only  the  root  or  a  changed  form  of  the  simple  elements 
be  found  in  the  word,  then  the  elements  in  t}ieir  entire 
form  are  given  afterwards,  and  the  connecting  vowels  or 
euphonic  consonants  are  shown  by  being  placed  between 
brackets  thus  :  'aur-i-fer'  is  followed  by  this  explanation 
[aurum-(i)-fero].     In  all  cases  the  suffix  is  carefully  sepa- 
rated from  the  root  or  stem,  but  if  the  suffix  be  connected 
by  means  of  a  vowel  or  euphonic  consonant,  the  connect- 
ing vowel   or  consonant  is  not  separated   from   it,  as 
the  *  i  *  is  in  *  aurifer ' :   thus  :— monstrum   is  printed 
mon-strum,  and  no  etymological  explanation  is  given  of 
the  *  s.*  The  word  *  rostrum '  is  thus  printed :  [for  rod-trum 
fr.  rodo].    Surely 'rostrum'  is  written  for  * rod-s-trum,* 
the '  d '  being  omitted  for  euphony's  sake  before  the  '  s,' 
as  in  the  case  of  the  sigmated  tenses  of  lingual  verbs.     It 
is  to  be  hoped  that  teachers,  whose  pupils  use  this  dic- 
tionary, will  study  the  preface  carefully  themselves,  and 
then  insist  upon  their  pupils  examining  these  etymological 
facts,  so  as  to  give  the  formation,  etc.,  of  each  word.  We 
don't  suppose  one  boy  in  ten,  nay,  not  one  in  a  hundred, 
ever  read  the  preface  to  his  dictionary,  any  more  than 
one  out  of  a  Uiousand,  who  uses  the  Book  of  Common 
Prayer,  has  read  its  preface ;   but  we  strongly  recom- 
mend all  teachers  and  those  teaching   themselves  to 
carefully  study  this  preface  before  they  use  the  book. 

The  English  into  Latin  is  not  much  more  than  half 
of  the  length  of  the  first  part ;  but  contains  most  that  a 
student  could  require  for  writing  Latin,  prose  or  verse. 

The  book  is  clearly  printed  on  good  paper,  and  very 
cheap.    We  have  no  doubt  it  will  hold  its  own  place  in  the 
/hundreds  of  schools  where  it  is,  at  present,  regularly 
supplied  to  those  who  have  no  other  Latin  dictionary. 

Public  Examination  Scripture  Manuals.    By 

Arthur  Riches,  F.R.A.S.  The  'Church  Cate- 
chism-'    Relfe  Brothers. 

This  is  a  set  of  questions,  carefully  answered,  on  the 
Church  Catechism.  The  sections  are  well  made,  and 
each  section  carefully  redivided.  The  Scripture  proofs 
are  referred  to  at  first,  and  printed  in  extenso  in  a  subse- 
quent division,  the  wisdom  of  which  we  doubt  At  the 
end  of  each  section  there  is  a  subdivision  entitled 
'  Names,'  in  which  some  of  the  names  or  expressions 
used  in  the  section  are  explained— ^.^.,  Beelzebub,  Lord 
of  Flies  (the  chief  deity  of  the  Ekronites)  ;  Superstition, 
belief  without  good  evidence. 

The '  Duty  towards  God,' '  towards  our  neighbour,'  and 
'The  desire'  are  printed  side  by  side  with  the  Command- 
ments and  Lord's  Prayer,  showing  at  a  glance  the  com- 
mandment or  petition  referred  to  in  each  portion  of  the 
'  duties '  or  *  desire '  respectively. 

One  of  the  siSbdivisions  of  each  of  the  Commandments 
is  headed  *  Brdken  by.*  This  gives  two  or  three  Scrip- 
ture examples ;  and  in  the  case  of  the  First  and  Second 
Commandments  we  are  sorry  to  see  the  following  addition  : 
*  And  the  Romish  Church,  who,'  etc.,  etc.  We  are  all  the 
more  astonished  at  this,  as  in  the  answers  on  the  Sacra- 
ments, the  author  answers  two  questions,  where  he  might 
have  vilified  the  Church  of  Rome,  by  giving  quotations 
from  Hooker.  The  manual  is  well  print^  and  very 
cheap. 

A  System  of  Logic,  Ratiocinative  and  In- 
ductive.    By    John    Stuart    Mill.      London : 
Longmans,  Green  and  Co. 
This  is  called  a  '  people's  edition,'  and  consists  of  the 
above  well-known  work,  printed— and  well  printed — on 
600  odd  pages  in  double  columns,  and  thus  rendered 
suitable  in  price  for  '  the  people.'  We  heartily  recommend 
it  to  those  who  have  been  debarred  previously  by  the  ex- 
pense of  the  work  from  obtaining  and  studying  it    We 
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fuUy  expect  that  the  many  modern  geometries  constantly 
emanating  from  the  press  will  tend  to  bring  back  logic  as 
an  examination  subject  The  study  of  Euclid  was  thought 
to  be  an  efficient  substitute  for  that  of  logic,  and  Dr. 
Simpson's  edition  of  Euclid  was,  no  doubt,  an  excellent 
course  of  ratiocination ;  but  now,  when  the  celebrated' pons' 
is  supposed  to  be  proved  in  two  lines,  though  geometry 
may  be  taught  more  quickly,  the  mind  is  not  trained,  as 
it  is  by  Euclid's  longer  and  more  rigid  reasoning,  and  we 
shall  have  to  have  recourse  to  logic  as  our  great  educator. 

Elementary  Mechanics.  By  W.  J.  Harrison, 
F.G.S.  T.  Nelson  and  Sons,  Paternoster  Row. 
This  little  volume,  like  all  the  school-books  issued  by 
Messrs.  Nelson,  is  thoroughly  well  got  up.  The  paper, 
printing,  illustrations,  and  binding  leave  nothing  to  be 
desired.  The  book  is  divided  into  twenty  chapters  of  six 
to  seven  pages  each,  which  are  to  be  regarded  as  first 
lessons  in  Natural  Philosophy.  It  must  be  remembered 
that  the  author  of  a  book  of  this  sort  is  oflen  not  at 
liberty  to  do  as  he  likes  either  in  the  selection  of  the 
matter,  or  the  mode  of  presenting  it.  A  syllabus  has 
often  been  drawn  up  for  him,  and  he  adapts  his  materials 
to  its  requirements.  Mr.  Harrison  has  given  us  some 
very  useful  information  expressed  in  clear  and  simple 
language.  There  are  a  few  suitable  questions  on  each 
chapter  at  the  end  of  the  book.  It  is  said  that  mechan- 
ics, as  it  is  called,  is  a  difHcult  subject  to  teach.  And  it 
may  well  be.  Until  scientific  men  will  agree  to  attach 
precise  meanings  to  words,  good  teaching  must  neces- 
sarily be  difficult.  Take  the  word  force.  A  boy  reads 
that  force  is  that  which  changes,  or  tends  to  change,  the 
motion  of  a  body.  Then  he  comes  to  the  force  of  co- 
hesion, of  sound,  of  light,  of  heat,  and  finishes  up  with 
vital  force  and  centrifugal  force.  Possibly  he  may  hear 
of  the  correlation  of  the  forces,  and  even  the  storage  of 
force.  Finally,  he  will  be  told  that  force  is  a  rate  and 
nothing  else.  Could  anything  be  more  distressing  ?  Will 
the  Committee  on  Electrical  Units  extend  their  labours 
and  settle  a  few  leading  terms,  and  give  us  names  for  the 
units  of  velocity,  acceleration,  and  momentum,  etc.  ?  This 
is  work  imperatively  needed,  and  work  which  can  only  be 
done  by  the  most  eminent  men  of  the  day. 

Chemical  Tables  for  Elementary  Students. 
Adapted  to  the  new  Syllabus  of  the  Science  and 
Art  Department  By  Wm.  Noel  Kemp,  F.C.S. 
London  :  Simpkin,  Marshall  and  Co. 
This  little  manual  is  intended  for  the  use  of  pupils 
studying  for  the  Practical  Inorganic  Examination  of  the 
Science  and  Art  Department  The  idea  of  studying 
science  for  the  purpose  of  passing  an  examination  is  apt 
to  be  ridiculed  just  now.  It  is  the  fashion  to  decry  small 
manuals  prepared  for  such  a  purpose.  And,  doubtless, 
many  of  them  do  more  harm  than  good.  Public  atten- 
tion is  now  being  powerfully  directed  toward  a  study  of 
things  themselves  instead  of  the  study  of  what 
other  people  say  about  them.  It  is  quite  true  that 
we  cannot  learn  botany  or  chemistry  by  reading  books  or 
attending  lectures.  The  pupil  must  see  and  handle  the 
things  for  himself.  But  how  many  will  do  this  effectively 
without  proper  direction  ?  If  an  ample  supply  of  natural 
objects  were  all  that  is  necessary,  none  of  us  could  com- 
plain for  want  of  them.  We  are  all  surrounded  by  things 
about  which  many  of  us  remain  ignorant  the  greater  part 
of  our  lives.  Any  book,  however  humble,  which  leads 
people  to  examine  things  for  themselves,  and  gain  a 
really  useful  knowledge  of  them,  should  be  accepted 
thankfully.  The  elements  of  chemical  analysis  can  be 
taught  without  the  use  of  any  text-book  at  all,  but  such 
a  method  has  many  drawbacks.  The  little  work  before 
us  is  clearly  drawn  up  and  well  printed.  A  boy  who 
works  through  it  is  not  likely  to  find  any  difficulty  in  the 
practical  examination  of  the  elementary  stage.  We  think 
the  book  would  have  been  greatly  improved  by  the  addi- 
tion of  a  few  pages  of  exercises.  Boys  will  not  compare 
the  actions  of  reagents  upon  different  compounds  unless 
they  are  obliged  to  do  so. 
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Macaulay's  Milton.  Edited  to  illustrate  the  Laws 
of  Rhetoric  and  Composition.  By  Alexander 
Mackie,  M.A.  London :  Longmans,  Green  and 
Co. 

This  little  volume  is  a  relief  after  the  two  just  reviewed, 
and  is  intrinsically,  all  comparisons  apart,  an  agreeable 
suiprise.  Not  that  Macaulay  is,  nor  even  was  in  his  own 
estimation,  quite  as  great  a  writer  even  for  the  young  as 
Shakespeare.  It  is  Mr.  Macki^s  method  of  dealing  with 
the  essay  on  Milton  that  has  the  charm  of  freshness. 
Very  justly  he  protests,  as  we  have  done  in  reviewing  the 
two  Shakespeare  plays,  against  the  mere  discussion  of 
archaic  words  and  information  of  a  geographical  and 
historical  nature.  The  chief  value  of  a  classic  is  for  style, 
a  point  to  which  our  Clarendon  Press  editors  and  all  the 
crew  of  small  editors  that  struggle  in  their  wake,  pay 
absolutely  no  attention.  We  hope  we  are  not  prejudiced 
in  favour  of  Mr.  Mackie,  because  he  endorses  views  that 
we  had  expressed,  curiously  enough,  just  before  taking  for 
review  this  work.  Macaulay's  works  combine  information 
with  an  interesting  and,  in  some  respects,  an  admirable 
style.  As  to  the  information  and  criticism  in  the  essay 
under  discussion,  the  former  is  not  very  noteworthy,  and 
the  latter  not  very  trustworthy.  But  as  a  study,  active  and 
passive  (if  we  may  so  say),  of  literary  style,  the  essay  is 
very  useful.  As  to  Macaulay's  writing,  it  is  instructive 
in  every  way,  and  not  least  in  the  Helot  fashion.  There 
is  so  much  in  it  that  should  be  a  warning  to  the  young 
writer  as  to  how  not  to  do  it.  Yet  Mr.  Mackie,  with  afi 
his  righteous  protestations,  makes  the  inevitable  concession 
to  custom.  He  gives  a  series  of  notes  and  memoirs  of 
Milton  and  Macaulay.  Despite  the  concessions,  the  book 
is  a  very  good  and  a  very  useful  one.  Beginners,  and 
even  those  who  fondly  imagine  themselves  past  masters 
in  composition,  can  learn  the  names  for  all  sorts  of  literary 


combinations  that  they  have  read  or  even  used  uncon- 
sciously in  ignorance,  more  or  less  blissful  of  the  nomen- 
clature of  the  literary  art.  Epigram,  inversion,  parallel, 
construction,  metaphor,  explicit  reference,  balance  anti- 
thesis, together  with  such  barbarisms  as  synecdoche  and 
antonomasia,  are  all  exolained  and  illustrated.  For  those 
who  want  to  know  the  ary  bones  of  composition,  the  work 
of  Mr.  Mackie  will  be  most  useful  They  will,  of  course, 
keep  in  mind  that  the  knowledge  of  these  is  no  more 
equivalent  to  writing  well,  than  a  skdeton  is  to  a  human 
being. 

Chambers'  Geographical  Readers.  Standards 
III.  and  IV.  London  and  Edinburgh ;  W.  and 
R.  Chambers. 

These  books,  while  avoiding  unnecessary  multiplication 
of  names,  omit  no  important  geographical  fecL  The\' 
are  reading- books ^  and  not  simply  text-books*  on  geo- 
graphy. The  illustrations  are  suitable,  the  maps  clear 
and  plentiful,  and  the  lists  of  words  full  and  carefully 
selected.  Revision  lessons  are  added  to  each  book,  and 
increase  the  usefulness  of  the  volumes. 

From  Log-Cabin  to  White  House.    By  W.  M. 

Thayer.     London  :  Hodder  and  Stoughton. 

When  a  biography  has  reached  its  twenty-third  edition. 
there  is  but  little  left  for  the  critic  to  do.  We  therefore 
simply  announce  that  the  edition  before  us  is  one  of  rare 
beauty.  This  interesting  story  of  President  Garfield's 
life,  enriched  as  it  is  with  twenty  superb  woodcuts  and  two 
steel  portraits,  and  clad  in  an  exquisite  binding,  cannot 
fail  to  form  one  of  the  most  coveted  gift-books  of  the 
coming  season.    It  has  our  heartiest  commendation. 


GEORGE  PHILIP  &  SON'S  NEW  LIST. 

THB    ATTBNTION    OF    SOHOOLMISTRBSSBS    IS    SPEOTAT.LY    DIREOTED    TO 

C(//?7"/S'5  NEEDLEWORK  &  KNITTING  CARDS. 

For  Standards  HI.,  IV.,  V.,  and  VI. 

NBBDLEWOBK  OA.BD8,  in  Piuskets  of  Twelve  Oardt,  with  Directions  for  use.  Is.  eaoh  Standard. 
KNITTING  CARDS,  in  Packets  containing  Twelve  Cards,  with  Directions  for  use.  Is.  each  Standard. 
^f*  These  Cards  are  designed  to  minimise  the  Teat^er's  -work,  to  make  ths  lesson  tnteresting  and  not  tedious,  to  create  a  spirit  of  sdf'relianee  in  tA* 
children,  andto  promote  acewraey  in  the  restUts  obtained. 

Just  Pubusbkd. 

PIPER'S  'STANDARD'  MENTAL  ARITHMETIC. 

Specially  prepared  to  meet  the  re<|uirements  of  the  MUNDELLA  CODE.    Is  Six  Books— Standards  L  to  VI.    Pcap.  8vo,  stiff  cover,  each  Id. 

Teacbera'  Boole  of  Bulee,  Answers,  Notes  and  Hints  for  Solutions  to  the  sama    Fcap.  8vo,  Standard  n.  to  VI.,  ew^Sd.; 
Standard  I.,  Problems  and  Answers  only,  3d. 

1^  These  little  books  are  the  most  helpful  aids  to  our  young  arithmetidane  and  their  Teachers  yet  published,  and  are  equally  suitable  for  all  dasm  4 
sehotUs.     With  these  books  the  largest  classes  can  be  at  ones  set  to  work  simultaneously,  and  Vie  results  instantly  verified. 

Just  published,  in  neat  cloth  cases,  price  Is.  each  Standard. 

THE  'CAXTON'  GRAMMATICAL  TEST  CARDS. 

For  Standards  II.  to  VII.,  36  Cards  for  each  Standard.  Specially  prepared  for  the  ITew  Code  by  Dayid  Badt,  P.B.&.S.,  St.  John's  College.  Csmbridfe. 

Becently  issued,  uniform  with  the  above  in  style  and  price. 

The  'Caxton'  Arithmetical  Test  Cards. 

f^  These  *  Test  Cards '  are  got  up  in  a  very  superior  manner,  and  have  been  highly  commended  by  experienced  Tetuhers,    They  are  undoubtedljf  tie  6ert 
cards  for  Elementary  Sdiool  work,  and  must  produce  good  results, 

PHILIP'S    STANDARD  ^OBTRY    BOOKS  " 

Are  the  most  popular  and  attractive  Poetry  Books  published. 


PHItilP'S 


The  best  Hutorical  Bsaosbs  for  Elementary  Schools  are 


As  they  invariably  secure  the  highest  results,  and  are  in  every  respect  superior  to  all  other  similar  Beaders. 


*«*  Specimen  Copies  of  any  of  the  above  publications  post  free  to  Head  Teachers,  if  with  a  view  to  introduction. 


GEORGE   PHILIP   &   SON,  Publishers,  32,   ij'leet  Street,  LondoiL 

Liverpool:    Caxton  BaildiDgs,  and  49  and  51,  South  Castle  Street. 
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JABBOLDS'     EUPIBE     BEADEB. 


AN  ENTIREIiY  NEW  8BRIBS,  meetdnfir  most  of  the  sufiTGrestions  of  H.M.  Inspeotors, 

as  presented  in  their  reoent  reports.     Prices— 


If 

n 


FSZKEB,  Part  I.,  32  pp.,  30  Lessons,  24  Illiistratioiii,  2d. ;  cloth,  3d. 
Part  n.,  32  pp.,  15  Lessons,  17  Illnstrations,  2d. ;  cloth,  8d. 
Complete,  in  cloth,  strongly  bound,  64  pp.,  45  Lessons,  41 
Olustrations,  4d. 
BOOK  L,  Edition  A,  large  type,  doth,  128  pp.,  41  Lessons.  23  nins. 
trations.,  Sd. 
„      Edition  B,  smaller  type,  cloth,  96  pp.,  49  Lessons,  23  Bins, 
trations,  6d. 


BOOK  n.,  cloth,  128  pp.,  60  Lessons,  27  Illnstrations,  8d. 
BOOK  III.,  doth,  160  pp.,  62  Lessons,  18  Illnstrations,  lOd. 
BOOK  lY.,  doth,  192  pp.,  71  Lessons,  25  Illnstrations,  Is. 
BOOK  v.,  doth,  224  pp.,  65  Lessons,  29  Illnstrations,  Is.  3d. 
BOOK  VI.,  for  6th  and  7th  Standards,  doth,  288  pp.,  72  Lessons,  3& 
Illnstrations,  Is.  6d. 


Jarrolds'  Teachers'  and  Pupil-Teachers'  Series* 

NEW    BOOK. 
Now  Ready,  139  pages,  94  Illustrations,  price  3s. 

PRAGHGAL  HELP  for  INFANTS'  TEACHERS 

By  J.   E.   SINGLETON, 

Aathor  of  "  Notes  of  Lessons  for  Infant  Qasses  and  First  Standard," 
Appropriate  and  Varied  Occupations,"  etc.,  etc 


•• 


By  the  same  Author.     Crown  8vo,  cloth,  2s.  6d. 

NOTES  Of  LESSONS  on  ENGUSH  GRAMMAR, 

FOR  THE  USE  OF  TEACHERS  IN  ELEMENTARY  SCHOOLS, 


By  the  same  Author. 

NOTES    OF    LESSONS. 

First  Series.  For  Infant  Classes  and  First  Standards, 
2S.  6d.    174  Illustrations. 

Second  Series.  For  the  Upper  Standards,  3s.  121  Illus- 
trations.   The  Two  Series  in  One  Vol.,  58. 6d.,  cloth. 

By  the  same  Author.  Crown  8vo,  cloth,  3s.  215  Illustrations. 

Appropriate  &  Varied  Occupations  for  Infants. 


THE 

HANDY-BOOK  OF  OBJECT  LESSONS 

FROM  A  TEAOHBB'S  NOTE  BOOK. 

By  J.  WALKER. 

First  Series,  9th  edition,  cloth,  28.  6d. 
Second  Series,  4th  edition,  cloth,  2s.  6d. 

Each  Series  contmins  about  70  Lessons.  The  Cla«sificstion  will  facilitate 
reference,  and  enable  the  Teacher  to  vary  his  Subjects.  Each  Lesson  is 
divided  into  two  colamns,  viz.,  Mattbr  and  Mbthod  ;  the  former  con- 
taining  the  information  to  be  imparted,  whilst  the  latter  is  intended,  not  to 
be  dogmatically  adhered  to,  but  to  serve  as  a  specimen  of  the  various 
expedients  to  which  Teachers  may 


may  resort. 

The  Two  8erie8  in  One  Vol.,  4s.  6d. ;  Ditto,  interleaved 
with  Ruled  Paper,  68.  6d. 


Tenth  Edition,  cloth,  2s.  6d. 

SCHOOL   METHOD, 

Notes  and  Hints  from  Lectures  Delivered  at  the  Borough  Road 

Training  College,  London, 

By  F.  J.  GLADMAN.  B,A.,  B.Sc.  (Loxd.). 


liOndont   JARROIjD  A  SOM!!,  8,  Paternoster  Bulldlnfcs*  B*€. 


OJL1-A.SS    I 


J.BJ 


j^T  bx:ejtbr/  h^XjL, 


ANIMAL  PHYSIOLOGY, 

BT 

A.  Newsholme,  Esq.,  M.D.  Lond. 

OK 

WEDNESDAY  BVBNINOS, 

OoMicBscnro  OCTOBEB  Ira,  1884, 
yrom  8  to  9. 

PiancuLABs  OF  THx  CouASK.— The  Lectures 
*re  intended  to  fulfil  the  requiremeiita  of  the 
Sdenceand  Art  Department  Examinations  in 
Pbyslolocr  in  the  jSlementary  and  Advanced 
Stages.  £aeh  evening  mlcroeoopical  and  other 
•P^dmena  will  be  demonstrated,  and  the  subject, 
so  esr  as  possible,  treated  practically.  The  Fee 
[or  the  Oouree  of  Ttiirty  Lectures,  from  Septem- 
ber to  Hay,  to  those  who  undertake  to  make 
twenty  attendances,  and  to  sit  at  the  Oovem- 
ment  Examinatioii  in  May,  1885,  Is  for  Members 
and  Aiwociatee,  5s. ;  for  Non-Members  and  Non- 
AsMxdatea,  7b.  6d  If  the  Hygiene  Glass  is  at- 
tended at  the  aame  time,  the  Collective  Fee  is,  for 
Xembers  and  Aaeooiates,  1b.  6d. ;  for  Non-Mem. 
bers  and  Non-Aieociates,  10s.  6d.  The  Fee  for 
Stodenta  not  fulfilling  these  requirements  is  21s. 
lortheCoone. 

OPEN  TO  LADIES  AND  GENTLEMEN. 


ON 

SOUND,  LIGHT,  AND  HEAT, 

(Science  and  Art  Department,  Sonth 
Kensington,) 

BT 

A.     PERL,    Esq., 

London  University, 
oir 

THURSDAY    EVENINGS. 

CosfxaNcxxo  OOTOBEB  2nd,  1884, 
From  8  to  9. 


Fkb8.— For  the  Course  of  about  Thirty  Lec- 
tures, to  Members  and  Associates,  5s. ;  and  to 
Non-Members  and  Non-Associates,  7s.  6d.,  pro- 
vided thejf  make  at  Uatt  Ticenty  AtttndaneeSf  and 
mter  for  the  GovemiHent  Examination  in  May, 
1885 ;  otherwise,  the  Foe  is  One  Guinea  for  the 
Course. 

The  Examinations,  if  passed,  qualify  for  Cer- 
tificates and  Frizes,  for  which  all  can  compete. 
Advanced  Certificates,  obtainable  by  attending 
these  Lectures,  enable  the  owners  to  teach  the 
corresponding  subject  in  connection  with  the 
Science  and  Art  Department. 

OPEN  TO  LADIES  AND  GENTLEMEN. 


By  A.  Newsholme,  Esq.,  M.D.  London 

(First  Close  Honoura  and  Medal  in  Hygiene  : 

Author  of '  Hygiene :  a  Manual  of  Personal  and 

Public  Health '), 

On  WEDNESDAY  EVENINGS, 
Commencing  Octobeb  1st,  1884,  from  7  to  8. 


Particvulbs  of  thb  Coursb.— The  Lectures- 
are  intended  to  fulfil  the  requirements  of  the 
Science  and  Art  DeiMulment  Examination  in 
Hygiene  in  the  Elementary  and  Advauctid 
Stages.  The  Subject  will  be  treated,  so  far  as 
possible,  practically.  The  methods  of  testing 
for  the  impurities  of  water,  air,  and  food,  will 
be  demonstrated,  and  models  of  Sanitary  Appli- 
ances will  be  shown.  As  this  Subject  presupposes 
a  knowledge  of  Physiology,  Students  will  be 
expected  to  attend  tbe  Phyriology  Class,  unless 
they  have  previouslv  passed  the  Science  Depart  - 
ment  Examination  in  Physiology.  For  Students 
fulfilling  this  requirement,  and  undertaking  to 
make  twenty  attendances  and  sit  at  the  Exami- 
nation in  Hygiene  in  May,  1885.  The  Fees  are 
the  same  as  in  Physiology. 

OPEN  TO  LADIES  AND  GENTLEMEN. 


Complete  Syllabus  of  the  above  Classes,  and  the  '  Educational  Handbook,'  may  bo  had  post  free,  from  Mr.  Clarence  Hooper,  Exeter  Hall,  London. 


ImraloBble  to  Teachers.  Now  Ready,  Price  6d. 

THE    QUEEN 

AND  HER    RELATIONS: 

A  New  Series  of  Genealogical  Tables,  Mmgiug  History  up  to  the  Present 
JJay,  and  showing  inter  alia,  the  connection  between  our  Royal  Family  and 
the  Keigning  Houses  of  Germany,  Russia,  Denmark,  and  Greece. 

Sent  post  free  for  Six  Penny  Stamp, 

HENRY  G.  DAVIEsTkENSINGTON  CHAMBERS. 
73t  LuDGATB  Hill,  London,  E.C. 


r"  IVIL  SERVICE.— Female  Clerks,  Men  and  Boy 

Clerks,  Excise,  Customs,  etc.  Candidates  rapidly  pre- 
pared through  post  on  a  thoroughly  individual  system.  Fifty 
successes  during  1883.  Prospectus,  containing  list  of  successes,, 
testimonials,  etc.,  free  on  apphcation  to  J.  Keefe,  F.R.G.S.,. 
etc.,  Civil  Service  Academy,  Liverpool. 
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Th«  Buk  unileiului 


CprdiDj  to  tht    unul    pmrtiCQ    of    other 


jien.  (neof  chjLTgft,  Ihecoscodvof 

Deeds,  Writinn,  jind  other  5«ctLniies  and  Vmliubla:  the  oollectlffli  of  Sjlli 
oTfixchaagfl,  Dividendi,  and  Couponij  mud  the  pmcEuu  ukdiftle  of  Stockt 
Md  Shvet.       Leiun  of  Creilil  uhI  Cfiicolu  Notei  imed. 
A  Pftmphlet.  vitli  folL  piullcalan,  an  ■pplicalioa. 
Mmrch,  ia»o.  FRASCIS  RAVEN5CROFT,  Miwwr. 

Tb*  B  Irk  back  Bulldlno   Socieiy'B  Annual  HeoaipM 
ezcsed  Pour  Uilljona. 

trow  TO   PURCHASE  A   HOUSE   FOR  TWO 

H 


GUINEAS  PER  MONTH,  ■ 


loPey. 

OW  T 


A  FunphJel,  with  (all  puticalui,  on  ippllcMbn. 

FRANCIS  RAVEHSCSOrT,  1 
Soilthwdt>tolL  BoOdintl.  Quncsr  I"ie. 


a  Mma. 


HELPS  FOR  BDSY  TEACHERS  IH  DAT  MD  SOIDil 
SCHOOLS. 

THE  8TBTEUATIC  BIBLE  TEACHES  ud  BIBLE  VOICES  FOB 

■THE  JOOHO,  pon  free,  2j.  M.. 
ContmlnsK  rompltlt  lyttcm  u»d  by  Dr.  Wstli  tn  [he  (nlnloe  of  Sir 
•mi,.     Ko  otie  irlio  tsucliu  these  ^mple  leuooa  cui  f*ll  to 
help  fatbeis  at  homp,  and  Kcute  theDlvtne  bleuLns- 
The  FucTicxi.  Texchbr,  oI  July  1,  esyi  of 
THE  GOSPEL  HANDAL.  QBASB  m.,  l>.«d.,- 

*  Thifl  book  Is  Arrnnced  by  uoe  vbose  ifqiulatiinDe  wttb  Goepel  Hli- 
lory  Is  u  vide  u  h^B  knowle<lj!e  nf  SuiKlay  School  roquireinentl.    Each 

Lesson  compiled  from  the  Four  Ooepels;  the  flrtt  columo  the  Geocn- 
pljinatoTj  Kot«s  and  lllustnllve  R4;nurkfl|  etc/ 

SCHOOL  AND  HOUE,  a  MODthlyPenuy  Illiutnted  tbfulne ;  4l>o  In 
Tolt  at  Is.  fld.  each. 

SraTBMATJO    BIBLB    TBAOHINQ    MISSION, 
ei,  PATEBlTOeTEB  ROW,  E.G. 


Tuition  by    Correspondence. 

Cektificatb. — The  piepiratiom  established  m  lS;i  ii 
KTuUble  as  usual.  The  following  are  the  fees  charged  Em 
correspondence  twice  a  week  : —  Per  quarter.      By  lesolu. 

Masters:  First  Year 151,         ...        £2 

„       Second  Year    ais.        ...       £s 

Mistresses :  First  Year    10s.         ...        £1 

Second  Year 15s.        ...        £3 


is  recorded  ;  and,  if  the  pnpil  is  unsuccessful  after  two  attempls, 
the  agieement  will  be  cancelled  without  payment. 

Matriculation  [Established  1871),  Science,  DnwiiK 
Scholarship,  A.C.F.,  Civil  Service,  Diocesan,  SboTthuir, 
Musical,  Medical,  L<^al,  P.T.  Papers,  and  other  branches  u 
advertised,     /fo  fajimait  unless  auassful. 

Address,  Mr.  Jaubs  Jennings,  Tuition  by  Correspondena 
Office,  Deptford,  London. 


PBOPBSSOB     BAIN'S 

COURSE  OF  ENGLISH, 

For  both  Primary  and  Higher  Schools. 


REVISED    EDITIONS. 
First  English  Crammar     . . 
Key,  with  Additional  Exercises    . . 
Higher  English  Grammar . . 
Companion  to  the  Higher  Grammar 
English  Composition  and  Rhetoric 


IS.  ii 
IS.  9^ 


London:  LONQMAJIS,  GREEN  &  CO. 

MEMORY  &  SUCCESS. 

Wf  BAT  oootrlbutea  greatly  to  luooim? 

WHAT  always  caiue*  failure  In  Uf«? 
A  bad  mnaory. 


lady  and  G 


OeDUemaB.  Bludni. 
Manufacturer,  Fu- 


WHAT  can  every  one  0 
■Denio[7— the  FhystoloEtcal  An 
unlike  UnamDnlcfl.    Any  book  iLr&f«rer  raan^rta  in  out  naatuf. 

PronwctuHi  Pot  FnaB.  glvliig  opinion)  of  Mr.  RICHARD  A.  rt)X 
TOR,  Dr.ABDKBW  WILSON,  Olergyman  and  otheia  wtm  bai-e  mriW 


Orest  Induoementi  to  Correspondenca  Clateei  la  '  NsTFr  forpttiiv ' 
lud  lor  Cure  of  'Hlnd-mndertnE'ln  all  paita  of  Uw  warM.-riinH 
LeaaoDs— Day  and  Evening  Claiaee— Leetores  In  Familla  ol  the  Notifii; 
and  0«D(ry. 

Protusos  LOISOTTE,  31,  Nrw  Oxroan  STanrr.  Lo-iivf. 
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SCHOLASTIC 
MUSICAL  INSTRUMENT  CO. 

(ESTABLISHED    1871), 

To  supply  TeacherSi  School  Board  Members,  and  School  Managers 
with  ANT  Und  of  Musical  Instrument  from  ANT  Maker  at  bona  fide 
Trade  Price  for  Cash,  or  by  Easy  Instalments. 


^O 


'  We  hATe  DOW  had  plenty  of  tlm«  to  try  the  piano ;  and  I  can  tay  to  you 
hovTeiymuoh  we  are  pleated  with  it.  and  how  greatly  I  am  obliged  to 
jDoftirprocurlnc  me  90  excellent  an  inatrument  to  cheap/— Matthew 
AB50LD,  Bm)..  KM.I. 

'  Toa  are  at  liberty  to  make  any  use  of  my  wlfe'i  and  my  own  opinion 
-that  the  piano  is  excellent  bow  for  tone  and  touch,  and  that  it  ia  a 
TOT  cheap  piano/— Kev.  T.  W.  Ssarpb,  M.A.»  H.MJ,  for  TraiiMng 
CoUegtfcr  SAoolmagters, 

15,000  BimUar  Teatimoniala  have  been  reoelTed  from  all  parte  of  the 


eouni 


try,  from   H.M.   Inspeoton,  Aaaiatant  Inspectors,  Presidents  of 
5.UJ.T.,  Principals  and  Masters  of  Training  Colleges,  Teachers  and 


School  Board  Clerks. 


THB  ONLT  ADDRESS  IB 


89,  QSEIIET  OBESOBUT,  OAHDEN    BOAB, 

LONDON,  N.W. 

MURBFS  IMPERIAL   COPY   BOOKS. 


'EXCELLENT.*  I 


inrEXOELLED/ 


These  soperlor  Copy  Books  are  rapidly  finding  their  way  into  all 

good  schools. 
ThifoUowing  %n»  mtanben  hav€  leetdy  Asm  addtds^ 
ITo.   M,  Text  and  Large  Text. 
Ko.   M,  Large  Hand  and  Small. 
Ko.  laX,  eirU'  Finishing  Hand. 
Making  In  all  Mventeen  nnmbers.    Filoe  9d.  eaoh 
*«*  SpteuMMa  oa  ufrplieatiom. 


I  hav*  worn  Chls  Conet  |  I  have  worn  the  'Flexible 
I  dayi,  and  every  boos  |  Hip  Conet 'three  inomhi.aiui 
Ifae  Hips  is  broken.  t  every  bone  U  still  perfect 

DR.  WABNER'S  PATENT 

FLEXIBLE  HIP  CORSET 


cooscmcted  after  the  aaalotry  of  the  Human  Form,  fs 
Btad  not  to  break  over  the  Hips.  The  bones  in  it  paasinK 
like  ch*  Ribs  aroond  the  Body  secure  a  perfect  fittinir  Corset, 
flo  coafonable  tliat  a  lady  can  lie  down  with  ease,  so  flexible 
that  H  yieldi  readily  to  tntry  movcoaent.  ana  yet  so  firm  that  bt 
— ' \  nppon  at  the  sidesi 


Black  Btitebed  Gold.  4/6 ;  superior  qnallty,  8/5 ;  White  or  Drab,  5/6| 
post  free.    Post  Office  Orders  payable  to 

B.   ABffBBT,    CLAPHAM    BI8B.    LONDON,    8.W. 

MY    AUTUMN    DRESSES 

firom  5/9"=^^  yards. 

MY   VELVETEENS    l/6i  Yard. 

Patterns  Free, 

B.  AMBB^s  5  &  7,  Hifirb  St.,  Olapham  London. 


NEW    BLUEBOOK,    1884. 

Mr.   BERNAYS  says  :— 

*  Our  school  literature 
should  contain  such  tales  as 
those  in 

Hughes's  Standard  Story  Book' 

THE  LAST  AND  BEST  TEST  CARDS  ISSUED. 

AKRILL'S 

ARITHMETICAL  AND  SPELLING  CARDS 

FOR  THE  1884  CODE. 

Specially  prepared  by  Jamea  Tipton,  Rrst  Clasa  Certificated  Master. 

Price  18.  per  set,  subject  to  usual  School  Discount. 

Extra  Keys,  Id.  each. 

Whilst  the  greatest  pains  have  been  taken  to  make  these  Cards 
the  best  in  the  market  as  Arithmetical  Test  Cards,  their 
speciat  feature  is  the  Spelling— nothinff  like  them,  for 

oompleteness,  have  appeared  before. 

The  Seven  Sets  contain  on  the  back  OVER  SIX  THOU- 
SAND DIFFERENT  WORDS,  embracing  every  word  in 
ordinary  use  in  the  English  language ;  ALL  THE  LATIN 
PREFIXES,  with  copious  illustrations;  312  of  the  LATIN 
ROOTS  (Verbs),  from  which  our  principal  words  are  derived. 

London:  8IMPKIN,  HABBHALL  ft  CO.,  BUtioners'  Hall  Gonrt. 
Lincohi:  CHABLE8  AKBILL,  S63,  High  Btreet. 


GEORGE  E.  HAWES, 


ONLY 


lNTJFAOTURER 


IN 


EASTERN   COUNTIES, 

Has  now  on  view  at  the  Health   Exhibition,  Stand 
1389,  Albert  Hall,  patterns  of  all  the  celebrated 

EAST  ANGLIAN 

AND 

NORWICH   DESKS. 

SINGLE,  DUAL,  &  CONVERTIBLE. 

Infant  Galleries  with  Desk  and  Seats   combined. 
Pupil  Teacher's  Desk  with  Seat  attached. 


For  Particulars  apply  G.  E.  HAWES, 

STEAM    JOINERY    WORKS, 

DUKE'S    PALACE, 
NORWICH. 
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SWAN    SONNENSCHEIN    & 

NEW   EDUCATIONAL   PUBUCATIONS. 


CO. 


SYSTEMATIC  CUTTING  OUT  from  Units  of  Measurement. 

For  Glass  Teaohinff  acoordincr  to  the  New  Oode. 

By  ELIZABETH  M.  BRANT,  Medallist  of  Society  of  Arts,  Head  Mistress  Granby  GirFs  SchooL 
With  13  Folding  Diagrams  in  red  and  black.      Crown  8vo,  Cloth,  2s. 

THE    LOGICAL    ENGLISH    GRAMMAR. 

By  F.  G.  FLEAY,  M.A.    Foolscap  8vo,  Cloth,  2s. 
'  The  first  consistent  attempt  to  carry  out  the  analytic  method.     Mr.  Fleay  begins  with  the  sentence  and  ends  with  the  word, 
•or  rather,  with  the  elementary  ioxxsA,^ journal  of  Educatum, 

*The  whole  scheme  is  simple,  logical,  and  complete.     A  complete  somid-alphabet  in  given.' — Educational  Tinus, 

THE  SCHOOL  HANDBOOK  OF  AGRICULTURE 

Beinir  the  Prinoiples  and  Praotice  of  Acrrioulture  adapted  for  the  use  of  Board  Sohool& 

By  R.  M.  EWING.     With  Preface  by  Prof.  JOHN  ScOTT.      Fcap.  8vo.,  limp  Cloth,  6d. 
'  Everything  is  there Our  readers  interested  in  agriculture  as  a  "  South  Kensington  subject "  or  in  practical  farming,  should 


J 


'  i*.verytnme  is  tnere Uur  readers  mterested  m  agnculture  as  a  ' 

<:ertainly  procure  this  wonderful  sixpennyworth/ — Practical  Teacher, 

*  This  little  sixpenny  volume  will  give  an  insight  into  the  science  of 


fiEuming.' — Farming  World, 


Part  L,  Analysis  of  Words  and  Pronunciation,  just  Published,  is.,  Cloth. 

THE  COMMON-SENSE  METHOD  OF  TEACHING  FRENCH. 

By  H.  POOLEY  and  K.  CARNIE. 
This  method  is  the  outcome  of  many  years'  experience,  aided  by  the  careful  practical  study  of  the  systems  in 
use  in  the  Elementsury  Schools  of  Paris. 

French  is  a  living  language,  and  to  be  of  practical  use  must  be  taught  conversationally  from  the  outset 
The  C.  S.  Method  exercises  the  pupil  in  articulation  and  pronunciation,  whilst  at  the  same  time  he  is  acquiring, 
without  conscious  effort,  a  large  vocabulary  of  French  words  which  are  brought  into  daily  use.    The  study  of  French 
Grammar  is  postponed  until  the  pupU  can  read  and  understand  fluently  and  intelligently. 

London:  W.  SWAN  SONNENSCHEIN  &  CO.,  Paternoster  Square. 


Sixpence.] 


[Monthly,  48  pages,  8vo. 


The  Cambridge  Examiner. 


This  Magazine  is  now  in  its  Fourth  Year  of  Existence,  and  has  been  found  to  successfully  supply  the  wants  of  a  yearly  increasiiig 
number  of  persons  offering  themselves  as  Candidates  for  the  Cambridge  Junior,  Senior,  Higher  Local,  and  Teacher's  Examinatioos. 
It  publishes  on  the  15th  of  every  month  (July  and  August  excepted)  Examination  Papers  on  progressive  portions  of  the  work  being 
prepared  for  Examination. 

The  papers  are  set  by  ladies  holding  University  Honour  Certificates,  who  are  engaged  in  preparing  pupils  for  the  Cambridge 
Examinations.  The  Examiners  are  willing  to  correct  and  comment  upon  answers  to  the  questions  from  Students  requiring 
assistance  and  direction  in  their  work  ;  for  this  a  small  charge  is  made,  on  which  a  reduction  is  allowed  to  teachers  and  to  pupils  of 
schools  from  which  more  than  three  sets  of  papers  are  sent. 

The  Cambridge  Examiner  has  proved  a  great  assistance  to  students  preparing  by  themselves  for  examination.  It  tends  to 
counteract  any  tendency  to  cramming  or  working  in  a  groove,  by  the  introduction  of  an  exterior  influence,  and  to  familiariie 
candidates  with  answering  written  questions  in  the  best  methods. 

CONTENTS   OF   SEPTEMBER   NUMBER:— 


ESSAYS,  SUBJECTS  FOR. 

RELIGIOUS  KNOWLEDGE.    By  Mrs.  Hoskyns-Abrahall. 

ENGLISH    HISTORY  AND  GEOGRAPHY.   Junior  and  Senior: 

By  Miss  Du  Pre.     Higher  Local:  By  Miss  Hargreaves. 
ENGLISH  LITERATURE  AND  GRAMMAR.   Junior  and  Senior : 

By  Miss  A.  G.  CooPER.     Higher  Local:  By  Miss  E.  F. 

Charles 
INGUSH  LANGUAGE.    By  Miss  Lilla  E.  Haigh. 
LATIN.    By  Miss  Marsh. 
<3REEK.    By  the  same. 
FRENCH.    By  Madame  Mosbach-Amy. 
^GERMAN.    By  Miss  S.  £.  Clark. 
ARITHMETIC.    By  the  same. 


GEOMETRY.    By  Miss  Blagrave. 

ALGEBRA  AND   HIGHER   MATHEMATICS.     By  Miss  Jissie 

Aj^ri  av 
NATURAL    PHILOSOPHY.     By  Miss  Forstbr  and  Miss  E 

Clarke. 
SCI  ENCE.    By  different  Examiners. 
LOGIC.    By  Miss  J.  E.  Sharpe. 
FRENCH  HISTORY.    By  Miss  E.  K.  Pearse. 
CONSTITUTIONAL  HISTORY.    By  Miss  B.  Foxley. 
POLITICAL  ECONOMY.    By  Miss  Beth  Finlay. 
MUSIC.    By  Miss  Heal. 
EDUCATION,  THEORY   AND  PRACTICE  OF.    By  Miss  Gn- 

gory. 


Annual  Subscription,  post  free,  5s.  6d.       Specimen  Copy,  7d. 

London  :  W.  SWAN  SONNENSCHEIN  &  Co.,  Paternoster  Square. 
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JOSEPH  HUGHES'S  ANNOUNCEMENTS. 

All  Parts  Now  Ready.   Every  Qirl  should  have  a  Copy. 

MISS   JONES'S   SELiF-TE ACHING 

NEEDLEWORK  MANUALS. 

PROFUSELY    ILLUSTRATED    BY    DIAGRAMS. 


Standards  I.  and  II.,  in  one  Book 

Standard  in 

Standard  IV 

Standajxl  V 

Standards  VI.  and  VII.,  in  one  Book 


PRICE. 

Id. 
Id. 
2d. 
3d. 
3d. 


*•*  Complete   Bdition,   in   one   Volume,    for   the   oonvenienoe   of  Teachers,    Is. 
Now  Ready,  New  Edition,  crown  8vo,  3s.  6d.     Specimen  post  free  for  2s.  8d. 

PLAIN  NEEDLEWORK  AND  CUTTING-OUT. 


Directress  of  Needlework  to  the  Education  Department, 


Attention  to  Details 

Baby  Threaders  

Baby's  Flannel 

Bird's  eye  Dam  

Boys  Learning  Needlework    . . . 

Bntton-hole  Stitch       

Buttons,  Sewing  on     

Casting-off  in  Knitting 

Casting-on 

Chain-edge 

Chequered -boards        

Comforter,  How  to  Knit 
Commencement  of  School-work 

Coral-stitch       

Counter-hem 

Cradle  Quilt      

Cross-cut,  Darning  a 

Cutting-out       

Cutting-out  School- work 
Darning... 

Darning  a  Hole  

Deora^      

Dirty  Cotton    ... 

Drill      ...         ..  ...         ...  17, 

Dutch-heel       ... 

Enlarging  and  Reducing  Patterns 

Feather-stitch 

Fiddle-strings ...  ... 

Fixing    ...         ...        ...        .M 

Flannel  Patching        

Frame,  Teaching  by  the 

Frill-setting      

Gathering  ...        ... 

German-roll  Hem        

Grafting...         ...         ...         ... 
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riemming         ...         ...         ... 
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Infants,  Lessons  to     
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Joining  Ends  in  Knitting 

Knittmg 

Knitting-needles,  Correct  Position 

Knickerbocker  Drawers        ».. 

Knotting  ...        ...        ... 

Ladder,  To  take  up  a 

Marking  

Narrowmgs      

Needle-dnll      

Needlework  for  Pupil  Teachers 

Ni^ht-dress       

Object  of  Teaching  Needlework 

Oroamental  Stitchmg 

Outlines  of  Lessons    

Out-of-Srhool  Work 

Over-sewing 

Patchine  

Pattern  Making  

Pillow-slips      

Pinafore 

Plain  Dam       

Planning  School  Needlework... 
Practice-pieces,  Use  for 
Proper  Materials  to  be  used  ... 

Pupil  Teachers' Work 

Purling 

Queen-stitch     

Ribbed  Stocking         

Run-and-fell     
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Sectional  Three-yard  Diagram 
Jt  taic  X.  ...  ...  ... 

Plate  II.  
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Plate  III. 
Plate  IV. 
Plate  V. 


Scale  for  Shirt  ...         < 

Scale  for  Under-garments 

Schedule  III 

Seammg 

Setting-in         

Sewand-fell     

Sewing  on  Strings       

o  Qirx      ...         •••  ...         ... 

Simultaneous  Teaching 

Single-thread  Hemming 

Size  of  Needles  and  Cotton    ... 

Split  Hemming  

Stitching  ... 

Stocking,  How  to  Knit 

Stockings,  Scale  for     

Stocking-web  Stitch 

Straight  Hemming        

Straining  the  Eyesight 
Stroking 

Swiss  Darning 

Thickened  Heel  

Three-comered,  or  Hedge-tear 
Three-yard  Length  Diagram .. 

Toe,  Knitting  the       

Top-sewing 
Tree-stitch 
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Twill-dam        

Use  of  Coloured  Cotton 

Vests,  How  to  Knit     

Wave-dam        
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•^*  Miss  Jones's  Needlework  and  Cutting-out  is  now  the  ACKNOWLEDGED  STANDARD  WORK  on  the  subject,  and  will 

be  found  indispensable  to  Head  Mistresses  and  Teachers  of  Sewing. 
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DARLOW  &  CO.'S 


LUNG  INVIGORATORS. 


IMF£OVED 
PATENT 


MAGNETINE 


CUEATIVE 
APPLIANCES 


These  Appliances  are  recommended  and  used  by  the  Profession  for  the  Cure  of 


€k>at 
Boiatica 
Luinbafl[o 
Neuralgia 


Asthma  i   Ohest  Weakness  I   Sore  Throat 

Bheumatiszn  Spinal  AfEections     Heart  AffectionB 

Rheumatic  Qout  Bronchitis                 LdverOomplaint 

Lung  AffectionB  I  Winter  Cough      |  General  Debility 

And  every  other  form  of  Nervous  and  Rheumatic  Affection. 

TESTIMONIAL.— On  the  3rd  October,  1883,  ^e  Rc^-  J«  Charlesworth  writes:  'Will 
you  be  good  enough  to  forward  one  of  your  Chest  Protectors  ?  I  have  worn  one  during 
several  winters  with  great  benefit.*  [Pamphlet  Post-free. 


aS/-f  30/-,  and  35/-  each. 


DARLOW  &  00..  443,  WEST  STRAND,  LONDON,  W.O, 


^COMPLETE'  TIME  TABLES. 

COMMENDED  BY  H.M.L 

Infants,  for  any  number,  filled  up,  notes,  etc.,  is.  id. 

*  Complete  '  Forms,  on  good  stout  paper,  for  Boys',  Girls*, 
and  Mixed  Schools,  25  in.  by  20  in.,  is. ;  21  in.  by  18  in.,  9d. ; 
16  in.  by  14  in.,  7d. 

Prepared  specially  for  Infant  Schools,  same  sizes  and  price. 
Abstracts  give  all  the  required  subjects  in  their  proper  order. 
Art,  16,  106,  109. 

Form  for  Boys*,  Girls',  Mixed,  and  Infants'  Schools,  18  in. 
by  16J  in.,  6^.  Classes  and  Time  can  be  taken  either  way — 
down  or  across, 

Tbe  bfiint  Action  Song  and  RecitaQoi  Book, 

by  an  experienced  Infant  Teacher,  6d.    All  post  free  from 
Mrs.  Hibbert,  Infant  School,  St.  Chad,  Shrewsbury. 

London :  J.  Marshall  &  Co.,  42,  Paternoster  Row,  and  all 
Booksellers  and  Educational  Companies. 


Crown  8vo,  cloth,  price  2s.  6d. 
THE    OXFOBD   AND    GAMBBIDGB 

LOCAL  EXAMINATIONS  IN   ARITHMETIC, 

From  1858  to  1883. 


Also,  crown  8vo,  cloth,  price  is.  6d. 

ANSWERS    TO    THE    ABONTE. 

By  RICHARD  OSCAR  T.  THORPE,  M.A., 

LATE   FELLOW  OF  CHRIST  COLLEGE,   CAMBRIDGE. 

'  A  most  valuable  compUatiun,  whose  worth  is  by  no  meavs  to  be  reckoned 
as  limited  by  the  Oxford  and  t.ambridge  Local  Examinations.  It  can  be 
employed  with  the  greatest  advantage  in  the  upper  classes  of  the  etemeotar)- 
school  as  well  as  with  pupil  teachers.  The  book  deserves  a  large  sal«.'— 
Th4  SekoolmasUr. 

'  The  Answers  by  Mr.  Thorpe  are  carelnlly  printed,  and  we  have  tested 
a  sufficient  number  of  Examples  to  satisfy  us  of  their  aocotacy  in  ever)' 
rtxgiKX** —Practical  Ttacfur, 


London  :  WILLIAM   RICE,  86,  FLEET  STREET,  E.C. 


MURBY'S  SCIENCE  AND  ART  SERIES 

OF    TEXT    BOOKS. 


NEARLY  BEADT. 

NOTES  ON  PH78I0GBAPHT.  Expienly  adapted  to  Boath  Ken- 
sington Syllabus.  With  numerous  Illuatrations.  By  W.  Fumeanx, 
Science  Demonstrator  under  the  London  School  Board.  Price 
Is.  6d.  

ALSO  BEADY,  NEW  EDITIONS  OP 

PBINCIPLES    OP   HYGIENE.      By    A,    Carey.    F.B.G.S.      Price 

Is.  0d. 
PRINCIPLES  OF  AORIGULTURE.    By  the  same  Author.    Price  28. 

PHYSICAL  GEOGRAPHY.    By  S.  B.  J.  Skertohly.  P.G.8.    Is. 

GEOLOGY.    By  tlie  same  Author.    Is. 

BOTANY,    Stractoral    and    Physiological.     By  Alfred    Grugeon. 

Is.,  cloth. 
MECHANICS.    By  Skertchly  and  J.  J.  Prince.    Price  Is. 

HYDROSTATICS,  HYDRAULICS,  AND  PNEUMATICS.     By  the 
same.    Is. 

NATURAL  PHILOSOPHY.    The  two  preceding  Vols.  In  one.     28. 

INORGANIC   CHEMISTRY— Non-Metallic  and  Metallic  Elements. 

By  B.  Meldola,  F.C.S.    Is.  6d..  doth. 
INOBGANIC  CHEMISTRY-Non-Metallic  Elements.  ByR.MeldoU, 

F.C.B.    la.,  cloth. 

QUALTTATIYE     ANALYSIS.      Por  Laboratory  PraeUce.     By  J. 
Spencer.  B.Bc.    Is.,  cloth. 


QUALITATIVE  ANALYSIS  OF  SIMPLE  SALTS  AND  MIXTUBES. 
By  J.  Enright.  B.So.    Price  Is.,  doth. 

MINERALOGY.      By  F.  Rntley,  F.G.8..  H.M.'s  Geological  Surrvy. 
Is.  6d.,  cloth. 

MINERALOGICAL  TABLES.    3y  F.  Noel  Jewesbuzy.  B.A.   la.  6d , 

doth. 
CRYSTALLOGRAPHY.    By  James  B.  Jordan.    Is.  6d.,  cloth. 

PROJECTION ;  or,  Practical  Solid  Geometry.  By  J.  Pisyne.  ii.  6d.. 
doth. 

SOLUTIONS  TO  THE  UNSOLVED    PROBLEMS  IN  PAYNE'S 
PROJECTION.    Price  38. 6d. 

ANIMAL  PHYSIOLOGY.    By  E.  T.  Newton,  F.G.S.,  AsdMant  Sstunl 
ist  to  H.M.'s  Geological  Survey.    Is.,  cloth. 

THE  CONNECTION  OF  GEOGRAPHY  AND  ASTB0N0M7.    By 
Dr.  A.  H.  Dick,  D.Sc.  (Edin.),  M.A.,  LL.B.  (Lond.).    Price,  cloth,  ts 

DETAILS  OF  BUILDING  CONSTBUCTION.    By  Arthur  Harland. 
Assoc.  B.I.B.A..    Part  I.    Four  Sheets,  Demy  Folio.    Price  Is.  4d. 

PLANE  TRIGONOMETRY.     By  J.  Henchie.     160  pp.     Price  U.  (M  • 
cloth. 

ELECTRICITY  AND  MAGNETISM.    By  B.  Wormell.  D.Be..  Hi 

Price  3s. 
HEAT.   By  the  same  Author.    Price  Is. 
ACOUSTICS.    By  the  same  Author.    Nearly  Beady 
LIGHT.  ~  By  the  same  Author.    In  the  Press. 


toNDON :  THOMAS  MUBBY,  8,  Ludgate  Circus  BnUdlngs,  E.C. 


PUBLISHED  BY  BLACKIE  AND  SON. 


Adopted  by  the  London  and  other  Frlnoipal  School  Boards. 

THE 

OMPREHENSIVE   READERS. 

Folly  niiutrated  and  stzongly  bound  in  cloth. 

Ne^v  Editions,  to  suit  the  latest  requirements. 


Frimei;  L,  as  pp.,  9|d, ;  Primer  II.,  48  pp..  3d. ;  Foil  Piimer»  80  pp.,  4d. 
'er    I.— 10ft  pp.,  ln<daauig  80  pp.  of  reading  matter       ...  ...  "* 
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Oompanion  Series  to  the  Comprehensive  Readers. 

THE    GRADED   READERS. 

cie<l  by  MAURICE  PATERSON,  B.A.,  Rector  of  Moray  House  Training  College. 
Edinburgh.    Folly  ninstrated.  and  strongly  bonnd  in  oloth. 

New  Editions,  to  suit  the  latest  requirements. 

Primer  I.,  sa  pp.,  aid. ;  Primer  II.,  48  pp.,  3d. ;  Foil  Primer,  so  pp.,  4d. 
I.— 128  pp.,  Ineladmg  80  pp.  of  reeding  matter       ...  ...  ...  doth  boards,       8d. 

"  "  8d. 

It.  Od. 

It.  8d. 

It.  3d. 

It.  Sd. 


READINGS  FROM 

THE  SPECTATOR. 

Being  a  SelectloB  of  the  Fapert  oontrihuted  by  Addiaon. 
With  Hotet,  Yoeebalaty  of  diffioolt  wordt  and  of  wordt 
derived  from  Latin,  ete.  Prepared  for  the  uae  of  the 
Upper  Btandardt.    193  pp.,  cloth.  It.  3d. 

SHAKESPEARE'S  PLAYS. 

A  6erlet  of  the  most  tuitable  Playt  to  be  oaed  at 
Beading  Bookt.  Garefolly  edited,  with  afmple  and 
uteful  ^otet. 

HEKBTVin.   100  pp.,  cloth,  8d. 
BICHABD  n.    96  pp.,  doth.  8d. 
JULIOB  CAfiAB.   96  pp..  doth,  8d. 
MEBCHANT  OF  YEmCE.    104  pp.,  clolh,  8d. 
Othert  in  preparation. 
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■r.i    II.— 128  pp.,  „  80  pp. 

.  ^r  m.— 1H2  pp.,  „  124  pp. 

.   IV.-3»4pp.,  „  143  pp. 

er  V— 224 pp.,  „  160^pp. 

...r  VI.-224pp.,  „  153  |»p. 


SHAKESPEARE  READER. 

Extraott  from  the  Flayt  of  Shaketpeare.  With 
Grammatical,  Hlttorioal,  and  Explanatory  Notet. 
100  pp.,  cloth.  It. 
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Adopted  by  the  London  and  other  Principal  School  Boarda 

lEOGRAPHICAL    READERS. 

.  \\ .  G.  BAKER,  A.K.C.,  London ;  and  Lecturer  at  Cheltenham  Training  College. 

Ne^v  Editions,  to  suit  the  latest  requirements. 

[  Ulnstrated  by  most  interesting  and  Instractive  Woodouts,  Maps,  and  Diagrams. 

1  l.^id  I.— Plana  and  MajM.    Tlie  Four  Car- 
'.:  Puints.    With  Coloured  Hap.    1 13  pp., 
•  '.^i  boardt,  7d. 

>  ^  n.— 8l2e  and  Shape  of  the  World.       «.      .     .  .^         .... 

«^   '^raptiioal   Termt.      filllt  and    Bivert.       Standard  TI.—Asia,  Africa,  America,  and  the 

-I  i»ii .  doth  boardt.  8d.  Britlah  Colonlet.    Interchange  of  Produo- 

tiont,  etc.    With  four  Coloured  Mapt.    388 

pp.,  cloth  boardt,  3t. 


SCHOOL  CLASSICS. 

Selection   from   Standard  Anthort.  for  Standard   IV. 

and  upwardt,  with  Biographical  Sketchet  and 

Explanatory  iTotet. 

Each  83  pp.,  tewed,  3d. ;  doth,  3d. 


>•  '^d  ni.— England  and  Walet.    With  13 
i'l strict  Maps.    176  pp.,  doth  boardt.  Is. 

'ird  IV.— Scotland  and    Ireland,   Britith 

't>i    Amertca,    and   Austmlatla.      With 

^.'  loured  Map.     234  pp.|  doth  boardt.  It.  6d. 


Standard  V.— Europe,  Latitude  aAd  Longitude, 
etc.  Dny  and  Night.  The  Seatont.  With 
Coloured  Map.    234  pp.,  dotluboardt,  It.  6d. 


Prophecy  of  Bante. 

L* Allegro  and  Penteroto. 

Etsayt  by  Lord  Bacon. 

Pritoner  of  Chillon. 

Fire  Worthippert. 

Ancient  Mariner. 

Deaerted  Village. 

Marmion. 

Lady  of  the  Lake. 


Lay  of  the  Laat  Minitre) . 
Cotter't  Saturday  Night, 
tfhe  Village.    Crabbe. 
Pleaturet  of  Hope. 
Merchant  of  Venice. 
Estay  by  Macaulay. 
Traveller.    Ooldtmith. 
Armada,  etc.    Macaulay. 
Queen'a  Wake.    Hogg. 


Standard  VII.— The  Ocean.  Currenta  and  Tidet. 
The  Planetary  System.  The  Fhatet  of  the 
Moon.    193  pp.,  cloth  boardt.  It.  6d. 


Adopted  by  the  London  and  other  Principal  School  Boards. 


-<  Adopted  by  the  School  Board  for  London, 

POETICAL  READER. 

Selectlont  from  Standard  Authort.    With  Introductory 
Chapter  on  Eoglith  Protody.    334. pp.,  do<j)i.  It.  6d. 

BIOGRAPHICAL  READER. 

Bketchet  of  Eminent  Men  by  Standard  Authors— 
Macaulay,  Aliton,  Brougham,  Emerson,  Scott,  etc.  With 
Notes  and  numerous  Portraitt.    288  pp.,  cloth,  3s. 


IISTGRICAL    READERS.,  BLACKIE'S  ARITHMETIC: 


EORGE   GIRLING,  Head  Master  of  Bnighley  Road  Board  School,  London, 

Author  of  *  History  of  England.'  | 

'  :'h  a  Series  of  interesting  Historical  lUustrations  of  great  Educational  valae.         ' 

No.  III.,  for  Standard  V.— HI8T0BY  OP  EWG- 
LAND,  from  Earliest  Times  to  the  End  of 
the  Tudor  Period.  244  pp.,  cloth  boaMs, 
Is.  6d. 

No.  IV.,  for  Standard  VI.— HISTORY  OF  ENG-    ' 

LAND,  from  James  I.  to  Modern  Times. 
233  pp.,  doth  boardt,  Is.  6d. 

standard*  V.  and  VI.  may  aUo  he  had  together,  ftyming  a  complete  History  of  • 
JEngland,  in  One  Volume,  oloth,  red  edges,  2*.  6d. 


I.  for  Standard  ni.-STORlES  PBOM 

"MrLlSH  HISTOBY,  in  simple  language;* 
'■:  biologically     amuaged    from     truest 
I .rii-9  to  ijichard  I^I.    160 pp., d. bds.,  Is. 

IlJor  Standard  IV.— ENGLISH  HISTOBY. 

'  'inued  to  Modem  Timet.    192  pp.,  cloth 

■  -irUs,  la.  :m. 


Adopted  by  the  London  and.  other  Principal  School  Boards. 


Standard     I.— 32  pp..  paper,  l^. ;  doth,  2kl. 

Standard  n.— 32  pp.,     „      i)d.;  „      2}d. 

Standard  III.— 33  pp.,     „      i^d.;  „      24d. 

Standard  IV.— «8pp.,     „        2d.;  „      .3d. 

Standard    V.— **pp.,     „        M.;  „      4d. 

Standard  VI.— 64pp.,     „        3d.;  „      4d. 

StaQdardVII.- w  pp.,     „        3d.;  „      44. 
Keys,  3d.  each  BtandMrd ;  or,  complete,  Is.  6d. 

BLACKIE'S  GRAMMAR. 

Standard  11.— 24  pp.,  paper,  id. ;  cloth,  -^d. 

Standard  III.— 24  pp.      „      id.;  „      2d. 

Standard  IV.— 32  pp.,     „      2d.;  „      M. 

Standard  V.— 34  pp.,     „      2d.;  „      .id. 

Stand.  VI.  &  VII.-60  pp.,  „        3d.;       „        4d. 


^ERE  FOSTER'S  COPY-BOOKS.     AHIMAL  PHYSIOLOGY. 


Popular  Edition,  Id.;    Superior  Edition,  2d. 

10.  PuLur  and  Obhaiocntal  Lbttbbino. 


1'.    Half  Text. 

Pi]  hMKXTART,  Small  Bound  Hand. 
1  iTAun,  Shurt  Word0,  and  Pigurbs. 
"    ^  1  ilx-ks  in  Bound  Hand. 
!•  ',  ':.  6,  6i,  7,  8,  9.   SiurTK5CES,  .tmall  by 


11,    H^    13.   13},   13,  14,  1ft.      EX£BCI8E    BoOKS, 

variously  ruled. 
I  X.  OopY-BooK  Protector  xnd  Blotter,  id. 


By  Vihcext   p.  Murchb,  Head-Master  of   Boundary 
Lane  Board  School,  London. 

Illustrated  by   Coloured  Platen  and  Diagrams^   with  the 
Sa)iies  printed  in  red  on  the  actual  jmrts. 

BOOK      I.  Urst  Year 48  pp.,  paper,  4d. ;  clotli,  '.d. 

„        II.  Second  , ^^  PP«»      »»       Sd, ;      „      M. 

„      III.  Third     , 48  pp.,      ,,       .5d. ;      „      *'*\. 

Also,  complete  in  One  Volume,  cloth.  Is.  6(i. 


V  FULLY  DETAILED  LISTS,  WITH  SPECIMEN  PAGES,  SENT  POST  FREE  ON  APPLICATION. 

iidon :  BLACKIE  &  SON,  49  and  50,  Old  Bailey ;  Glasgow,  Edhiburgh,  and  Dublin. 


LONGMANS'  MODERN  SERIES. 


ILLnSTRATED  REiU)ERS. 

READING  SHEETS  FOR  INFANTS.  Type  and  lUustra- 

lions  suitable  for  large  classes.     3s.  6d.  the  set  of  14  sheets.- 

INTRODUOTORY  PRIMER.  24  pp.  33  Woodcuts.   2d. 
PRIMER.    66  pp.  28  Woodcuts.  3d-  seVed,  4d.cloth. 

•   K.B. — The  Lessons  in  the  Primers  are  little  stories^  not  a 
mere  collection  of  disconnected  sentences. 

BDDK  f;  (Standard  I.)    Fully  illustrated.    6d.  cloth. 
BOOK  II.  (Standard  II.)     „•  ^         8d.  cloth. 

BOOK  III.  (Standard  III.)  „  „         is.  cloth. 

POETICAL  READER  (Standard  IV.)    FuUy  iUustrated. 

IS.  6d.  cloth. 

BOOK  IV.  (Standard  IV.)    FuUy  illustrated   is.  4d  cl. 
BOOK  V.  (Standard  V.)  „  ..       2s.  cloth. 


f» 


MODERN  COPY-BOOKS. 

IN  THIRTEEN  BOOKS.     Price  Twopence  eadi. 

STANDARD  I. 

I.  Introductory  :   Elements  ;    Easy   Letters   and 
Combinations  and  Short  Words  (Medium  Text). 
~    II.  Letters  and  Short  Words  (Medium  Text), 

III.  Letters  and  Short  Words  (Medium  Text). 

STANDARD  II. 

IV.  Words  in  Common  Use  (Medium  Text). 

V.  Capital  Letters  and  Figures  (Medium  Text). 

VI.  Bold  Small  Hand,  a  Medium  between  Round  and 

Small  Hand. 

STANDARD  III. 

VII.  VIII.  &  IX.    Text,  Small  Text,  Double  Small 

Hand,  and  Figures. 

STANDARD  IV. 

X.Xa.  Text,  SmalL  Hand,  and  Figures.    [Xa.  Contains 

STANDARDS  V.  VI.  and  VII. 

XI.  Text  &  Small  Hand  :  Invoices,  Business  Forms* 
XII.  Text  &  Small  Hand  :  Correspondence,  etc. 


STANDARiy  AUTHORS.^ 

GULLIVER'S  TRAVELS  to  LILLIPUT  and  to  BROB- 

DINGNAG.  By  DEAN  SwiFT.  Edited  as  a  Readir.^ 
Book  for  Standards  IV.  and  V.  by  Thomas  Parry,  F.R.G  .^. 
Is.  cloth. 

WARREN  HASTINGS,    By  Lord  Macaxh-ay.     Edited 

with  Introduction  and  Notes- by  S.  Hales.     is.-6d.  cK.ih. 

SELECT  PUY8  of  SHAKESPEARE    With  Introduc 

tions  and  Notes  written  specially  fir  Elementary  Scholar., 
and  a  full  treatment  of  the  tf^ord-building  required  \t. 
Standards  V.-VII.  under  Schedule  II.  Edited  by  Thom  \i 
PARRYr  F.R.G.S, 

Julius  Csesar.    With  9  Woodcuts,     is.  cloth. 
The  Merchant  of  Venloe.  With  12  Woodcuts,  is.  cl. 
King  John.    With  20  Woodcuts,    is.  doth. 

Texi^Books  for  '  English  '  (Schedule  II.)    Edited,  wit'i 

Introdnctions  and  Notes,  by  Thomas  Paut,  F.R.G.S.  Price  3d.  u.:.-.. 
sewed. 
Sblsctions  from  Juuus  C«sak  ;  Mkrchant  of  Vbnicb  ;  Kikg  Jou?t . 


ARITHHETIC  IN  SEVEN  STANDARDS. 

PART  I.  (Standard  I.)    Numa'ation  and  Simple  Rules 

to  Short  Multiplication.     lid.  sewed,  2)^  clbth. 

PART  II.  (Standard   II.)     Simple  Rules  to  Shor^ 

Division,  with  easy  Problems.    2d.  sewed,  3d.  doth. 

PART  111.  (Standard   III.)     Simple  Long  Division. 

Reduction,  and  Compound  Rules.    2d.  sewed,  3d.  cloth. 

PART  IV.  (Standard  IV.)    Compound  Rules  (Money 

and  Weights  and  Measures).    2d.  sewed,  3d*  clotlL 

PART  V.  (Standard  V.)    Vulgar  Fractions,  Practice. 

Bills  of  Parcels,  and  Rule  of  Three.    2d.  sewed,  3d.  cloih. 

PART  VI.  (Standard  VI.)   Fractions,  Proportion,  and 

Simple  Interest.    3d.  sewed,  4d.  doth. 
PART  VII.  (Standard  VII.)    Averages,   Percentage: 

Discount,  Stocks,  etc.     3d.  sewed,  4d.  doth. 
Answers,  Standards  I. -VII.     Price  Twopence  each. 


EPOCHS  OF  ENGLISH  HISTORY. 

Edited  by  the  Rev.  Mandell  Creighton,  MA. 
POWELL'S    EARLY  ENQUND  TO  THE    NORMAN 

Conquest.     Pric^  is. 

CREIGHTON'S  (Mrs.)  ENGLAND  A    CONTINENTAL 

Power,  from  the  Conquest  to  the  Great  Charter,  1066-1216. 
Price  gd. 

ROWLEY'S    RISE    OF    THE    PEOPLE   AND   THE 

Growth  of   Parliament,  from  the  Great  Charter  to  the 
Accession  of  Henry  VII.     1215-1485.     Price  Qd. 

CREIGHTON'S  (Rev.  M.)  TUD0R8  AND  THE  REFOR- 

mation,  1485- 1603.     Price  9d. 

GARDINER'S   (Mrs.)   STRUGGLE   AGAINST   ABSO« 

lute  Monarchy,  1603-1688.    Price  9d. 

ROWLEY'S  SETTLEMENT  OF  THE  CONSTITUTION, 

from  X689  to  1784.    Price  9d. 

TANCOCK'S   ENQUND    DURING   THE  AMERICAN 

and  European  Wars,  from  1765  to  1820.    Price  9d. 

BROWNING'S   MODERN    ENGLAND,  from  1820  to 

1874.    Price  9d. 

Epochs  of  English  History  can  be  had  complete  in 
one  volume,  with  27  Tables  and  Pedigrees,  and  23 
Maps.    Fcap.  8vo,  price  53. 


ENGLISH  HISTORY  READING-BOOKS 

For  the  use  of  Elementary  Schools,  in  accordance  with  Article 

16  (J>)  and  Schedule  I.  of  the  New  Code. 

FIRST  SBRIES* 

STANDARD  II.— OLD  STORIES  from  British  History 

By  F.  York  Powell,  M.A.i|  With  19  Woodcuts.    (A. 

STANDARD  III.— ALFRED  the  GREAT  and  WILLI  A" 

the  CONQUEROR.    By  F.  York  Powell,  MJU    W;  - 
9  Woodcuts.    8d. 

STANDARD  IV.— OUTLINES  of  ENGLISH   HI8T0F> 

from  B.C.  55  to  A.D.  1603.     By  S.  R.  Gardinrr.     Wi.:. 
47  Woodcuts  and  Maps.     is. 

STANDARD  V.— OUTLINES  of  ENGLISH  HISTORY 

Second  Period,  i6o>i88a    Bv  S.  R.  Gardiner.    W.i: 
40  Woodcuts  and  Maps.     is.  6d. 

ALTERNATIVE  SERIES. 
M^th   Vocabularies,    Annotations,   Analyses,   and   Addlticr^: 

Illustrations  (Standards  IV.-VI.) 

STANDARD  IV.— ILLUSTRATED  ENQLISH  HISTORY 

By  S.  R.  Gardiner.    Part  I.  b.c.  55  to  a.z>.  ^485.    180  r. 

33  Woodcuts  and  Maps.     is. 

STANDARD  V.— ILLUSTRATED  ENGLISH  HISTOn^ 

Bv  S.  R.  Gardiner.    Part  II.  1485  to  1688,    20S  pp. 
Woodcuts  and  Maps.     is.  3d. 

STANDARD  VI.— ILLUSTRATED  ENGLISH  HISTORY 

By  S.  R.  Gardiner.    Part  III.  1688  to  i88a  260pp.  :« 
Woodcuts  and  Maps.    is.  6d. 


THE  SHILLING  HISTORY  OF  ENGLAND ;    being  an  Introductoiy  Volume  to  il 

Series  of  *  Epochs  of  English  History.'    By  the  Rev.  Mandell  Creighton,  M.A.    Fcap.  8vo,  is. 

*^*  Messrs.  Longmans'  Catalogue  of  Elementary  School  Books,  containing  Specimen  Pages  with  IUastratxons,rj.- 

be  had  on  application. 

London:    LONGMANS,    GREEN    AND    CO. 


SCOTTISH  PROVIDENT  INSTITUTION. 

Edinburgh:  6,  St.  Andrew  Square. 
London  Office:  17,  Kino  William  Street,  E.C. 


A  MODE  OF  ASSURANCE  peculiarly  suited  to 
the  circumsUmces  of  TEACHERS  ^  that  by  which 
a  member  may  secure  for  himself 

A  PROVISION  IN  ADVANCED  AGE, 

the  sum  being  at  the  same  time  assured  to  be  payable  to  his 
family  in  the  event  of  his  dying  before  the  specified  age. 


Exunpln  of  Annua/  Premiums  to  secure  £100  without  Profits. 


AMntxt 
Bttthday. 


At  Death 

or  OO  attauuDg 

agesow 


At  Death 

X  <Hi  attaining 

age  55. 


At  Diath  At  Death 

>r  on  atdktning'or  00  attaining 

age  66*  age  65. 


On  attaining  the  specified  age  the  member  could^  if  he  pre* 
ferred«  obtain,  in  lieu  of  capitid  sum,  an  Annuity  during  the 
of  his  life. 


The  ADVANTAGES  which  this  Institution  offers  are>— 

A  grtatfy  iargir  original  Assurance  ;  with  the  prospect  ^  good 
lims  o/evemtuaify  roceiving  very  considerable  additions, 

A  Policy  for  £\%KO  txt  ;f  ifSSO  may  in  many  cases  be  secured 
at  once  for  the  yearly  Premium  whidi  would  elsewhere  assuft 
;£'i,ooo  only.  The  £200  or  £2y>  is  thus  an  immediate  (and 
certain)  Boirus— as  large  as  can  be  looked  for  in  good  offices 
only  after  many  yeanu 

The  whole  Snrj^luS  is  divisible  among  the  Policyholders 
tfiemsdves,  on  an  equitable  principle — no  share  beine  given  to 
those  by  whose  early  death  there  is  a  lost  to  the  other  Members. 

Policies  sharing  a  first  time  at  last  Investigation  (1880)  had 
additions  of  from  ly  and  18  to  upwards  of  30  per  cent.  (  so 
that  Assurances  of  ^  1,000  were  increased  to  sums  ranging  f^om 
;f  1,170  to  ;£'i,3oa  Policies  which  shared  at  previous  Investi- 
giatibns  have  been  increased  to  ;f  1,400,  ;f  1,700,  and  upwards. 

HhB  Funds  accumulated  from  Premiums  exceed 
£4f900,000.  Only  two  .Offices  in  the  Kingdom  (both 
older)  have  as  large  a  Fund. 

The  New  Aasuranoes  have  for  several  years  exceeded 
£1,000,000. 

The  Expenses,  which  are  less  than  in  any  office  transacting  so 
large  a  business,  were  last  year  under  9  per  cent,  of  the  nett 
Premiums,  or  6  of  the  year's  Income. 


Examples  of  Annual  Premiums  for  £100  at  Death^wUh  Profits, 


Age  next 
Birthdaj. 

25 

30 

85 

40 

45 

50    , 

DoriagUfe 

Limited  to 

SI  yean. 

£  s.     d. 
1  18    0 

212   6 

£  ».     d. 
2   1    6 

2  16  4 

£  *.     d. 

2  610 

3  0   2 

£  %.     d. 
2  14   9 

8    7   5 

^   ■.     d. 

3    5   9 
3  17   6 

£  8.  d. 

41  7 
412  1J 

Example. — A  person  of  30  may  thus  secure  £1,000  at 
Death,  by  a  yearly  payment,  during  li/e,  of  ;f  ao  itt.  This 
Premium,  if  paid  to  any  other  of  the  Scottish  Mutual  Offices, 
would  secure  £800  only,  instead  of  £1,000. 

[These  Rates  are  about  as  low  as  (he'  usual  non-participating 
Rates  of  other  Offices.  Persons  who  assure  with  them  thus 
throw  away  the  prospect  of  additions,  without  any  compensative 
advanta^jas.] 

OR,  if  unwilling  to  burden  himself  with  payments  dusing  his 
whole  life,  he  may  secure  the  same  sum  of  ;f  1,000  by  twenty-one 
yearly  payments  ot  £17  13s.  4d.,  Mng  thus /neo/ pay mesU after 
agfy>. 

At  age  40,  the  Premium  ceasing  at  agt6o,  is,  for  £1,000> 
£^3  W-  ^»  Mog  about  the  same  aa  most  Offices requiie  tQ  be 
paid  during  the  whole  term  of  life. 

Claime  otvpayaMe  One  Month  after  proof  0/ Death. 

Reports,  with  full  information,  may  be  had  on  application. 

J.  MUIR  LEITCH,  London  Secretary. 
JAMES  WATJ^O^,  Marunpr^ 


James  Nisbet  ftCo/sMlications. 


A  BED  WALLFLOWER.    By  Susan  Wabhsb, 

Author  of  'The  Wide,  Wide  World,*  etc  Grown  8vo, 
with  nioBtrationa,  doth,  Sa.  6d«  ('  Gdlden  Ledder  fleriee.') 

SUMHERLAND      GRANaB.       By     Lady 

DuHBOVNS.  Grown  8vo,  with  lUnstratlona,  olotii,  1&  6d. 
(' Home  and  School  BerieflL*) 

THE  YOTTNO  TRAWLER:  a  lUe  of  Life, 

Death,  and  Beaoae  in  the  North  Sea.  ^yB.]f.BAI<I.▲lI- 
TTHB,  Avthor  of '  The  lifeboi^'  etc.  Grown  8to,  ^th 
XUnstnttooa,  dMhi  fia» 

TWIOE  BOXTOHT:  a  Tale  of  the  Oicgon  Gold 
Fielda.  Br  B,  M.  BALLANTtins.  Grown  8vo,  doth,  il- 
lustrated, 8b.  6d. 


T7NDER  THE  WAVES;  or,  Diving  in 

Waters.    A  Tale.    By  B.  H.  BALLAirms.  lUnatrations. 
Grown  8vo.    58^    Gloth. 

RIVERS  OF  lOEr  a  Tale  Dluitntive  of  Alpine 
Adventoce  and  Glacier  Action.  By  B.  U«  Baujuittkk. 
llliistrations.    Grown  8to.    5a    Gloth. 

THE  NORSEMEN  IN  THE  WEST;    or» 

America  before  Golombos.     Qy  B.  H.  Baixasttsb. 
lUnstrations.    Grown  8vo.    fia    Qoth. 

THE  FLOATING  LIGHT  OF  THE  GOOD- 

WIN  SANDS.    By  &  M.  Ballanttsb.     WMi   JUoe- 
tratioiis.    Grown  8yo.  ^6b.    Gloth. 

EI&EJNG  THE  BOLD:  a  TUeof  the  None  8ea 

Khigs.    By  B.  M.  Ballamttsb.     With 
Gxo^  8vo.    5a    Cloth. 


FIGHTING  THE  FLAMES:  a  Tale  of  the 
London  Fire  Brigade.  By  B.  M.  Ballaisttnx.  With 
ninstrationa    Grown  8to.    0a.  Gloth. 

SHIFTING  WitlDS:  a  Tough Tuiu  B j  R.  M. 
Ballantynb.  With  Xllustralions.  Grown  9fo.  58. 
Gloth. 

STORIES  OF  THE  OATHEDRAL  OITIES 

OF  ENGLAND.  By  Mra  If abahall.  Author  of  'A 
History  of  France»'  '  Matthew  Frost,'  etc.  With  Uhis- 
trationa    Grown  8to.    fia 

POPPIES  AND  PANSIES.  By  Mra  Mabshauu 

Grown  8vo.    XIlustiBled.    5a    Gloth. 

SIR  VALENTINES  VIOTORY.     By  Mra. 

Mabshalu    Grown  8va    Hlnstrate^    3a  6d.    Cloth. 
DORRINOOIIRT.     A  Tkle  for  Boya      By   B. 

HELDMAini.    Grown  8vo.    Gloth.    Illustrated.    6s. 

DAINTREEi     By  B.  Hbldxahb.     Crown  8yo. 

da6d.    aoth.    niostrated. 

itOXALL  SCHOOL.  By  B.  Heldmahh.  C^wn 
8vo.    Gloth.    ninstrated.    8a  6d. 

EXPELLED:  or,The8toryof  aYoaogOentlemaD. 
ByB.  Hbldkakb.   Crown  8vo.    Blvatratad.   8a    Cloth. 


ROGER  WILLOUGHBY;  or.  The 

Benbow.    By  the  late  W.  H.  G.  Kibgstob. 
5a    Cloth.    Hlnstrated* 


of 
Bvo. 


EVENING    HOURS    WITH    MY  OHUr 

PBBN;  or,  GonvefsatioBs  on  the  Gospel  fitoiy.  XUns- 
trated  with  Twelve  Laige  Bngravings,  taf  Sir  Johh 
GiLBEBT.    Demyito.    ds.  6d.    Cloth. 


LOKDOB :  JAUES  NISBST  &  G0«  21,  Beram  SHeetp  W. 


THE 


ira^tlpl 


^tuhr 


A  MONTHLY  EDUCATIONAL  JOURNAL 


by  JOSEPH  HUQHBS< 


Knowledge  is  proud  that  he  has  learned  so  much^ 
Wisdom  is  humble  th^  he  l^nows  no  more^ — Cowper. 


Vol  IV.    Na  9. 


NOVEMB'ER,    1884. 


Price  6d. 
Post  Free,  7JD. 


BY  ALFRED  CARPENTER,  M.D.,  M.R.C.P.  (LOND.), 
Chairman  ofthi  Council  oftki  Sanitary  InstituU* 

NATURAL  VENTILATION— («w//«»<f//). 

The  inlets  for  fresh  air  must  correspond  with  the  size 
of  the  room,  the  uses  to  which  it  is  to  be  put,  the 
number  of  living  occupants,  and  the  character  of  the 
warming  and  lighting  which  is  to  be  in  use.     The  total 
area  of  the  exits  for  the  used-up  air  must  be  quite  as 
large  in  superficial  area  as  the  inlets,  anS  if  possible, 
somewhat  larger,  so  as  to  correspond  with  the  increased 
dimensions  of  the  warmed  air.    The  outlets  should  be 
more  numerous  than  the  inlets  ;  a  superficial  square 
foot  may  be  calculated  as  sufficient  outlet  for  the  used- 
up  air  of  five  or  six  persons  or  for  nine  children.     It  is 
usual,  however,  to  have  the  inlets  more  numerous  than 
the  outlets ;  they  should  be  smaller  than  the  outlets, 
so  as  to  distribute  the  admission  of  fresh  air  and 
avoid  draught     The  inlets  must  be  protected  from 
the  influence  of  the  wind,  or  be  so  arranged  as  to  be 
capable  of  opening  on  the  opposite  side  of  the  rooni 
to  that  from  which  the  wind  is  blowing.     Care  must 
be  taken  that  the  outlets  are  not  exposed  to  the  force 
of  the  wind,  otherwise  the  current  is  changed,  the 
outlets  become  inlets,  and  cold  air  comes  in  at  the 
wrong  place.     It  is  very  important  that  this  possible 
change  be  provided  for.    A  large  room  which  is  to  be 
used  by  a  few  persons  only  will  not  require  so  much 
ventilating  area  as  one  which  has  occasionally  to  be 
crowded  with  a  large  audience,  such  as  a  concert  or 
assembly  room.     Again,  it  must  be  borne  in  mind  that 
persons  sitting  in  quiet  repose  produce  much  less  im- 
purity than  persons  actively  employed.      A  person 
asleep  evolves  less  than  half  a  cubic  foot  of  COs  in 
the    hour,  or    0*5  ;  sitting  quietly  in  his  chair    it 
amounts  to  076 ;  whilst  actively  employed  the  amount 
excreted  equals  1*50  per  hour.     Approximately,  we 
may  assume  that  the  figures  2,  3,  5,  and  6,  will  be 
about  the  proportions  of  fresh  air  which  are  required, 
according  as  the  person  is  asleep,  in  quiet  repose,  at 
gentle  work,  or  working  hard.     There  is  another  cal- 
culation which  is  based  upon  the  weight  of  the  person 
for  whom  the  air  is  required  ;  it  is  not  a  sound  basis. 
We  must  not  forget  that  tissue-change  is  greater  in 
children  and  young  people  than  in  adults  and  in  the 
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aged.     It  may  be  calculated  that  the  quantity  of  CO, 
excreted  per  hour  in  a  mixed  assembly  will  be  from 
o'6  to  07  of  a  cubic  foot  per  person.     The  quantity 
of  COj  produced  will  be  also  a  measure  of  the  kind 
of  organic  impurity,  which  is  most  easily  detected  by 
the  smelL     Ventilation  which  does  not  take  away  the; 
evidence  afforded  by  the  nose,  and  which  is  usually 
styled  '  closeness,'  is  not  a  sufficient  ventilation.    The 
amount  of  CO3  must  not  be  allowed  to  double  the 
ordinary  quantity,  for  when  it  passes  beyond  four  parts 
in  10,000  it  is  in  excess ;  and  if  it  reaches  six  or  seven 
parts,  the  organic  matter  becomes  very  perceptible  to 
the  senses.     Keeping  these  facts  in  view  we  have  a 
guide  as  to  the  quantity  of  fresh  air  which  ought  to  be 
admitted  every  hour.     The  larger  the  quantity  of 
CO2  present  in  the  external  air  the  greater  must  be 
the  quantity  admitted  by  ventilation.    The  amount  of 
cubic  feet  of  air  or  breathing-space  per  individual,  as 
far  as  the  admission  of  fresh  air  is  concerned,  is  not  an 
important  factor,  as  compared  with  the  necessity  for 
air  to  be  admitted  into  a  crowded  assembly  which  is 
already  impure ;  but  if  the  arrangements  are  provided 
in  accord  with  the  number  of  people  present,  the 
quantity  of  air,  per  hour  per  person,  remains  the  same. 
If  it  is  necessary  to  keep  the  air  perfectly  pure,  3,000 
cubic  feet  must  be    admitted  every  hour  for  every 
person.    That  quantity  will  keep  CO2  at  or  near  its 
normal    The  cubic  space  within  is  of  no  importance ; 
but  the  quantity  of  air  admitted  for  an  adult  male 
should  be  about  one  cubic  foot  per  second,  to  secure 
perfect  purity.     If  the  adults  are  hard  at  work — ^as 
when  engaged  in  workshops  or  mines — the  quantity 
admitted  must  be  increased.     It  has  been  urged  that 
if  it  is  necessary  to  keep  up  the  greatest  working  power 
of  those  employed,  not  less  then  100  cubic  feet  per 
minute  per  man  should  be  introduced ;  but  this  is  far 
more  than  that  which  is  usually  provided.     It  must 
be  increased  or  may  be  lessened  according  to  the 
quantity  required  for  fires  and  lighting,  or  for  the  use 
of  animals  employed  within  the  area  provided  for.   As 
regards  animals,  perhaps  the  best  arrangement  will  be 
one  which  is  based  upon  the  weight  of  the  creature. 
It  should  be  at  least  a  cubic  foot  per  hour  for  every 
pound    in   weight;   some   writers    insist    upon   one 
and  a  half  cubic  feet.     The  smaller  the  animal  the 
greater  the  quantity  of  air  required.     A  horse  or  a  cow 
requires  from  10,000  to  18,000  cubic  feet  per  hour. 

c  c 
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It  is  also  necessary  to  make  arrangements  to  get  rid 
of  the  products  of  combustion,  especially  when  gas  is 
used  for  lighting  purposes.  A  cubic  foot  of  gas  pro- 
duces two  cubic  feet  of  CO^  A  common  burner, 
producing  a  flame  equal  to  that  in  any  ordinary  street 
lamp,  consumes  five  feet  of  gas  per  hour.  Suppose 
the  burner  to  be  alight  four  or  five  hours  on  an  average 
per  evening,  there  are  at  least  forty  cubic  feet  of  COj 
to  be  removed,  and  for  each  cubic  foot  of  gas  consumed 
about  1800  cubic  feet  of  air  must  be  introduced.  A 
common  fish-tail  or  bat's-wing  burner  requires  that 
from  60  to  70,000  cubic  feet  of  fresh  air  be  introduced 
to  keep  down  the  CO,  to  a  normal  standard.  It  is 
not  necessary  to  provide  anything  like  the  same  amount 
of  fresh  air  when  ordinary  candles  are  used ;  neither 
is  the  presence  of  COj  which  has  been  produced  by 
lighting  arrangements  so  dangerous  as  that  which  is 
caused  by  living  creatures,  for  the  organic  matter 
detected  by  the  nose  is  not  produced.  The  apart- 
ments which  are  occupied  by  sick  persons  require 
double  the  quantity  of  fresh  air  to  that  which  is 
required  for  those  in  health. 

Cubic  Space, — I  have  said  that  the  principle  of 
ventilation  is  of  greater  importance  than  the  simple 
question  of  cubic  space,  but  certain  arrangements  are 
based  upon  this  question,  and  it  is  right  to  mention 
the  requirements  of  authorities  upon  this  point.  It 
may  be  argued  that  the  larger  the  air  space,  the  less 
the  necessity  for  frequent  removal,  and  if  the  rush  of 
air  is  diminished,  so  also  are  the  chances  of  draught 
A  small  room  occupied  by  a  certain  number  of  persons 
will  require  to  have  its  air  changed  five  times  as  fre- 
quently as  a  room  which  is  five  times  larger,  but 
only  occupied  by  the  same  number  of  people.  Not- 
withstanding this,  authorities  insist  upon  a  certain 
amount  of  floor  space,  or  of  cubic  contents,  which, 
however,  is  far  below  the  absolute  requirements  for 
health,  as  will  be  at  once  seen  if  we  compare  the 
measurements  required  by  law  with  what  is  stated 
above : — 

In  barracks  a  man  is  allowed        600  cubic  feet. 

In  wooden  huts  (in  the  army)        400    „      „ 

In  hospital  wards 1,200    „      „ 

In  fever  wards         3»ooo    „      „ 

In  common  lodging-houses  from  240  to  ...        300    „      „ 

In  workhouse  dormitories 300 

In  school-board  schools  (9  sq.  ft.  floor  space) 

80  to  1 10 
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But  all  questions  as  to  floor  space  occupied  by 
children  at  school,  or  cubic  space  in  dormitories,  are 
altogether  secondary  to  the  principle  of  ventilation.  If 
we  ventilate  a  room  well,  it  will  accommodate  double 
the  number  of  persons,  whilst  a  badly-ventilated  apart- 
ment will  smell  and  be  unwholesome  if  only  half  the 
number  allowed  by  authority  are  present  in  it.  Cubic 
space  cannot  and  must  not  be  allowed  to  take  the 
place  of  a  frequent  change  of  air. 

The  cubic  space  required  for  animals  is  capable  of 
perfect  regulation,  because  the  animals  do  not  exert  their 
own  will,  or  shut  up  the  ventilators  as  human  beings 
do.  Horses  and  cattle  should  have  a  floor  space  of 
from  80  to  120  square  feet,  and  a  cubic  space  of  1,000 
to  1,800  feet.  The  usual  allowance  in  cow-sheds  is 
seldom  more  than  800,  and  many  of  the  metropolitan 
sheds  have  less  than  600  cubic  feet  per  animal.  In 
the  army  each  horse  has,  according  to  the  army  regu- 
lations, 100  square  feet  of  floor  space,  and  1,605  ^^^^ 
of  cubic  space.  In  the  Horse  Infirmary  the  allowance 
is  137  feet  floor  space,  and  1,900  cubic  space. 


Artificial  Ventilation  is  brought  about  by  two  dif- 
ferent ways.  The  *  vis  a  tergo '  and  the  *  vis  a  Ironte.* 
Air  is  either  driven  in,  which  is  called  the  method 
o(  propulsion^  or  it  is  drawn  out,  which  is  styled  the 
method  of  extraction. 

Ventilation  by  propulsion  is  carried  out  by  means 
of  fans  or  bellows,  or  the  punkah.     It  is  a  certain 
method,  the  current  can  be  forced  into  any  place,  and 
the  air  can  be  washed  in  its  course.     The  greatest 
objection  to  its  use  is  its  cost,  and  the  certainty, 
sooner  or  later,  of  the  machine  breaking  down,  usually 
when  most  wanted.     Ventilation  by  extraction  is  also 
effected  by  a  fan  or  screw,  which  draws  out  the  air 
just  as  a  pump  lifts  up  water,  or  it  is  acted  upon  by  a 
steam  jet,  by  which  it  is  forced  into  movement  in  an 
upward  direction,  or  it  is  forced  into  a  current  by 
heat.     Of  these  plans  the  last  is  the  most  common. 
The  chimney  shaft  effects  a   change  of  air  by  the 
current  which  it  promotes  even  when  the  fire  is  not 
burning.     If  the  fire  is  burning  it  will  be  in  propor- 
tion to  the  size  of  the  fire  and  the  diameter  of  the 
chimney.    The  current  is  usually  from  3  to  6  feet 
per  second.     If  there  is  a  large  fire  it  will  be  doubled, 
and  in  a  furnace  fire  it  is  greater  still.    Those  places 
which  were  provided  as  outlets  for  air,  under  these 
circumstances  become  inlets  if  the  arrangements  for 
the  admission  ot  air  do  not  allow  of  a  sufficient 
supply  through  the  ordinary  inlets.      If  there  are 
not  sufficient  inlets  provided  in  the  ordinary  sitting- 
room,    air  is  brought  down  from    the    top   of  the 
chimney,  and  the  fire-place  puffs   out  smoke  into 
the  room.     This  is  the  cause  which  produces  smoky 
chimneys   in   a  great  number   of  instances.    Such 
may  be  at  once  cured  by  providing  a  proper  supply 
of  air.      The    main    use    of  a    chimney  for  venti- 
lating an  apartment  is  the  constant  upward  current 
which  the  fire  produces.     The  fire  not  only  con- 
sumes the  oxygen,  but  the  chimney  acts  as  an  ex- 
hauster for  the  room,  by  taking  up  a  quantity  of  air 
which  has  not  been  burnt.    The  change  from  the 
large  open  chimneys  to  those  now   in   fashion,   in 
which  only  air  which  has  been  consumed  by  the  fire 
is  used,  has  led  to  a  large  diminution  in  the  ventila- 
ting power  of  chimneys,  and  diminished  the  healthi- 
ness of  the  living  rooms  of  the  wealthy.    It  is  an 
instance  of  the  way  in  "which  so-called  civilization 
and  the  study  of  the  beautiful  is  cultivated  at  the  ex- 
pense of  health.     The  principle  of  extraction  is  also 
used  when  gas  jets  are  burned  in  shafts  which  are 
provided  as  outlets,  and  when  it  is  necessary  to  estab- 
lish a  current  upwards,  a  combination  of  gas  jets  with 
shafts,  so  arranged,  that  the  heated  air  passes  out  into 
the  open  without  entering  the  apartment,  but  which  is 
so  managed  that  the  used-up  air  heats  the  cylinder 
conveying  it    It  is  a  good  and  cheap  arrangement,  the 
heat  from  the  cylinder  being  conveyed  into  the  room 
to  be  warmed.     By  this  means  heating  and  ventilation 
are  made  subservient  to  one  another.     Gas  may  be 
used  for  this   purpose  with  great  advantage.    Hot- 
water  pipes  are  sometimes  used  for  a  similar  purpose. 
The  objections  to  hot-air  shafts  are  the  inequality  of 
the  draught,  and  the  alterations  which  take  place  from 
the  changes  of  temperature  outside,   caused  by  in- 
crease or  decrease  in  the  number  of  people,  or  the 
simple  alteration  consequent  upon  rises  and  falls  oi 
the  barometer  and  thermometer. 

Measurement  of  Cubic  Space.~-Lex\g\h,  breadth,  and 
height  being  obtained,  these  are  multiplied  into  each 
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other ;  it  is  a  simple  plan,  and  the  quotient  is  the 
answer  to  the  question ;  but  allowances  must  be  made 
for  recesses,  for  furniture,  and  for  occupants.  It  is 
always  best  to  measure  by  feet  and  decimals  of  a  foot. 
If  inches  are  given,  they  may  be  turned  into  square 
feet  by  multiplying  by  '007.  Rules  for  measurement 
of  triangles,  circles,  and  segments  of  a  circle  will  be 
found  in  the  ordinary  works  on  measurement  In 
measuring  a  room  with  a  sloping  roof,  such  as  a  cow- 
shed or  marquee,  it  is  best  to  take  the  length,  breadth, 
and  height,  to  the  slope,  first  calculate  that  portion, 
then,  bearing  in  mind  that  the  area  of  a  triangle  equals 
its  base  multiplied  by  half  its  height,  an  approximate 
estimate  may  be  easily  obtained,  and  when  this  is 
arrived  at,  the  quantity  of  fresh  air  which  must  be 
adniitted  may  be  calculated. 

Following  the  syllabus  laid  down  by  the  authorities 
at  South  Kensington,  we  find  the  subject  of  closets, 
of  sinks  and  baths,  to  be  connected  with  the  removal 
of  waste  and  impurities',  and  we  take  them  in  order 
accordingly. 

Closets. — These  include  water-closets,  earth  closets, 
middens,  privies,  cesspools,  or  any  other  contrivance 
for  the  disposal  of  human  excreta. 

Water-Closets  are  alone  suitable  for  large  towns, 
unless  there  is  an  absolute  scarcity  of  water,  a  com 
modity  which  no  town  is  justified  in  allowing  to  be 
scarce.  The  w.c.  should  never  be  placed  in  or  near 
the  centre  of  a  building,  but  always  on  an  outside 
wall,  and,  if  possible,  in  an  annexe  so  that  the  con- 
nection with  the  sewer  may  be  altogether  outside  the 
main  wall  of  the  building.  No  w.c  should  be  allowed 
to  remain  without  through  ventilation,  that  is,  two 
communications  with  the  outer  air,  when  the  door  is 
shut  which  leads  from  the  house  into  the  closet. 
There  should  be  a  kind  of  ante  chamber  between  the 
house  and  the  closet,  which  should  have  a  window ; 
there  should  also  be  a  window  in  the  closet  itself; 
these  windows  should  not  be  on  the  same  level. 
There  should  always  be  a  cistern  for  the  supply  of  the 
closet,  and  from  which  water  should  never  be  used 
for  dietetic  purposes.  The  overflow  pipe  from  the 
cistern  should  not  discharge  into  the  w.c  itself,  but 
be  so  arranged  as  to  act  as  a  tell-tale  if  the  cistern, 
which  is  now  usually  called  a  waste-water  preventive 
cistern,  gets  out  of  order. 

{To  be  continued) 


(  What  to  teach^  and  how  to  teach  it,) 

BY  RICHARD  BALCHIN. 

Adopting  a  plan  similar  to  the  one  sketched  for  the 
lower  standards,  I  propose  giving  the  teacher's  notes 
of  lessons  in  this  subject  of  *  Elementary  Science '  for 
Standard  V.  The  complete  syllabus  of  the  year's 
work  appeared  in  last  month's  issue  of  this  magjazine. 
I  repeat  that  these  lessons  fully  embrace  the  work  in 
the  first  stage  of  the  specific  subject,  chemistry,  for 
which  the  *  Science  Reader '  for  Standard  V.  (Hughes') 
forms  a  good  text-book.  Perhaps  I  ought  to  state 
that  these  exceedingly  simple  notes  are  intended  only 
as  suggesting  the  plan  of  lessons,  which,  after  an  ex- 
perience of  a  quarter  or  a  century,  I  have  found  the 


most  effective  in  presenting  the  various  facts  to  the 
minds  of  boys  in  the  most  practical,  and,  at  the  same 
time,  most  educative  manner. 

Lesson  I. 
Matter  and  Elementary  Bodies. 

Distinguish  between  'matter'  and  *  non-matter ' — 
between  material  things  and  immaterial  things.  Chalk, 
wood,  ink — material  things— can  be  weighed,  measured, 
handled.  Sound,  light,  electricity — immaterial  things 
— cannot  be  weighed,  handled,  etc.  Can  have  a  pound 
of  chalk,  or  a  pint  of  ink ;  cannot  have  a  pint  of  light, 
or  a  poundP  of  sound.  There  are  different  kinds  of 
matter.  The  matter  of  coal  not  the  same  as  that  of 
milk.  Some  substances  made  up  of  more  than  one 
kind  of  matter.  Burn  chalk,  and  we  get  lime — i.e.^ 
the  heat  has  expelled  something  from  the  chalk  and 
left  lime.  Therefore,  chalk  consists  of  at  least  two 
kinds  of  matter.  At  the  gasworks,  coal  is  heated,  a  gas 
is  obtained  and  coke  is  left.  Therefore  coal  consists 
of  at  least  two  kinds  of  matter.  Bum  a  candle  in  an 
inverted  glass  vessel  over  water ;  the  candle  soon  goes 
out,  and  some  of  the  enclosed  air  has  disappeared ; 
what  remains  is  different  from  ordinary  air.  There- 
fore air  consists  of  at  least  two  different  kinds  of 
matter.  But  whatever  we  may  do  to  gold,  iron,  lime, 
sulphur,  etc.,  we  cannot  find  anything  else  but  gold, 
iron,  etc.  These  consist  of  but  one  kind  of  matter, 
and  are  called  elements.  There  are  about  sixty-six 
known  elements.  Written  language  consists  of  written 
sentences ;  sentences  of  words ;  words  of  letters.  And 
here  we  stop.  Letters  are  the  elements  of  a  written 
language. 

Lesson  II. — Comfounds. 

Letters  are  the  elements  of  a  written  language. 
Letters  put  together  in  a  certain  manner  form  words. 
So  elementary  substances  when  united  in  a  certain 
manner  form  compounds.  Oxygen  is  an  element ;  so 
is  carbon.  Burn  a  piece  of  carbon  (charcoal)  in  a  jar 
of  oxygen  gas~/>.,  combine  the  carbon  and  oxygen, 
and  we  get  carbon  dioxide,  CO9,  a  compound.  Heat 
some  red  oxide  of  mercury  in  a  test-tube.  The  inside 
of  the  tube  is  lined  with  the  metal  mercury  and  oxygen 
comes  off.  Therefore  the  red  oxide  pf  mercury  is  a 
compound  consisting  of  the  elements  oxygen  and 
mercury.  Solids  unite  to  form  gases:  mbc  a  small 
quantity  of  powdered  charcoal,  of  powdered  sulphur, 
and  of  saltpetre  (nitrate  of  potash) ;  set  fire  to  this 
mixture  of  solids ;  they  combine  and  form  gases. 
Place  a  few  fragments  of  phosphorus  (dried)  upon  a 
plate  ;  throw  upon  them  a  small  quantity  of  iodine ; 
the  two  elements  combine  and  form  a  red  solid  called 
iodide  of  phosphorus.  Gases  unite  and  form  solids  : 
moisten  the  inside  of  one  tumbler  with  strong  solution 
of  ammonia :  place  a  card  over  it ;  moisten  the  inside 
of  another  tumbler  with  hydrochloric  acid,  and  invert 
it  upon  the  card  on  the  first  tumbler.  Both  glasses  are 
now  filled  respectively  with  the  gases  of  ammonia  and 
hydrochloric  acid.  Gently  draw  the  card  from  between 
the  glasses :  the  gases  unite  and  form  dense  white 
fumes,  which  is  solid  chloride  of  ammonia. 

Lesson  III.— Composition  of  Chalk. 

Show  picture  of  chalk  pit  and  limekilns.  Chalk  is 
burnt;  lime  is  left.  Carbon  dioxide  is  expelled. 
Therefore  chalk  consists  of  lime  +  CO^    The  lime 
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that  is  left  contains  oxygen.  Pure  lime  we  call  calcium. 
Lime,  therefore,  is  an  oxide  of  calcium,  CaO.  On 
some  pieces  of  chalk  in  a  beaker,  pour  some  hydro- 
chloric acid.  Dip  a  lighted  taper  in  the  vapour  rising 
in  the  glass;  taper  goes  out  in  the  carbon  dioxide 
driven  from  the  chalk.  Hydrochloric  acid  unites  with 
the  remaining  lime  to  form  chloride  of  lime.  Do  the 
same  with  fragments  of  white  marble ;  hence  lead  to 
the  general  composition  of  all  limestones — ^.^.,  Port- 
land and  Bath  stones,  mountain  limestone.  Also  shells 
of  moUusca,  coral  reefs,  etc.  Repeat  the  burning  of 
carboa  in  oxygen  and  recapitulate  the  explanation  of 
CO,.  Chalk  is  therefore  a  compound  formed  of  one 
part  of  calcium,  one  part  of  carbon,  and  three  parts  of 
oxygen.    We  write  it,  CaOCOj ;  or,  CaCO,. 

As  to  the  lime,  it  may  be  explained  that  CaO  is 
oxide  of  lime  or  quicklime.  If  water,  H^O,  be  poured 
upon  it,  the  quicklime  becomes  slaked  lime,  which  is 
hydrate  of  lime,  Ca(OH)y  If  chlorine  be  passed  over 
slaked  lime,  we  get  chloride  of  lime,  or  bleaching 
powder.  If  the  boys  are  above  the  average  in  mentsd 
capacity,  the  experiment  with  chalk  and  hydrochloric 
acid  may  be  explained  from  this  point  of  view,  the  acid 
being  HCl+H^O. 

Lesson  IV. — Red  Oxide  of  Mercury. 

Why  say  red  oxide  of  mercury  ?  We  do  not  say 
white  oxide  of  lime,  or  red  oxide  of  iron.  Because 
there  is  another  oxide  of  mercury,  the  black  oxide.  ' 
Heat  a  small  quantity  of  mercury  in  a  test-tube  over 
a  spirit  lamp,  and  direct  a  stream  of  oxygen  upon  the 
boiling  metal.  At  first  red  scales  appear;  this  is 
the  red  oxide,  HgO.  Instance  of  combination  of 
elements  to  form  compound.  Heat  some  red  oxide 
in  a  test-tube  over  a  spirit  lamp;  the  compound 
splits  up ;  oxygen  comes  off  as  a  gas ;  the  metallic 
mercury  comes  off  as  the  metallic  vapour,  which  con- 
denses upon  the  inner  sides  of  the  test-tube,  and 
forms  countless  globules  of  the  liquid  metal,  or,  as  the 
boys  will  probably  remark,  'msdces  the  tube  like  a 
looking-glass.'  Instance  of  '  decomposition,'  as  it  is 
termed  in  the  Code  Syllabus. 

If  there  is  time,  another  common  compound  of  mer- 
cury may  be  noticed,  viz.,  sulphide  of  mercury,  HgS, 
^vermilion,  or  cinnabar ;  this  latter  being  an  ore  of 
mercury,  a  red-looking  stone.)  It  should  also  be  ex- 
plained that  mercury  remains  liquid  until  a  cold  is 
reached  72**  ( -40')  below  the  freezing-point  (32')  of 
water,  when  the  mercury  becomes  solid. 

Lesson  V. — Mixtures  and  Compounds. 

Mix  some  very  fine  iron  or  steel  filings  with 
powdered  sulphur,  47  parts  of  iron  to  53  of  sulphur. 
Place  some  of  this  mixture  in  saucer  No.  i. 
Bum  the  rest  in  an  iron  saucer  over  the  Bunsen 
burner.  Take  a  piece  of  the  solid  dark-look- 
ing substance  from  the  iron  saucer,  and  powder 
it ;  place  this  in  saucer  No.  2.  Pass  a  magnet 
over  the  powder  in  No.  i ;  the  grains  of  iron  leave 
the  sulphur,  and  attach  themselves  to  the  magnet, 
leaving  the  sulphur,  which  may  be  ignited  by  a  hot 
iron  wire.  This  shows  that  neither  the  iron  nor  the 
sulphur  have  changed  or  lost  their  respective 
properties  by  being  brought  together  in  this  way. 
Pass  the  magnet  over  the  powder  in  No.  2  ;  no  iron 
is  abstracted,  neither  will  the  powder  ignite,  showing 


that  when  combined  in  this  way,  the  iron  and  the 
sulphur  have  both  lost  their  respective  properties,  and 
we  have  a  substance  which  is  neither  iron  nc^  sulphur; 
it  is  the  sulphide  of  iron.  Mix  some  powdered  char- 
coal (carbon),  sulphur,  and  saltpetre  (nitrate  of  potash). 
Place  a  pinch  of  the  mixture  under  a  microscope ;  the 
grains  of  the  several  substances  are  easily  distinguish- 
able. No  change  has  occurred  Set  a  light  to  the 
powder,  and  the  whole,  or  nearly  the  whole,  combines 
to  form  various  gaseous  compounds. 

Decompose  the  compound  water  by  means  of  the 
metal  sodium,  and  separate  the  oxygen  from  the  mix- 
ture air  by  means  of  phosphorus,  as  described  in 
the  *  Reader.'  After  these  experiments,  the  boys  wiU 
supply  definitions  of '  a  mixture,'  and  '  a  compound.' 

Lesson  VI.— Compounds. 

Make  solutions  in  water  of  the  following  substances, 
which  very  readily  dissolve : — Nitrate  of  lead  (No.  i) ; 
iodide  of  potassium  (2);  chloride  of  mercury— cor- 
rosive sublimate  (3) ;  sulphate  of  iron  (4) ;  sulphide 
of  ammonium  (5)— this  solution  had  better  be  pur- 
chased ;  sulphate  of  zinc  (6) ;  infusion  of  galls  (7.) 
All  the  above  should  be  quite  dear.  They  shoold 
be  kept  in  stoppered  glass  bottles,  labelled  and  num- 
bered. Have  a  number  of  test-tubes  on  a  stand,  and 
proceed  to  form  the  following  compounds : — 

Mix  No.  I  with  some  of  No.  2.  Result :— the  for- 
mation of  iodide  of  lead,  of  a  brilliant  yellow  colour. 

No.  3  and  No.  2.  Result ; — iodide  of  mercury,  of 
a  brilliant  scarlet  colour. 

No.  4  and  No.  5.  Result : — sulphide  of  iron,  per- 
fectly black. 

No.  6  and  No.  5.  Result : — sulphide  of  zinc,  per- 
fectly white. 

No.  4  and  No.  7.  Result : — tannate  of  iron  (ink), 
black. 

The  above  resulting  compounds  being  insoluble  in 
water,  are  precipitated.  The  precipitate  should  be 
obtained  by  the  two  methods  of  (i)  evaporation;  (2) 
filtration. 

{To  he  continued.) 
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Chapter  XI.— CIRCULATION  OF  THE  BLOOD 

— {continued). 

The  Circulatory  Organs, — ^The  yi<»rf  forms  thecentral 
organ  of  the  circulation,  from  which  blood  is  constantly 
being  propelled  to  every  part  of  the  body,  and  to  which 
it  is  returned.  It  is  a  hollow,  egg-shaped  organ,  lying  in 
the  thorax  in  an  oblique  position,  with  the  apex  down- 
wards and  to  the  left,  and  the  base  upwards.  On  each 
side  it  is  almost  covered  by  the  lungs,  a  small  central 
uncovered  portion  being  left  behind  the  sternum. 

The  apex  of  the  heart  can  be  felt  beating  between 
the  fifth  and  sixth  ribs,  about  two  inches  below  and 
an  inch  nearer  the  sternum  than  the  left  nipple.  The 
base  of  the  heart  lies  under  the  sternum  on  a  level  with 
the  third  costal  cartilages.    This  part  of  the  heart  is 


Nov^  1884.] 


THB  PRACTICAL   TEACHER. 


397 


ompanidvelf  fixed,  owing  to  its  connecdon  with  the 
great  vessels  which  run  into  and  from  it. 

The  heart,  as  well  as  the  commencement  of  the 
gnat  vessels,  is  enclosed  in  a  conical  bag,  called  the 
fericardium.  This  consists  of  two  layers,  an  external 
fibrous  layer,  which  is  very  strong,  and  an  internal 
serous  layer,  which  is  connected  with  the  outer  surface 
of  the  heart,  and  then  reflected  over  the  inner  surface 
of  the  fibrous  layer ;  thus  forming  a  closed  or  serous 
aviiy,  the  inner  surface  of  which  is  beautifully  smooth, 
and  secretes  a  small  amount  of  thin  fluid  which  facili- 
tates the  movements  of  the  heart. 

In  the  adult,  the  heart  is  5  inches  long,  and  3  j  inches 
wide  at  its  base.  Its  weight  in  men  varies  from  10  to 
12  ounces,  in  women  from  8  to  10  ounces ;  its  rela- 
tire  proportion  to  the  weight  of  the  whole  body  being 
as  I  to  1159  in  males,  and  1  to  149  in  females. 

The  heart  is  divided  longitudinally  by  a  muscular 
partition  into  two  lateral  halves,  and  a  transverse  divi- 
sion divides  each  lateral  half  into  an  upper  and  lower 
<avity,  auricle  and  ventricle  respectively.  The  right 
is  the  venous  side  of  the  heart,  receiving  into  its  auncle 
the  blood  from  the  veins  of  the  whole  body  except  the 
lungs ;  while  the  left  side  of  the  heart  receives  into  its 
auricle  the  arterial  blood  from  the  lungs. 

External  grooves  indicate  the  division  of  the  heart 
into  four  cavities.  A  deep  transverse  groove,  known 
as  the  auriculiT-ventricular  groove,  indicates  the  sepa- 
ration between  auricle;  and  ventricles. 

Two  inter- ventricular  grooves  run  obliquely  down 
the  front  and  back  of  the  ventricles  respectively,  sepa- 
rating the  two  ventricles.  The  point  of  junction  of 
the  large  veins  with  the  two  auricles  is  not  marked  by 
the  presence  of  any  valves,  but  for  about  half  an  inch 
from  the  heart  these  veins  acquire  transverse  muscular 
fibres  like  those  of  the  heart. 

Between  the  right  auricle  and  ventricle  is  a  valve, 
called  the  tricuspid  valve,  owing  to  its  presenting  three 
cusps  or  pointed  portions ;  while  at  the  corresponding 
point  on  the  lefl  side  of  the  heart,  the  valve  is  called 
the  bicuspid  or  mitral,  as  it  has  only  two  chief  projecting 
portions,  though  there  are  intervening  smaller  ones. 
Each  portion  of  these  valves  is  of  triangular  form,  the 
base  being  flrmly  attached  to  a  ring-like  membrane, 
which  encircles  the  auriculo- ventricular  orifice,  and 
sen-es  for  the  common  attachment  of  the  valves  and 
of  the  separate  muscular  fibres  of  the  auricles  and  ven- 
tricles. The  different  valves  are  joined  at  their  bases, 
while  their  apices  and  sides  lie  free  in  the  ventricular 
cavity,  except  at  the  moment  the  ventricle  contracts, 
when  they  come  closely  in  contact.  This  contact  during 
the  heart'scontraction, which  prevents  any  refluxof  blood, 
is  further  ensured  by  the  attachment  of  slender  tendi- 
nous fibres  to  the  free  borders  and  under  surface  of  the 
valves.  These  tendinous  fibres  are  known  as  chorda 
iendinia,  and  they  are  fixed  below  to  the  inner  walls  of 
the  ventricles,  the  muscu'ar  tibres  of  which  project  at 
intervals  in  the  form  of  small  bundles  or  columns, 
called  columnce  carnea  Now  the  caiumna  carnete  are 
of  three  kinds ;  some  are  fixed  throughout  their  length 
to  the  ventricular  wall  others  are  fixed  only  at  their 
two  ends,  while  a  third  kind  (called  musculi paptllares) 
are  fixed  at  one  end  into  the  ventricular  wall,  the  other 
end  projecting  into  the  cavity,  and  having  attached  to 
It  chorda  Undimiz. 

If  these  parts  be  examined  in  a  sheep's  heart,  the 
attachment  of  the  chordae  tendinese  to  the  musculi 
papillaies  below,  and  to  the  under  surface  and  edges 


of  the  auriculo-ventricular  valves  above  can  be  easily 
obsen^  and  it  will  be  evident  that  the  effect  of  con- 
traction of  the  ventricles  and  of  the  musculi  papillares 
which  form  a  part  of  them,  is  to  draw  on  the  chordae 
tendinese,  and  cause  them  to  keep  the  valves  in  close 
juxtaposition,  and  prevent  any  floating  back  of  the 
valves  into  the  auricular  cavities. 
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The  ventricles  communicate,  on  the  one  hand,  with 
the  auricles,  from  which  they  are  separated  by  the 
auriculo-ventricular  valves ;  and  on  the  other  hand,  with 
the  two  large  arteries  (the  pulmonary  artery  and  aorta), 
which  carry  blood  from  the  heart.  The  junction  of 
each  of  these  with  the  ventricle  is  guarded  by  three 
valves,  called  semilunar  valves^  the  only  difference 
between  those  on  the  left  side  of  the  heart  (aortic) 
and  those  on  the  right  side  (pulmonic),  being  that 
the  former  are  thicker  and  stronger.  Each  of  these 
valves  is  formed,  like  the  auriculo-ventricular  valves,  of 
fibrous  tissue,  covered  with  the  delicate  lining  mem- 
brane of  the  heart  or  endocardium.  As  the  name  in 
dicates,  each  valve  is  semi-circular  in  shape,  being  at- 
tached to  a  fibrous  ring  at  the  point  of  junction  of  the 
heart  and  artery,  and  projecting  inwards.  There  are 
no  chorda:  tendinese,  as  in  the  auriculo-ventricular 
valves ;  but  each  valve  is  strengthened  by  a  minute 
fibrous  nodule  at  the  centre  of  its  free  edge,  where 
the  three  valves  come  into  contact  and  become 
pouched  out  when  the  blood  makes  a  futile  attempt  to 
return  from  artery  to  ventricle. 

The  main  substance  of  the  heart  consists  of  striped 
muscular  fibres,  the  peculiarities  of  which  have  been 
already  described.  The  muscular  fibres  of  the 
auricles  are  quite  distinct  from  those  of  the  ven- 
tricles, and  we  shall  find  that  the  two  auricles  always 
contract  together,  driving  out  their  contents,  while  the 
ventricles  do  likewise,  immediately  after  the  auricles 
have  finished  their  work. 

The  heart  requires  nutrition,  hke  every  other  organ 
of  the  body,  and  has  therefore  a  special  vascular  sup- 
ply of  its  own.  Its  nervous  supply  is  derived  from  the 
sympatheUc  system  and  the  vagus  nerve. 

The  Arteries. — From  the  left  side  of  the  heart,  a 
large  arched  vessel,  called  the  aorta,  carries  tiie 
blood  to  every  part  of  the  body.  From  this  main 
trunk  branches  are  given  off,  which  again  divide  and 
subdivide,  each  branch  diminishing  in  size,  unril  the 
minute  capacity  of  capillaries  is  arrived  at  The  total 
area  of  all  the  branches  of  an  artery  is  greater  than 
that  of  the  original  artery.  Similarly  the  area  of  a 
trunk  vein  is  much  less  than  that  of  the  smaller  veins 
from  which  it  is  formed.    The  capacity  of  the  minute 
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arteries,  and  veins,  and  capillaries,  is  thus  much 
greater  than  of  the  other  parts  of  the  vascular  system, 
and  we  might  represent  the  arterial  and  venous  sys- 
tems as  two  cones,  the  bases  of  which  join  at  the 
capillaries.  We  know  that  when  a  stream  widens  the 
current  of  the  water  becomes  slower;  and  this  is  true 
likewise  of  the  vascular  system. 

The  various  arteries  in  their  course  anastomose, 
branches  joining  together.  This  is  of  great  importance 
when  any  artery  becomes  obstructed  by  disease,  or 
severed  by  accident  The  collateral  branches  usually 
suffice  to  carry  sufficient  blood  to  the  i)art,  and  avert 
dangerous  consequences. 

Arteries  are  usually  situated  in  protected  parts. 
Thus  at  the  elbow  and  knee,  they  are  on  the  flexor 
side,  and  deeply  situated.  When  they  are  liable  to 
injury  from  stretching,  arteries  will  be  found  to  be 
tortuous,  thus  allowing  for  tension. 

Each  artery  consists  of  three  coats,  an  internal  or 
epithelial,  a  middle  or  muscular,  and  an  external  or 
fibrous  coat.  When  an  artery  is  tied  by  a  ligature,  the 
two  inner  are  separated  from  the  external  coat,  and 
obstruct  the  flow  of  blood. 

The  inner  coat  consists  from  within  outwards  of  (i) 
a  layer  of  pavement  epithelium,  the  cells  of  which 
shew  distinct  nuclei.  This  epithelium  is  continued 
throughout  the  whole  of  the  vascular  system,  lining  the 
heart  and  blood-vessels,  and  giving  their  interior  a 
beautifully  smooth  and  shining  appearance.  (2)  A 
sub-epithelial  layer,  consisting  of  homogeneous  con- 
nective tissue,  in  the  midst  of  which  are  branched 
connective-tissue  corpuscles.  (3)  A  number  of  layers 
of  elastic  and  white  fibrous  tissue.  The  innermost 
of  these  consists  of  longitudinal  elastic  fibres,  in  which 
by  means  of  the  microscope  small  apertures  may  be 
^een,  whence  the  name  given  to  it  by  Henle  of  fene- 
siraUd  membrane. 

The  middle  coat  consists  of  unstriped  muscle  cells, 
arranged  circularly  to  the  course  of  the  vessel.  This 
coat  is  thicker  and  redder  in  proportion  in  the  smaller 
vessels,  in  the  larger  vessels  there  being  a  predomi- 
nance of  elastic  fibres. 

The  external  coat  consists  mainly  of  connective 
tissue,  with  a  variable  amount  of  longitudinally 
arranged  elastic  tissue,  in  all  but  the  smallest  arteries, 
in  which  elastic  tissue  is  absent. 

All  the  larger  arteries  are  supplied,  like  every  other 
part  of  the  body,  with  blood-vessels,  called  vasa 
vasorum.  They  supply  the  external  and  middle  coats 
with  blood,  the  internal  coat  probably  deriving  its 
nutrition  by  osmosis  from  the  interior  of  the  vessel. 
Arteries  are  likewise  supplied  with  nerves,  chiefly 
derived  from  the  sympathetic  system. 

The  Capillaries, — Harvey,  when  he  discovered  the 
circulation  of  the  blood,  had  not  the  advantage  of 
a  microscope.  He  was,  therefore,  unaware  of  the 
minute  capillary  circulation,  which,  except  in  the  case 
of  the  spleen,  the  placenta,  and  certain  cavernous 
structures  of  the  generative  organs,  forms  the  means  of 
communication  between  artery  and  vein.  The  tran- 
sition from  arteries  to  capillaries  is  very  gradual,  but 
the  capillaries  themselves  maintain  the  same  diameter 
throughout  their  course.  Each  capillary  consists  of  a 
single  layer  of  elongated,  flattened,  and  nucleated 
cells,  forming  a  delicate  continuous  membrane,  out- 
side which  there  is  usually  a  structureless,  or  deli- 
cately-fibrillated  membrane.  The  most  common 
diameter  of  a'  capillary  is  31^0^^^  ^^  ^^  \Ti<:\  though 


smaller  ones  are  found  in  the  brain  and  follicles  of 
the  intestines,  and  larger  ones  in  the  skin  and 
medulla  of  bone  and  elsewhere.  The  form  of  the 
capillary  network,  into  which  an  artery  divides,  may  be 
elongated  or  more  rounded,  while  the  distance  between 
the  individual  capillaries  may  be  less  than  the  width  of 
the  capillary,  as  in  the  lungs  and  choroid  coat  of 
the  eye ;  or  about  the  same  width  as  the  capillaries 
themselves,  as  in  the  human  liver ;  or  three  or  four 
times  the  width  of  the  capillaries,  as  in  the  human 
kidney. 


Fig.  44 — Instance  of  Elongated  Capillary  Network,  at  teen  in  a  Voluntary 

Mutcle. 

The  length  of  any  given  capillary  probably  never 
exceeds  ^^^h  part  of  an  inch.  The  closeness  of  the 
capillary  network,  and  consequently  the  vascularity  of 
any  portion  of  the  body,  are  in  close  relation  to  the 
activity  of  its  functions. 

The  Veins.— The,  general  structure  of  a  vein  is 
similar  to  that  of  an  artery,  consisting  of  three  coats 
having  a  similar  arrangement.  There  are  certain 
minor  differences,  however. 

(i)  The  internal  coat  is  less  brittle  than  that  of  an 
artery,  and  seldom  shows  a  fenestrated  membrane. 

(2)  The  middle  coat  is  thinner  than  that  of  an  artery, 
and  contains  a  larger  proportion  of  yellow  and  white 
fibrous  tissue. 

(3)  The  external  coat  is  similar  to  that  of  an  artery, 
but  thicker,  and  in  some  veins  contains  muscular 
fibres. 

The  general  consequence  of  these  differences  is 
that  veins  when  seen  after  death  are  flat  and  collapsed, 
while  arteries  retain  their  circular  shape. 

The  internal  coat  of  veins  presents  at  intervals 
semilunar  folds,  forming  zalveSy  the  free  edge  of  which 
is  turned  towards  the  heart.  Generally  the  valves  are 
placed  opposite  each  other.  When  the  blood  is  flow- 
ing towards  the  heart,  these  lie  in  close  apposition  to 
the  wall  of  the  vein,  but  on  any  attempt  at  reflux  they 
become  pouched  inwards,  as  seen  in  Fig.  45. 
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Fig.  45. — llluttratlng  action  of  Velvet  In  Vein  in  preventing  reflux  of  blood. 

Valves  are  commonly  absent  from  veins  of  less  than 
a  line  in  diameter,  and  in  those  which  are  not  subject 
to  the  pressure  exerted  by  muscular  contractions. 
The  superior  and  inferior  vena  cava,  the  veins  enter- 
ing and  leaving  the  liver,  the  renal  and  pulmonaiy 
veins,  may  be  mentioned  among  those  which  are 
destitute  of  valves. 

We  have  already  mentioned  the  prolongation  of 
striated  muscular  fibres  from  the  auricles  for  a  short 
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distance  into  the  vena  cava  and  pulmonary  veins. 
There  are  certain  other  veins  which  present 
peculiarities.  In  the  veins  of  the  gravid  uterus, 
muscular  tissue  is  largely  developed,  while  it  is  entirely 
absent  from  most  of  the  veins  of  the  brain  and  pia 
mater,  from  the  veins  of  the  retina,  and  of  the  cancel- 
lous tissue  of  bones,  and  a  few  other  parts. 

Veins  generally  accompany  arteries  in  their  course, 
the  currents  in  the  two  being  parallel,  but  in  opposite 
directions.  They  are  usually  larger  than  the  arteries 
they  accompany,  and  not  uncommonly  there  are  two 
veins  to  one  artery.  Thus  the  venous  system  is  much 
more  capacious  than  the  arterial  The  pulmonary 
veins  form  an  important  exception  to  this  rule.  Many 
veins  running  in  and  under  the  skin  are  not  accom- 
panied by  arteries,  and  in  certain  internal  organs  the 
course  of  the  two  does  not  correspond. 

{To  be  continued^ 
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BY   MRS.    MORTIMER, 

Lecturer  m  Kindtr-garttn  at  the  Homt  and  Colonial  Traimng 

College^  London, 

Section  If. — Phenomena  of  Nature, 
LESSON— NIGHT  AND   DAY. 

Supposing  the  lesson  to  be  given  in  the  morning,  the 
teacher  should  begin  thus.  When  do  you  go  home? 
What  do  you  do  ?  Have  our  dinner.  And  after  dinner 
what  do  you  do?  We  come  to  school  again.  What  do 
you  do  when  school  is  over  ?  We  go  home,  play  about  a 
little  after  tea,  and  then  go  to  bed.  What  part  of  the 
day  is  it  when  you  are  in  bed  ?  It  is  night-time.  Can 
you  tell  me  anything  about  the  night  ?  Well,  I  suppose 
)ou  cannot  tell  me  much  about  it  as  you  are  all  sleeping 
then.  I  dare  say,  however,  some  of  you  can  tell  me 
something  if  you  try.  One  little  boy  says  it  is  quite  dark 
and  very  quiet.  Another  one  says  if  we  look  out  of  doors 
we  shall  see  the  moon  and  the  stars.  Where  shall  we  see 
them  ?  In  the  sky.  That  is  quite  right ;  the  moon  and 
stars  are  in  the  sky.  When  can  we  see  them  ?  At  night. 
Perhaps  some  of  you  remember  that  we  had  a  long  talk 
about  them  a  little  while  ago.  When  does  the  night 
b^in  ?  When  it  begins  to  get  dark.  What  do  we  call  it 
then  ?  The  evening.  When  does  it  begin  to  get  dark  ? 
When  the  sun  goes  down.  What  do  you  say  the  sun 
does  when  it  goes  down  ?  We  say  the  sun  sets.  Then 
the  evening  begins  when  the  sun  sets.  All  of  you  say, 
*  The  evening  ^gins  at  sunset.'  When  does  the  night 
end  ?  When  it  begins  to  get  light  And  when  is  this  ? 
When  the  sun  rises.  Then  you  see  we  can  say  :  '  The 
night  begins  at  sunset  and  ends  at  sunrise.'  Is  the  night 
always  the  same  length  ?  I  am  afraid  that  is  too  hard 
for  you.  Perhaps  you  can  tell  me  if  the  sun  always 
shines  the  same  time  each  day  ?  When  does  it  shine  the 
longest  ?  In  the  summer.  And  when  does  it  shine  the 
shortest?  In  the  winter.  When  shall  we  have  the 
longest  days?  In  the  summer.  And  if  we  have  long 
days,  what  kind  of  nights  shall  we  have  ?  Short  ones, 
^es ;  then  all  of  you  say  :  '  In  the  summer  we  have  the 
longest  days  and  the  shortest  nights.'  Now,  I  daresay' 
you  notice  that  after  tea  you  can  no  longer  go  out  and 
play  like  you  did  in  the  summer-time.  Is  it  because  you 
have  your  tea  sooner?  Oh,  no,  ve  do  not  have  our  tea 
sooner.  AVdl,  Mary,  what  are  you  going  to  say  ?  Yes- 
terday the  teacher  had  to  light  the  gas  before  we  went 
home.  Well,  Uien,  what  shaU  we  say  ?  The  day  is  over 
sooner  now.    Yes,  and  that  means  Uiat  the  night  begins 


sooner.  In  the  summer  it  was  quite  light  when  you  had 
to  get  up,  but  now  what  are  you  obliged  to  do  ?  Mother 
has  to  g^ve  us  a  candle.  Yes,  and  that  shows  you  that 
the  day  does  not  begin  so  soon,  and  that  the  nights  are 
longer.  So  you  see  in  the  winter  the  nights  are  longer. 
All  of  you  say  :  '  In  the  winter  we  have  the  shonest 
days  and  the  longest  nights.' 

Now,  what  do  we  call  that  part  of  the  day  when  the 
night  ends  ?  The  morning.  What  does  the  sun  do  then  ? 
It  rises  Y'es,  and  it  keeps  on  rising  until  it  is  high  in  the 
sky.  What  part  of  the  day  is  it  then  ?  We  call  it  mid- 
day.   Yes  ;  and  sometimes  noon. 

What  do  you  mean  by  mid-day.  The  middle  of  the 
day.  Yes  ;  mhat  do  you  generally  have  then  ?  Our 
dinner.  And  what  do  you  call  the  part  of  the  day  after 
dinner?  We  say  it  is  afternoon.  Can  you  tell  me  one 
name  for  morning,  noon,  and  afternoon?  That  is  right. 
It  is  the  day.  What  do  your  mothers  and  fathers  do 
then  ?  They  work  all  the  daytime.  What  does  your 
mother  do  ?  Keeps  the  house  clean,  cooks  the  dinner,  etc. 
And  your  father  ?  He  goes  out  to  work.  How  does  he 
seem  when  he  comes  home  ?  Very  tired.  Yes ;  and  then 
you  ought  to  be  quiet  and  go  to  bed.  Do  your  mothers 
and  fathers  go  to  bed  directly  it  gets  dark?  Then  how  do 
they  see  ?  They  have  candles  or  lamps  or  the  gas.  Why 
do  they  not  go  to  bed  ?  Because  they  have  work  to  do. 
Yes  ;  and  also  because  they  do  not  want  as  much  sleep 
as  you  do.  Little  children  want  a  great  deal  of  sleep,  it 
helps  them  to  grow  strong.  Why  do  we  work  in  the 
day  and  not  in  the  night  ?  Because  we  can  see  better  in 
the  day.  And  what  else  ?  The  night  is  better  for  sleep- 
ing. You  said  the  middle  of  the  day  was  called  midday, 
what  do  we  call  the  middle  of  the  night?  Midnight, 
What  time  is  it  then  ?  Twelve  o'clock.  And  which  part 
of  the  night  do  we  call  the  evening  t    The  first  part. 

Section  III, — Scenes  of  Common  Life, 
LESSON— A  FARM. 

If  this  lesson  be  given  to  country  children  the  teacher 
will  have  no  difficulty  in  getting  them  to  describe  the 
farm.  In  giving  the  lesson  to  London  children,  the 
teacher  will  have  to  depend  upon  the  children  who  have 
visited  the  country,  and  a  good  pictj^re  of  the  farmyard 
will  be  of  great  service. 

Who  knows  what  I  mean  by  a  farm  ?  Who  has  been 
to  a  farm?  Jane  says  she  went  to  a  farmhouse  last 
summer,  so  we  will  ask  her  to  tell  us  what  she  saw,  and 
then  see  if  we  can  find  any  of  the  things  she  tells  us  about 
in  this  nice  picture. 

What  is  a  farmhouse?  It  is  the  house  where  the 
people  of  the  farm  live.  Do  you  mean  all  the  people  that 
work  on  the  farm  ?  No ;  the  master  of  the  farm  and  his 
family.  What  do  we  call  the  master  of  a  farm  ?  The 
farmer.  Where  do  we  say  the  farmhouses  are  ?  They 
are  in  the  country.  Yes ;  and  very  often  they  stand 
quite  by  themselves,  with  no  other  house  near.  You 
might  have  to  walk  for  many  hours  before  you  come  to 
another  house.  Now,  can  you  tell  me  what  the  farm  is  ? 
Yes,  the  farmer  has  a  great  deal  of  land  on  which  he 
grows  a  great  many  things.  Can  you  tell  .me  some  of 
the  things  the  farmer  grows  ?  Corn,  potatoes,  hay,  and 
fruit.  Yes ;  he  also  grows  beans,  clover,  turnips,  and 
many  other  things.  Then  he  has  a  number  of  sheds 
called  bams,  in  which  he  puts  all  these  things.  And 
other  places  for  the  animals  to  live  in.  Can  you  tell  me 
some  of  the  animals  the  farmer  keeps?  Pigs,  cows, 
sheep,  fowls,  and  horses.  These  live  also  in  the  fields. 
Do  you  know  what  grows  in  these  fields?  Grass. 
Well,  all  these  fields,  and  yards,  and  bams  are  called  the 
farm.  You  now  see  how  it  is  the  farmer  often  lives  a 
long  way  from  any  one  else.  Which  part  of  the  year  do 
you  like  to  go  to  a  farm  ?  In  the  summer-time.  Why  ? 
Because  everything  is  growing  nicely,  and  we  can  run  about 
the  fields,  and  go  into  the  yard  and  see  the  fowls  and 
ducks.    Does  the  farmer  see  to  all  these  places  and 
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animals  himself?  Oh  no,  he  has  several  men  and  women 
to  help  him.  When  you  were  at  the  fann  what  were 
these  men  doing?  They  were  cutting  down  the  long 
grass.  What  do  they  do  with  this  long  grass?  They 
toss  it  about  and  leave  it  in  the  field  to  dry.  What  do 
they  call  it  then  ?  They  call  it  hay.  Did  you  like  the 
haymaking  ?  Yes  ;  it  was  great  fun  to  roll  in  the  hay. 
You  were  playing ;  but  the  men  could  not  do  that,  they 
had  to  work.  You  could  leave  off  when  you  liked,  but 
they  were  obliged  to  keep  on  until  they  had  put  the  hay  up 
into  large  stacks,  called  hayricks.  If  you  had  gone  to  the 
farm  later  in  the  summer  you  would  have  seen  the  far- 
mer's men  cutting  the  corn.  Who  has  seen  a  cornfield  ? 
See,  here  is  one  after  the  com  has  been  cut  The  com 
is  now  in  bundles.  These  bundles  are  called  sheaves, 
and  are  very  often  tied  up  by  women.  The  com 
is  then  taken  to  the  farmyard  and  threshed.  Do  you 
know  what  this  does?  Yes;  it  knocks  the  grains  of 
com  out,  and  only  the  long  stalks  are  left.  What  do  we 
call  the  long  stalks  of  com  ?  Straw.  The  grain  is  sent 
to  the  miller,  and  what  does  he  do  with  it  ?  He  grinds 
it  into  flour.  Now  you  have  told  me  that  the  farmer 
makes  hay  and  cuts  the  com.  What  must  he  do  to  make 
the  com  come  ?  He  must  sow  the  seed  in  the  ground. 
What  does  he  do  to  the  ground  first  ?  He  has  to  dig  it 
up.  Yes ;  when  your  father  wants  some  flowers  in  the 
garden,  he  digs  the  ground,  and  then  he  sows  the  seed. 
Now  look  at  this  picture.  (The  teacher  points  to  a 
picture  of  a  plough.)  Do  you  see  these  iron  knives,  and 
the  long  handles,  and  the  horses  ?  Well,  this  is  called  a 
plough,  and  the  farmer  digs  his  fields  with  this.  It  would 
take  too  long  to  dig  the  large  fields  with  spades  like  we 
do  our  gardens.  When  the  ploughing  is  finished  the 
farmer  sows  the  com,  and  the  turnip-seeds,  and  other 
things  he  wants  to  grow.  While  these  things  are  growing 
(the  farmer  calls  them  his  crops),  the  farmer  has  other 
things  to  do.  He  has  to  look  after  the  sheep  and  other 
animals,  and  see  that  they  have  nice  food.  What  do 
they  eat  in  the  summer  ?  The  grass  in  the  fields.  Yes ; 
and  the  farmer  grows  tumips,  potatoes,  and  other  things 
for  them.  What  do  we  get  from  the  sheep?  Wool. 
Yes  ;  in  the  spring  the  farmer  takes  the  sheep  to  the  pond, 
and  there  the  men  wash  the  sheep,  and  then  cut  all  the 
thick,  long  wool  off.  Do  you  know  why  he  does  this  in 
the  spring  ?  I  will  tell  you.  The  sheep  do  not  want  all 
the  wool  in  the  waivi  weather,  and  so  the  farmer  cuts  it 
off  when  the  summer  is  coming,  and  sells  it  to  men  who 
make  cloth  and  flannel  of  it.  Then  the  cows  are  very 
useful,  and  the  fanner  must  see  to  them.  What  do  we 
get  from  the  cow  ?  Milk.  Yes ;  the  women  milk  the 
cows  every  morning  and  evening.  What  is  done  with 
the  milk  ?  Some  of  it  is  sold,  and  the  rest  is  made  into 
butter  and  cheese.  Yes,  some  day  I  will  tell  you  how 
the  milk  is  made  into  butter  and  cheese.  What  other 
animals  must  the  farmer  look  after  ?  The  pigs.  Yes ; 
these  he  fattens  and  sends  to  the  butcher.  What  does 
the  butcher  call  the  pig  when  it  is  killed?  Pork  and 
bacon.  The  farmer  also  sells  his  sheep  and  cows  to  the 
butcher.  What  do  we  call  the  flesh  of  sheep  ?  Mutton. 
And  that  of  the  cow?  fieef.  So  you  see  we  get  our 
meat  from  the  farmer.  Can  you  think  of  anything  else 
the  farmer  has  to  do  ?  Yes ;  he  must  look  after  the 
chickens  and  ducks.  Yes ;  and  some  farmers  keep  tur- 
keys and  pigeons.  What  do  we  get  from  the  fowls  and 
ducks  ?  Eggs.  Yes ;  and  the  farmer  sells  all  these  birds 
for  food.  The  part  of  the  farm  where  these  birds  are 
kept  is  called  the  poultry-yards. 

You  see,  then,  the  farmer  besides  looking  after  the 
fields  has  many  other  things  to  do.  He  generally  has 
one  particular  person  to  look  after  the  poultry-yard.  She 
goes  out  regularly  to  feed  the  poultry,  and  it  is  great  fun 
to  see  how  the  fowls  and  the  ducks  and  other  birds  all 
nm  to  her  when  she  comes.  Do  you  know  what  she 
gives  them  ?  Then  she  takes  away  the  eggs,  and  sees 
that  the  men  keep  the  place  dean. 

The  children  should  then  write  on  their  slates  the  names 
of  all  the  animals  on  the  farm,  the  different  things  grown 
on  the  farm,  and  the  different  kinds  of  work  carriea  on. 


Section  IV. — Common  Employments, 

LESSON— THE    GLAZIER. 

Apparatus.— Pl  small  window  frame,  a  diamond,  a  rule, 
hammer,  knives,  bmsh,  glass,  and  putty. 

Now,  children,  tell  me  some  of  the  things  that  a  car- 
penter makes  ?  Doors,  cupboards,  windows,  tables,  etc 
Which  part  of  the  windows  does  he  make  ?  The  wooden 
part.  What  do  we  call  that  ?  The  window-frame.  What 
else  has  to  be  done  to  finish  the  window  ?  Hie  glass  has 
to  be  put  in  the  frame.  Does  the  carpenter  do  this? 
What  do  we  call  the  man  who  puts  in  the  glass  ?  Yes,  that 
is  right,  he  is  called  the  '  glazier.'  Now  let  us  to-day  try 
and  find  out  what  the  glazier  has  to  do.  You  have  already 
told  me  that  he  puts  the  glass  in  the  frames.  What  must  he 
do  before  he  puts  it  in  ?  Well,  here  is  a  piece  of  glass  and 
a  window-frame.  Look  at  it  Could  the  glazier  put  it 
into  the  fi-ame?  Why  not?  Because  it  is  too  large. 
What  must  he  do  ?  He  must  cut  the  glass.  Could  you 
cut  it  ?  With  what  does  the  glazier  cut  glass?  No,  not 
with  a  knife.  See,  here  is  a  knife,  and  you  see  it  will  not 
cut  the  glass,  and  vet  it  is  very  sharp,  for  it  very  easily  cuts 
this  piece  of  wood.  He  uses  a  diamond.  See,  here  is 
one.  What  can  you  see  ?  A  long  handle  made  of  wood 
What  is  this  at  the  end  ?  It  looks  like  lead.  Yes,  it  is 
lead.  What  can  you  see  in  the  lead  ?  Something  that 
shines — a  piece  of  glass.  It  is  not  glass,  but  a  diamond. 
Have  you  ever  heard  of  diamonds  ?  Who  has  seen  one? 
\yhere  ?  In  a  locket.  Yes,  they  are  put  in  lockets  and 
rings  because  they  are  very  bright  and  pretty.  When 
next  you  see  them  you  must  notice  how  they  sparkle. 
Well,  this  is  only  a  very  small  one,  and  not  so  bright  as 
thosein  the  rings  and  lockets.  Now  look,  and  I  will  try  to 
cut  this  glass.  Have  you  seen  anything  like  this  ?  Yes, 
it  is  a  rule.  WeU,  you  place  the  mle  on  the  glass,  and 
then  placing  the  diamond  close  to  it,  you  press  the 
diamond  on  the  glass  and  draw  the  diamond  along. 
What  have  I  done  ?  Drawn  a  line  on  the  glass.  Try 
and  rub  the  line  off.  You  cannot  What  should  we  say 
then  ?  We  have  scratched  a  line  on  the  glass.  Yes,  the 
diamond  has  not  cut  right  through  the  glass.  You  now 
take  hold  of  the  glass  and  it  bredcs  very  readily  along  the 
crack.  When  the  glass  has  been  cut  Uie  proper  size  what 
next  must  we  do  ?  We  must  put  it  in  the  frame.  But 
see,  there  is  some  of  the  old  glass  in  the  frame,  so  what  must 
we  do?  Take  it  all  out  How  does  the  glazier  do  this? 
He  knocks  it  out.  What  does  he  use  ?  A  hammer  and  a 
knife.  Yes,  and  besides  taking  out  the  glass,  what  else 
does  he  do  ?  He  takes  out  all  the  old  putty.  Who  has 
seen  the  glazier  using  a  brush  like  this  ?  For  what  ?  For 
brashing  out  any  small  pieces  of  glass  or  putty.  Yes,  it 
would  not  do  to  use  our  hands.  Can  you  tell  me  why? 
Because  the  very  small  pieces  of  glass  might  get  into  oar 
fingers.  Now  the  frame  is  quite  clear,  what  has  to  be 
done?  The  glass  has  to  be  put  in.  What  do  you 
call  a  piece  of  glass  like  this  ?  A  pane  of  glass.  Who 
can  put  this  pane  in  for  me  ?  That  is  right,  but  when 
you  take  your  hand  away  what  will  happen  ?  It  will  ^ 
out.  Well,  what  else  do  we  want  ?  Some  putty.  Who 
can  find  me  the  putty  ?  What  can  you  tell  me  about  it  ? 
It  is  of  a  light  colour.  Anything  else  ?  Yes,  it  is  soft 
Can  any  of  you  show  me  how  the  glazier  puts  the  putty 
on  ?  Yes,  he  puts  it  all  round  the  window-frame,  and  then 
puis  the  glass  in.  What  else  does  he  do  ?  He  smoothes 
the  putty.  How  does  he  do  this  ?  With  his  knife.  Is 
this  the  knife  he  used  before  ?  No,  it  is  a  very  smooth 
one,  and  not  the  same  shape.  The  teacher  should  show 
the  two  knives  and  let  the  children  notice  the  difference 
in  them.  The  smooth  one  is  called  the  glazing  or  stopping 
knife,  and  the  other  the  chopping  or  hacking  knife.  Now 
when  the  putty  is  put  in  and  smoothed  nicely  over,  the 
work  is  not  quite  finished.  You  see  the  putty  is  of  a  li^ 
colour,  and  the  window  frame  is  blade.  What  do  yoa 
think  the  glazier  would  do?  Yes,  he  would  paint  the 
light  putty  to  make  it  like  the  window-frame.  You  said 
the  putty  was  soft,  and  yet  the  man  had  to  chop  out  the 
old  putty.    Was  that  soft  ?    Well,  then,  what  would  yon 
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say?  The  putty  dries  and  gets  very  hard.  Yes,  and  we 
have  to  be  careful  not  to  rub  the  window  very  hard  at  first. 
Now  tell  me  all  the  things  the  glazier  has  to  do,  and  write 
on  your  slates  the  names  of  all  the  things  the  glazier  uses 
in  his  work. 

(To  be  continued^ 


BY  HIS  PUPIL,   HEINRICH  HOFFMAN, 

X. — (continued,) 

The  first  Kinder-garten  established  in  Hamburg 
was  conducted  by  Frau  Doris  Liitkens,  a  lady  who  not 
only  distinguished  herself  by  her  professional  ability, 
but  who  also  edited  an  educational  periodical.  With 
untiring  energy  she  laboured  to  promote  the  Kinder- 
garten, and  was  most  ably  assisted  by  a  favourite  niece 
of  Frobel,  AUwine,  the  daughter  of  Middendorff.  This 
young  lady  afterwards  became  the  happy  wife  of  one 
whose  name  will  for  ever  rank  among  the  most  zealous 
writers  on  the  Kindergarten  system,  Dr.  Wichord 
Lange,  the  successful  proprietor  of  a  large  boys'  school 
which  continues  to  merit  the  high  esteem  of  the  most 
influential  classes  in  Hamburg.  In  conjunction  with 
Frobel  he  published  Friedrich  FrbbeVs  Wochenschrift,  a 
weekly  paper  on  the  Kinder-garten  system  (Liebenstein, 
1850),  and  it  is  to  him,  who  stood  in  such  close  con- 
nection and  constant  intercourse  with  the  leading 
members  of  the  united  families,  that  we  owe  most  of 
the  literature  on  Frobel  and  his  work.  His  lucid 
style  has  rendered  his  writings  very  popular  with  all 
German  educationists. 

Through  the  influence  of  Frau  von  Marenholtz,  the 
Duke  of  Meiningen  generously  offered  Frobel  his 
hunting-box  near  Marienthal,  about  a  mile  and  a  half 
distant  from  Liebenstein,  a  residence  beautifully  situ- 
ated, and  close  to  a  charming  wood.  Here  Frobel 
enjoyed  the  evening  of  his  life  amidst  a  large  num- 
ber of  pupils,  who  were  boarders,  and  who  revered 
their  paternal  friend  with  touching  devotedness.  This 
institute  Frobel  designated,  in  allusion  to  the  end  and 
aim  of  all  his  life's  aspirations,  as  Allseitige  Lebens 
iinigung^  a  term  the  exact  equivalent  of  which  it  is 
difficult  to  find  in  English.  (Allseitig  means  all-sided, 
that  which  satisfies,  or  is  complete  in  every  direction ; 
Lebens  einigung^  harmonization,  unification,  of  life.) 

In  order  to  convince  the  masses  of  the  excellent 
results  of  his  plans,  or  rather,  to  demonstrate  the  one- 
ness of  all  his  many  contrivances,  he  arranged  a  grand 
festive  playing  match  on  the  Altenstein,  near  the  ducal 
palace,  on  the  4th  of  August,  1850,  the  first  of  its 
kind  ever  held.  Three  hundred  children  assembled 
from  Salzungen,  Meiningen,  and  the  neighbouring 
villages,  and  under  Frobel's  personal  direction  per- 
formed the  various  games  and  gymnastic  exercises  of 
the  Kinder-garten,  to  the  admiration  and  delight  of  a 
vast  number  of  spectators.  It  was  a  day  memorable 
in  the  history  of  the  Kinder-garten,  on  account  of 
the  immense  impression  it  made,  and  the  enthusiasm 
it  excited  in  old  and  young. 

The  domestic  affairs  in  Marienthal  were  conducted 
by  a  lady  who  for  many  years  had  belonged  to  the 
most  devoted  and  most  faithful  of  Frobel's  adherents. 
But  she  had  long  been  more  to  him ;  she  was  his  inti 
mate  friend  and  regular  correspondent.  With  a  clear 
understanding  she  combined  deep  piety  and  thorough 
goodness  of  heart.    Her  amiability,  and  the  refine- 


ment of  her  manners,  won  her  the  affection  of  all  who 
came  near  her.  We  mentioned  her  name  already, 
when  speaking  of  some  pupils  of  Keilhau.  Fraulein 
Luise  Levin  was  destined  to  become  his  second  wife  in 
July,  185 1.  It  proved  indeed  one  of  those  happy 
unions  which  we  fondly  designate  as  being  made  in 
heaven.  Pure  and  holy  affection  blended  the  two 
into  one,  and  the  sweet  cherub  of  thorough  domestic 
happiness  and  contentment  took  up  its  abode  for  awhile 
in  Marienthal,  with  every  one  of  its  many  inmates. 

Alas !  but  for  awhile  I  Joy  and  sorrow  are  but  too 
often  closely  linked  in  this  world  of  ours,  and  Fro- 
bel's life,  apparently  made  up  of  dire  changes,  was 
destined  once  more  to  experience  the  mutability  of 
all  things  terrestrial. 

As  with  all  human  affairs,  it  was  impossible  to  keep 
the  new  idea  altogether  intact  and  unpolluted  by  im- 
proper handSb  It  naturally  attracted  the  attention  of 
all  sorts  of  people,  and  elements  were  here  and  there 
introduced,  to  Frobel's  regret,  which  he  abhorred. 
On  the  whole,  perhaps,  he  confided  too  much  in  the 
goodness  of  men,  and  wherever  he  found  warm  re- 
ception, he  was  too  ingenuous  to  suspect  improper 
motives.  He  judged  men  after  his  own  standard, 
believing  them  to  be  as  pure-minded  and  noble  as 
himself.  Sad  disappointments  were  the  necessary 
consequence.  Narrow-minded  people  would  eagerly 
lurk  for  anything  that  might  serve  to  engender  dis- 
trust, would  raise  suspicion,  and  search  for  flaws. 
Perhaps,  in  the  order  of  things,  this  may  be  a  natural 
and  necessary  law,  nothing  at  least  proves  so  much 
productive  of  good  in  purifying  a  noble  cause  from 
anything  that  is  unworthy  of  it.  So  we  need  not 
wonder  that  firequently  Frobel's  high-souled  prin- 
ciples were  confounded  with  such  as  were  objectionable 
in  religious  or  political  parties.  But  wonder  we  must 
at  the  incomprehensible  error  which  the  Prussian 
Government  committed  under  the  ministry  of  Herr 
von  Raumer. 

On  the  7  th  of  August,  hardly  one  month  after  his 
marriage,  a  very  severe  blow  was  dealt  at  the  work  of 
his  life  by  a  ministerial  decree,  which  prohibited  the 
Kinder-garten  throughout  the  entire  kingdom  of 
Prussia.  The  edict  opened  with  the  strangest  bit  of 
reasoning,  thus  : — *  From  a  pamphlet,  written  by 
Karl  Frobel^  entitled  Ladie^  High  Colleges  and 
Kinder-garten^  it  appears  that  the  Kinder-garten 
forms  part  of  the  Socialistic  system,  which  aims  at 
training  children  to  atheism.  These  institutions,  there- 
fore, cannot  be  tolerated.' 

It  will  be  remembered  that  Frobel,  in  pious  reve- 
rence of  his  deceased  brother,  Christoph,  pastor  in 
Griesheim,  had  founded  his  first  institute  for  the 
benefit  of  his  nephews.  One  of  these  was  Karl  Fro- 
bel, a  man  of  honourable  character  and  of  deep 
learning.  The  society  which  had  invited  Frobel  to 
Hamburg  had  appointed  him  headmaster  to  a  newly- 
established  Ladies'  High  College.  But  uncle  and 
nephew  differed  so  much  on  many  essential  points, 
that  Friedrich  Frobel  repudiated  his  nephew's  prin- 
ciples altogether.  Karl  Frobel  now  lives  in  Edinburgh. 
But  what  must  surprise  us  most  is,  that  the  views  held  by 
one  man  should  have  been  attributed  to  another,  whose 
principles  were  totally  different  1  Every  effort  to  con- 
vince the  minister  of  his  gross  mistake  entirely  failed. 
Frobel  sent  in  all  his  publications,  and  offered  to  undergo 
a  personal  examination.  But  it  was  all  in  vain.  This 
strange  prohibition  remained  in  force  until  1861.    In 
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the  eyes  of  all  thinking  men  there  was  certainly  no 
need  for  him  to  refute  the  monstrous  charge,  yet 
nothing  seemed  to  himself  so  urgent  Day  and  night 
he  wrote,  whilst  from  every  point  of  view  the  minis- 
terial decree  was  elucidated  and  repudiated;  under  the 
natural  excitement  the  reply  enlarged  to  a  volume  of 
such  dimensions,  that  its  completion  necessarily  ex- 
ceeded his  physical  powers.  Indeed,  it  was  never 
completed.  Though  his  mind  was  unbent,  his  sublime 
trust  in  the  divinity  and  in  the  final  victory  of  his 
cause  remained  unshaken.  Once,  when  I  ventured 
to  express  my  feelings  with  reference  to  this  un- 
paralleled attack,  he  replied :  '  Did  you  not  hear  of 
the  wheat  found  with  the  mummies  in  the  pyramids  ? 
wheat  that  must  have  lain  there,  shut  out  from  the 
world,  for  more  than  three  thousand  years  ?  And  did 
you  hear  how  Lord  Stanhope  was  permitted  to  sow  a 
few  of  these  grains,  and  what  an  enormous  harvest 
they  have  yielded  ?  Well,  my  Kindergarten  is  such 
another  grain  of  wheat.  They  may  dose  it,  they  may 
shut  it  up  in  a  tomb  stronger  than  the  pyramids  for 
another  three  thousand  years,  still  it  will  rise,  and  will 
flourish ;  no  human  power  will  be  able  to  destroy  its 
vitality,  for  it  is  permeated  with  the  everlasting  essence 
of  God' 

Indeed,  the  disastrous  storm  which  had  caused  so 
much  mischief  could  not  touch  the  enchanted  island 
in  which  he  dwelt — his  beloved  Marienthal.  Here 
amidst  a  circle  of  sympathising  and  faithful  friends 
he  found  peace  and  happiness,  and  no  one  knew 
better  how  to  enjoy  it  than  Frobel.  That  his  beauti- 
ful garden  and  grounds  were  not  altogether  devas- 
tated ;  that  many  and  many  a  plant  was  saved,  nay, 
had  grown  but  stronger,  he  should  learn  to  his  great 
joy,  when  at  Michaelmas,  185 1,  a  meeting  of  educa- 
tionists, in  Liebenstein,  after  three  days'  discussion, 
bestowed  the  highest  encomium  on  him  and  on  his 
work.  Another  most  gratifying  day  was  his  70th 
anniversary,  1852.  Whatever  love  and  veneration 
could  suggest,  whatever  mind  and  heart  could  plan, 
to  render  it  a  high  festival  of  pious  reverence,  was 
realised  in  a  most  touching  manner. 

The  last  ray  of  glorious  sunshine,  however,  that 
illuminated  his  path,  was  another  great  assembly 
of  teachers,  at  Whitsuntide,  1852,  in  Gotha,  to  which 
he  had  been  formally  invited.  On  his  entering  the 
densely-crowded  hall,  all  rose  from  their  seats,  the 
chairman  welcomed  him  in  an '  enthusiastic  speech, 
and  offered  three  times  a  *  Hoch  ! '  This  meeting 
proved  how  utterly  flat  the  official  censure  bad  fallen 
on  the  masses  in  general,  and  filled  poor  Frbbel's 
heart  with  warm  and  refreshing  sunlight 

But  his  physical  strength  began  rapidly  to  decline. 
On  the  6th  of  June,  1852,  an  illness  befell  him,  from 
which  he  should  not  recover  but  as  a  citizen  of 
heaven ;  it  was  with  the  setting  sun  of  the  longest 
day,  the  21st  of  June,  that  his  great  soul  unfolded 
her  wings  for  the  blessed  flight  home. 

The  mournful  story  of  his  last  illness,  final  de- 
parture, and  his  funeral  obsequies,  has  been  most 
touchingly  recorded  by  Wilhelm  Middendorff,  in  a 
pamphlet,  Fnedrich  Frobets  Ausgang  aus  dem  Leben, 

One  year  later,  November  13th,  1853,  and  this 
exemplary  friend  followed  him  to  the  heavenly  abode. 
Now  they  are  all  gone — the  united  friends — ^to  be 
reunited  in  heaven,  save  Frau  Louise  Frobel,  who 
lives  in  Hamburg,  and  is  still  active  in  the  sacred 
cause,  her  noble  soul  ever  animated  with  the  memory 


of  her  immortal  friend.  Dr.  Wichard  Lange  is  still 
in  full  health  and  vigour,  labouring  with  youthful 
energy.  Keilhau  still  flourishes  as  a  first-class  Insti- 
tute under  the  able  management  of  Dr.  Siegfried 
Schaffner,  the  son-in-law  of  Christian  FrobeL  Al- 
though Frobel  and  his  associated  friends  have  been 
recalled  from  their  labours,  their  work  lives  and 
flourishes,  and  with  increasing  cordiality  is  their 
watchword  adopted  in  all  parts  of  the  globe — 

'  COME,   LET   us  LIVE  FOR  OUR  CHILDREN.'* 

C 

BY   ARTHUR   DAY, 

Assistamt-Master^  Bridge  Street^  yth  Standard  Technical  Schytl^ 
Birmingham  ;  First  in  the  First  Class  at  the  Borough 
Road  College^  Christmas,  1883. 

Algebra  and  Mensuratioa 

2.  Prove  that  in  taking  the  square  root  of  a  number  when 
ff  + 1  digits  in  the  root  have  been  obtained  by  the  ordinary  rule, 
n  more  may  be  found  by  simple  division. 

Ex,  Find  ,J2  to  5  places  of  decimals. 

Let  N  s  the  given  number  whose  root  is  required, 
as  the  part  found  and  having  »  + 1  digits, 
^=the  part  to  be  found  and  containing  n  digi  s, 

Then^/N=fl+Jc 

•.  N=a"  +  2aar+JC* 
N-fl*  =  2flJi:  +  je» 

2a  ^^    .  . 

Now  X  contained  n  digits,  so  x^  cannot  contain  more  than  2ft 
digits, 

But  a  is  made  up  of  »  + 1  digits  in  front  of  n  o*s 

So  that  — = °^..  .    ,  that  is,  it  is  a  proper  fraclion,  and 

2a    {^2n  + 1 )  digits 

N  -a* 
neglecting  this  we  have  =jr+some  remainder. 


2a 


Ex. 


2-    /I -414 

24  i  too 
)_96 

281  \'400 
fjSi 


2 -( 1-414)' _ '000604 


2-828 


2'82& 
=  •000213 

1*414213.    Ans. 


2824x11900 

'II2< 


'), 


3.  Solve  the  equations  :*— 

(1)  4(:»:-tf)»=9(x-^)(fl-^) 

(2)  jr«+x*=  74 
:r»  +  jO'+;ry»+^3=:888 

(I)      ^{x-aY=9{X'd){a-b) 
Multiplying  out :— 4Je»  +  4a*-8aJC=9i»Jf-9/'jr-9«^+9^ 
Arranging  :—4x*  -  ( 1 7fl  -  9^)x  +  (4a' + 90*  -  9^)*=o 
4jc' -  ( 1 7fl  -  9*)jf + (4<i  -  3^)(a  +  3^) = 0 
Factorising  this  expression, 

{4^- C^  +  S^)}!-^- (4^  -  3*)}=0 

Therefore  jir= fii,  or  4a-  3*. 
(2)  Jr'+/=74 

x^+x'*j^+xy^+y3=sss. 
x{x^+y)+^{x'-\-y)=S8S 

jif»+2A7+y'=i44 
^        -H.y'=  74 

2xy=  70 
^^=  35 

♦  Many  of  the  facts  and  dates  of  this  essay  havcj^ 
gathered  from  Dr.  W.  Lange  s  Autobiograpkiches  vwtrotttu 
a  book  previously  referred  to ;  and  from  Bruno  Manschmuin  s 
Friedrich  Ftobel,  Die  Entioicklung  seiner  ErziihmgsuUe ^ 
seinem  Leben.  My  own  personal  recollections  w*^'^  "^ 
kindly  aided  by  liberal  communications  from  Frao  ioa» 
Frobel.  "'  "' 
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4f^+>»-2X)^=s74-70 

r-v=   2 

4f=  7 

y=  5 

7.  The  population  of  a  town  increases  annually  4  p.c.,  what 
proportionate  addition  will  be  made  to  the  population  in  a  period 
of  10  jears? 

log  I  -04  =  -01 7033.     log  1  -48 = •  1 70330 
/=the  amount  i  will  increase  to 

In    I  year  I  increases  to  i  '04 
In    2  years  I  „         (l'04)' 

In  10    „     I         „         (I  •04)'* 
Therefore  ( i  '04)^®  ^y 

10  log  1*04= logy 
io('oi7033)=log^ 

■I  7033 -log  J' 
but  log  1*48= '17033 

Therefore  log  i*48=£log  y 

The  population  will  increase  48  on  every  too  of  the  original 
number.    Ans. 

10.  A  man  who  walks  up  hill  at  the  rate  of  2|  miles  an  hour, 
and  down  hill  at  the  rate  of  5  miles  an  hour,  ascends  and  de- 
scends a  hill  in  6  hours,  how  many  miles  did  he  walk,  and  what 
was  the  height  of  the  hill,  the  rise  being  I  in  8  ? 

Let  jr=tlme  taken  in  descending  (inhrs.) 
Then  %x^      „        „      ascending        „ 
:r+2x=:6     .'.  xs2hrs« 

Therefore  the  distance  walked  is  20  miles,  and  the  height  of 
the  hill  i  ot  lo  mites  ~  ij  miles.     Ans. 

r.  If  a  quantity  is  a  factor  of  two  other  quantities  A  and  B,  it 
is  also  a  factor  of  otA  i:nB.  Prove  this  and  state  its  application 
to  determining  G.C.M.  of  two  algebraical  expressions. 

Let  K  be  a  factor  of  A  and  B,  and  let  aK=A,  and  ^K  =  B. 
Then  maK=mA  and  if^K=ffB. 

/.  iwA±«B  =  /«aK±«^K=K(«a±«^) 
That  is,  K  is  a  factor  of  ma:tfrB. 

Suppose  the  following  to  be  a  G.C.M. : — 

B)A(r 
rB 

C)B(j 
jC 

D)C(/ 
/D 


In  the  above  "^ 
A=rB  +  C. 
B=^C  +  D. 
C=/D. 


D  divides  C,  therefore  by  the  former  proof  it 
divides  jC  +  D  =  B.      D  .divides    B    and    C, 
^therefore  divides  rB  +  C  =  A.     Therefore  D  is  a 
common  factor  of  A  and  B. 
Again,  every  factor  of  A  and  B  will  divide  A  -  rB  (according 
to  our  prooO. 
But  A-rB  =  C. 

Also,  every  factor  of  B  and  C  divides  B  -  xC  =  D.     Therefore 
every  factor  of  D  is  a  factor  of  A,  B,  and  C. 
But  nothing  larger  than  D  can  divide  D,  therefore  D  is  G.C.M. 

9.  Prove  by  induction  or  otherwise  that  the  sum  of  the  series 

13+23+ ^m^=.'!^±}l 

4 
By  Induction.    By  trial  we  find 

13  +  23=   9  =  ?!^ 
^4 

13+23+33=36=^2^ 

4 
We  see  the  rule  holds  for  2  and  3,  digits.    Now  assume  it  to 
hold  for  k^  and  let  >i  + 1 = m. 

Then  15+23 ^3=^!(i±il* 

4 
To  each  side  add  (^+ 1)3 

13  +  23 (/&+i)3  =  ^^i±il'+(,t+i)3 

_(>t+i)»U»  +  4C>&+in 


^(^+im  +  2}'     y,^,^^,^ 

4    . 

_»l»(lW+l)' 


m 


Therefore  if  it  holds  for  k^  it  holds  for  /&  + 1 ;  but  it  holds  for  3, 
therefore  it  holds  for  4,  and  therefore  it  holds  for  5,  and  so  on 
universally. 

4.  A  man  who  saved  every  year  half  as  much  again  as  he  had 
saved  in  the  previous  year  had  at  the  end  of  eight  years  ;f  26  5s.  5d. 
How  much  did  he  save  in  the  first  year  ? 

Let  jr= amount  saved  ist  year. 
Then  x(|)  =  2nd  year's  savings. 
And  in  successive  years 

/=;f  +  *(f  )+*(*)» x{Xf 

This  is  a  Geom.  Series. 

((t)'-i) 


s— 


;f26  5s,  5d.= 


/656i-2^6\ 
•n   2q6   / 


,  6305  X  2 

6305  pence =*-^^^^— 

id.  =—5 
128 

los.  8d.  Ans. 


jr=  128  pence. 


8.  If  the  number  of  permutations  which  can  be  formed  by 
n  things  taken  3  together  =56;!,  find  n, 

P  =  ll(«-l)(«-2) 

56/f=ff(if-i)(ff-2) 

(II -!)(«- 2)  =  56 

«*-3ii  +  2=56 
If* -3«- 54=0 
(if-9)(«+6)=o 
«=9 

9.    Ans. 

5.  (I)  If  ?=^=v  then  each  fraction =^?^±^?^^. 
Synthetic  Method. 


a 

b' 


e 


tn 


a_b 

rd 

ma     tnb 


Multiply  each  side  by  — ,  then         _     , 

ti  nc      Ha 

add  I  to  each  side,  —  +  i  =  — ,+  1 

nc  na 


ma  -k-nc    mb  +  nd 


mt  +  nc 


nc 
ma  +  nc 

■  -  • 

'  mb  +  nd' 


nd 


nc 
nd 


c 
d 


ma  +  nc  _pe 

mb-\-nd~'  pf 


mb-^-nd 
e  _pe 

V~pf 

ma  +  nc    mb  +  nd 


A 


// 


Add  I  to  each  side,  i 


ma  +  nc    f>e    mb  +  nd   pf 


,    ma  +  nc+pe    mb  +  nd+pf 

.  ■  ■      '^r .  '    ' ' '  ■ 

.    ma  +  nc  A-pe    pe     e      a      c 

y  +  z      z  +  x      JT+y 
^b-c^y-a^^a-b 

then  each  fraction  ^f[±Z±£^f!f±te* 

a+b+c     a'  +  b^  +  c* 


(2)  If 


l± 


«+x 


3^-^ 


y-\-z 
z+x' 


^'C 


y-a         z+x    y-a 

Add  I  to  each  side,  >±-'+i±5=3irf +3£zf 

s+j:    z+x    y-a    y-a 


y+22+x f+jT      J^+.y 

^-2c-a~'y-a^  -^a-o 
y-¥2z+x    2^-2c-a    and 
x+y    ""     yi-b     and 

2y+2z  +  2x     x+y 
2b  +  2c-t2a''yi-b 

i±|±f=4±i=  etc. 
a+b+c    jb-c 


i  by  adding  I    1  ^s  before 
changing  sides  j 


1 
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Mensuration. 

3.  A  hemisphere  is  partially  hollowed  so  that  the  interior 
surface  is  a  right  cone  with  its  vertex  on  the  surface  of  the 
hemisphere,  and  with  the  same  base;  when  the  cup  thus  formed 
is  fiUen  with  water,  it  weighs  one-fourth  more  than  when  it  is 
empty;  find  the  ratio  of  the  density  of  the  material  of  which  the 
cup  is  composed  to  the  density  of  water. 

Vol.  of  a  cone = area  of  base  x^  height. 
Vol.  of  hemisphere =f  irr*. 
Let  r=  radius  of  hemisphere 

then  vol.  of  cone=xr'x-  =  — 

3      3 

Therefore  the  cone  is  half  the  volume  of  the  hemisphere. 
Let  D  denote  the  density  of  water. 

»•   *^i    i>      91  i>        cup. 

Then 

Weight  of  cup     _  3_  ^^ 

Weight  of  water  ~  r\  yt  ^^ 

3 


Therefore  the  density  of  the  cup  is  four  times  that  of  the 
water. 

I.  A  pyramid  stands  on  a  square  base;  a  side  of  the  base  is 
10  feet,  and  each  of  the  edges  is  25  feet  3  inches  long;  find  the 
area  of  the  surface  of  the  pyramid. 


Area  of  base  =  10'  =  100  sq.  ft. 

FE=  N/Hf^=V  =  24ift. 
Areaof  EBC=EFxFC=Vx5  =  ^f»  sq.  ft. 
Area  of  4  triangular  sides =4  (area  of  EBC)=495  sq.  ft. 

Area  of  surface =595  sq.  ft.  Ans. 


French. 

Section  I.— A. 

I.  Translate  into  English  one  of  the  given  selections,  and  parse  the 
words  in  italics,  and  give  the  principal  tenses  of  the  irregular 
verbs  in  the  passage. 

Eumorbion  lui  demanda  son  dp^e  et  posta  des  gendarmes  i  la 
porte  de  son  appartement,  011  entr^rent  aussit6t  plusieurs  ofEders 
sup^eurs,  qui,  voyant  prisonnier  celui  quails  venaient  saluer 
comme  leur  general,  yfr^n/  ^clater,  au  p^ril  de  Ifuryic,  une  in- 
dignation chaleureuse :  plusieurs  m6me  exhort^rent  Hoche  k  se 
sonstraire  par  la  fuite  a  Tex^rable  tribunal  devant  le^u€/  tout 
pr^venu  etait  d'avance  un  condamn^.  Hoche  iy  reifusa.  II 
r^pondit  qu*il  se  devait  k  lui-m6me  de  parattre  devant  ses  accu- 
sateurs,  et  qu*il  ne  voulait  point  donner  un  exemple  qui  /^/ 
servir  d*excuse  aux  trattres  dans  Tavenir  eu  dans  le  passe.  II 
Uur  parla  longtemps  avec  un  sang-froid  et  une  tranquillity  qui 
ne  se  d^mentirent  pas.  Apr^s  avoir  expos^  de  quelle  mani^re  il 
croyait  que  la  guerre  allait  6tre  conduite  en  Italic,  il  les  pria, 
s'ils  ^taient  de  nouveau  t^moins  de  quelques  grandes  injustices  sans 
doute  inevitables,  de  ne  pas  suivre  les  conseils  d'une  irritation 
toujours  funeste.  Tous  ceux  qui  ^taient  presents,  ses  aides-du- 
camp  surtout,  fmdaient  en  larmes,  mais  lui^  le  front  serein,  le 
regard  toujours  fier  et  doux,  s'effor9ait  cL  Its  rassurer. 


Dumorbion  asked  him  for  his  sword,  and  stationed  some 
gendarmes  at  the  door  of  his  apartment,  in  which  entered  many 
superior  officers,  who,  seeing  a  prisoner  he  whom  they  were 
coming  to  salute  as  their  general,  showed,  to  the  peril  of  their 
lives,  a  warm  indignation  ;  many  even  urged  Hoche  to  avoid 
by  flight  the  execrable  tribunal  before  whidi  all  arraigned  were 
condemned  in  advance.     Hoche  refused  to  do  it.    He  replied 
that  he  owed  it  to  himself  to  appear  before  his  accusers,  and  that 
he  did  not  wish  to  give  an  example  that  might  serve  as  an  ex- 
cuse to  traitors  either  in  the  future  or  in  the  past.     He  conversed 
with  them  for  some  time  with  a  composure  and  tranquillity  that 
did  not  belie  him.     After  having  explained  in  what  manner  he 
believed  the  war  was  about  to  ht  conducted  in  Italy,  he  prayed 
them,  if  afresh  they  were  witnesses  of  some  great  injustices  un- 
doubtedly inevitable,  not  to  follow  the  counsels  of  an  always 
fatal  irritation.      All   those  who  were  present,   his  '  aides-du-  > 
camp '  above  all,  were  bursting  in  tears ;  but  he,  Mrith  calm  brow, 
his  expression  continually  proud  yet  sweet,   forced  himself  to 
reassure  them. 

Lui — pron.,  conj.,  pers.,  sing.,  3rd,  masc,  complement  of 

'  demanda.* 
des — partitive  article,  plural. 
voyant -veih,  irr.  (voir  .voyant,  vu  je  vois,  je  vis,  jc  verrai), 

imperfect  participle. 
firent — verb,  irr.,  4th  conj.  (see  below  for  parts),  act„tranSn 

ind'.,  past  def.,  plu.,  3rd,  ag.  with  subj. '  officiers.' 
/wr— possessive  pronoun. 
d. — preposition,  governing  'tribunal.' 
iequel—xt\,  pronoun,  sing.,  masc.,  relating  to  'tribunal' 
J>— ?e,  y. 

se — reflective  pronoun. 
y — adverb  of  place. 
piit — verb,  irr.,   3rd  conj.,  subj.,  imperf.,  sing.,  3rd,  ag. 

with  subj.  'exemple.* 

(Subjunctive  because  following  '  voulaient que/ 

expressing  a  wish.) 
cu — conjunction. 
leur — pron.,  conj.,  pers.,  plu.,  3rd,  com.,  complement  of 

•parla.' 
condui/e—psLst  participle  of  •  conduire.* 
pria — verb  reg.,  ist  conj.,  act.,  trans.,  ind.,  past  def.,  sing., 

3rd,  ag.  with  subj.  *  il.' 
de  ncuveau—sAvcrb  of  time. 
de — preposition,  forming  part  of  verb  *  suivre.' 
^cndaient — verb,  reg.,  4th  conj.,  neut.,  ind.,  imperf.,  pla., 

3rd,  ag.  with  subj.  'ceux  (personne).' 
'  lui ' — (used  instead  of  *  il  *  for  emphasis)  pron.,  pers.,  sing., 

3rd,  masc,  subj.  to  '  s'effor9ait.' 
h — preposition,  connected  with  's'efror9ait.' 
les — pron.,  conj.,  plu.,  3rd,  comp.  of  'rassurer.* 

Irregular  Verbs: 

Voir,  voyant,  vu, 

Je  vois,  je  vis,  je  verrai. 
Faire,  faisant,  fait, 

Je  fais,  je  fis,  je  feral. 
Prevenir,  prevenant,  prevenu, 

Je  previens,  je  previns,  je  previcndraL 
Parattre,  paraissant,  paru, 

Je  parais,  je  parus,  je  paraitraL 
Vouloir,  voulant,  voulu, 

Je  veux,  je  voulus,  je  voudrai. 
Pouvoir,  pouvant,  pu, 

Jc  peux,  je  pus,  je  pourrai. 
Dementir,  dementant,  dementi, 

Je  demens,  je  dementis,  je  dementiraL 
Croire,  croyant,  cru, 

Je  crois,  je  crus,  je  croiraL 
Aller,  allant,  all^, 

Je  vais,  j'allai,  j'irai. 
Suivre,  suivant,  suivi, 

Je  suis,  je  suivis,  je  suivrai. 

2.  Explain  the  construction  of  intenogative  sentences  in  French, 
and  translate  into  French — 

•Has  she  any  silk?'  'Yes,  she  has  some.'  'Are  you  ilL 
madam?'  'Yes,  I  am.'  'Are  you  the  Baron's  daughter?' 
'Yes,  lam.' 

In  interrogative  sentences  the  verb  is  made  to  precede  its 
nominative ;  in  compound  sentences  the  auxiliary  only  is  trans- 
posed. 

A-t-elle  de  la  soie?  Oui,  elle  en  a.  Avez-vous  naalade, 
madame?  Oui,  j'ai.  Etes  vous  la  fiUe  du  Baron?  Oai,jc 
suis. 
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3.  Translate  into  French  : — 

He  attends  to  everything  himself ;  he  takes  no  rest,  and  allows 
none  to  his  soldiers.  '  Rest,'  he  says,  '  is  the  nist  of  courage.' 
It  is  winter,  the  cold  is  severe,  and  he  does  away  with  tents  as 
useless  haggage  in  a  Republican  army  ;  the  regiments  bivouac  in 
the  open  air  ;  the  forests  of  the  Vosges  give  them  shelter  and 
supply  their  fires;  a  regiment  murmurs  and  demands  winter 
ouarters  ;  Hoche  causes  it  to  be  entered  in  the  orders  of  the  day 
tnat  this  regiment  shall  not  have  the  honour  of  taking  part  in  the 
action  in  the  first  battle.  The  soldiers  of  this  corps  conjure  him 
to  revoke  an  order  in  which  they  see  an  intolerable  affront ;  they 
take  an  oath  to  expiate  their  fault  by  their  bravery,  and  they  will 
keep  their  word. 

II  attends  \  tout  lui  meme ;  il  ne  prend  aucun  repos  et  n'en 
donne  aucun  ^  ses  soldats.  '  Le  r^pos,'  dit-il,  *  est  la  ronille  du 
courage.  C*est  en  hiver  le  froid  est  severe  et  il  supprime  les 
tentes  comme  un  bagage  inutile  dans  une  arm^  Republicaine :  les 
regiments  bivouaquent  en  plein  air,  les  for^ts  des  vQSges  les  arbi- 
tent  et  alimentent  leurs  feux ;  un  regiment  murmure  et  demande 
des  cantonments  dliiver ;  Hoche  fait  mettre  \  I'ordre  du  jour  que 
ce  regiment  n*aura  point  le  honneur  de  partidper  k  Taction  dans 
le  premier  bataille.  Les  soldats  de  ce  corps  le  conjurent  de  revoquer 
une  ordre  ou  ils  voient  un  intolerable  insult ;  ils  jurent  d'expier 
leur  faute  par  leur  bravoure  et  ils  tiendront  parole. 

4.  Explain  the  allusions  in  the  following  passages  : — 

(a)  *  On  edt  dit  Socrate,  au  milieu  de  ses  dbciples  avant  de 
boire  la  dgue.' 

\fi\  '  En  proie  an  feu  qui  le  devorait,  il  se  disait  rev6tu, 
comme  Hercule,  de  la  robe  empoisonn^  du  Centaure.* 

(r)  '  Hoche  se  sentait  mena9e  par  un  pouvoir  muet  et  in- 
visible ;  IVp^e  de  Damocles  etait  sur  sa  t6te.* 

\a)  Socrates,  the  Grecian  philosopher,  had  many  followers,  and 
Hoche  comforting  his  friends  before  going  into  captivity  is  com- 
pared for  his  calmness  to  Socrates,  who  drank  a  cup  of  hemlock 
and  poisoned  himself. 

[p)  The  fever  that  Hoche  suffered  from  is  compared  to  the  robe 
of  the  Centaur  that  Hercules  slew  and  which  robe  he  wrapped 
himself  in. 

(r)  Damocles  was  a  courtier  of  Dionysius,  and  owing  to  in- 
radicious  remarks,  found  at  a  banquet  a  sword  suspended  over 
bis  head  by  one  hair. 

Music. 


I.  Write  the  following  passage  one  octave  higher  in  the  Treble 
Clef:— 


z  Under  each  of  the  following  notes  write  its  letter-name  (as 
C,  D,  E,  &C.):— 


8^=^ 
^ 


1SL 


•JSX. 


I 


E 


4.  Write  the  following  one  tone  (a  major  second)  lower, 
namely  in  the  key  of  F  : — 


**«  J  r  a- 1  c  ^i 


5:^ 


zgrz 


I 


5.  Write  under  each  of  the  following  intervals  its  name  (minor 
third,  &c.):— 


|=rar    H— 1^  II    t>^      II    ^-^gt 


:«2a: 


% 


•e^ 


Minor  PInpeifect        Imperfect       Aagmented       Augmented 

third.  fourth.  fifth.  fifth.  «xth. 


I 


8.  Resolve  each  of  the  following  dissonant  intervals  : — 
(I)  (2) (3) 


i 


9.  Resolve  each  of  the   following    discords  (in   four -part 
harmony)  :— 

4. 


^ij±^zjd[ 


jOI 


i 


zz 


jesL 


I 


a  1     p. 


8 


I 


la  Resolve  the   following  direct   forms  of  the    dominant 
seventh ; — 

•(I)  (2).        .  (3) 


a^j  i  \f,  i'^^^jt^^ 


1 1.  Complete  each  of  the  following  common  chords  (in  three 

rts  when  com] 

ere  omitted : — 


Sarts  when  completed),  by  adding  (as  an  Alto  part)  the  note 


^^ 


zz: 


s 


■4^ 


« 


jo: 


I 


is: 


£ 


lo: 


12.  Point  out  the  grammatical  faults  in  the  following  pro- 
gresaions  :— 

(a)     (*)      (0    (rf)      W 


w 


za: 


m 


-■F—d=j 


X 


X 


I 


— r 

In  the  progression  {a)  to  [d)  the  Bass  and  Tenor  parts  move  in 
fifths. 

At  {c)  (</)  (e)  the  Tenor  and  Treble  are  in  octaves,  adding  to 
which  fault  the  diord  [d)  has  the  leading-note  doubled. 


Euclid. 

If  a  straight  line  drawn  through  the  centre  of  a  circle  bisect  a 
straight  line  in  it  which  does  not  pass  through  the  centre,  it  shall 
cut  it  at  right  angles ;  and  if  it  cut  it  at  right  anglesj  it  shall 
bisect  it. 

If  with  the  vertex  of  an  isosceles  triangle  as  centre  a  circle  be 
described  cutting  the  base  or  base  produced,  the  parts  of  it  in- 
tercepted between  the  circle  and  the  extremities  of  the  base  will 
be  equal. 


Let  AB  be  a  chord,  and  EF  another  passing  through  the  centre 
£. 

First  let  EF  bisect  AB  in  F. 

Then  AF  =  FB  (hyp.),  AE=:EB  (I.  def.  15). 

And  the  base  EF  is  common.  Therefore  angle  AF£=EFB 
(I.  8). 

Therefore  AB  is  at  right  angles  to  EF  (def.  10). 
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Next  let  EF  be  at  right  angles  to  AB. 

Then  AE=E6  angle  EAF=FBE,  angle  EFA=EFB. 

Therefore  AF=Fi5  (I.  26). 


»U9-* 


Let  ABC  be  an  isosceles  triangle,  base  BC,  and  DGE  an  arc 
Mruck  with  centre  A,  and  cutting  the  l^ise  or  base  produced  in 
DandE. 
(.   From  A  drop  a  perpendicular  AF  to  the  base. 

Then  AB=AC;  angle  ABF=ACB  (I.  5);  angle BFA=AFC; 
therefore  BF=FC  (I.  26). 

But  because  AF  is  at  right  angles  to  the  chord  DE.  DF=FE 

(in.  3). 

DF = FE  and  BF = FC.  Take  away  the  equal  parts  from  the 
whole,  and  the  remainders  DB  and  C£  are  equal. 

4.  The  diameter  is  the  greatest  straight  line  in  a  circle ;  and 
of  all  others,  that  which  is  nearer  to  the  centre  is  always  greater 
than  one  more  remote ;  and  the  greater  is  nearer  to  the  centre 
than  the  less. 

Through  a  given  point  within  a  circle  draw  the  least  possible 
chord. 


Let  ABCD  be  a  arcle,  diameter  AD,  FG  and  BC  other 
chords. 

From  E  drop  perpendiculars  to  FG  and  BC. 

Join  FE,  GE,  BE,  CE. 

ThenFE=AE,  GE=ED.  But  FE,  EG  are  greater  than 
FG  (I.  20).  Therefore  AD  is  greater  than  FG.  In  the  same 
manner  it  can  be  proved  that  AD  is  greater  than  any  other  line 
in  the  circle,  except  it  be  a  diameter. 

Secondly^  let  BC  be  nearer  to  the  centre  than  FG.  Then  BC 
shall  be  greater  than  FG.  FE=BE  (def.  15).  Therefore  sq.  on 
FE=sq.  on  BE.    Therefore  sqs.  on  FK  +  sq.  on  KE=:sq.  on 

BH+sq.  onEH(I.47). 
But  KE  is  greater  than  EH,  and  therefore  sq.  on  EK  is 

greater  than  sq.  on  EH  ;  and  therefore  the  sq.  on  KF  is  less  than 
le  sq.  on  EH. 

Therefore  FK  is  less  than  BH.  But  FG  is  double  of  FK,  and 
BC  double  of  BH  (HL  3).  Therefore  BC  is  greater  than 
FG. 

Thirdly^  let  BC  be  greater  than  FG,  then  EH  shall  be  less  than 
KE.  For,  as  before,  sq.  on  FK  +  sq.  on  KE=sq.  on  BH  +  sq.  on 
EH,    But  FK  b  half  of  FG,  and  BH  half  of  BC  (HI.  3),  and 


BC  b  greater  than  FG  ;  therefore  FK  is  less  than  BH,  andsq. 
on  BH  is  greater  than  sq.  on  FK.  Therefore  sq.  on  K£  is 
greater  than  sq.  on  EH 


And  KE  is  greater  than  EH. 

Let  C  be  the  given  point.  Join  C  to  centre  A,  and  througb 
C  draw  BE  at  right  angles  to  AC,  then  BE  is  the  least  possible 
chord. 

Draw  any  other  chord  FG.  From  A  drop  AD  perpeodicolar 
toFG. 

In  the  triangle  ADC  the  angle  ADC  is  a  right  angle ;  there- 
fore ACD  is  less  than  ADC,  and  therefore  AD  is  less  than  AC 

(I.  19). 

Therefore  FG  is  greater  than  BE  (III.  15).  In  the  same  way 
it  can  be  proved  that  all  chords  through  C  are  greater  than  BE. 

To  divide  a  straight  line  PQ  into  two  parts,  so  that  the  red- 
angle  contained  by  PQ,  QR*  may  be  equal  to  the  square 
on  PR. 

Prove  that  rect.  PQ.  PR-f  sq.  on  PR=sq.  on  PQ,  and  that 
rect.  PQ,  RQ+rect.  PR,  RQ=rect.  PQ,  PR. 

Let  PQ  be  the  given  line. 

On  PQ  de&cribe  a  square  (1. 46). 

Bisect  PS  in  V.    Join  VQ. 

Produce  PV  to  W,  making  VW= VQ  (L  3). 

On  WP  describe  a  square  PWKR,  then  R  divides  the  line  as 
required* 

wr 


Because  PS  is  bisected  in  V  and  produced  to  W. 
Rect.  SW,  WP+sq.  on  PV=sq.  on  WV  (II.  6). 
Therefore  sq.  on  VQ=rect.  SW,  WP+sq.  onPV, 
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But  sq.  on  VQ=sq.  on  PV-f  sq.  on  PQ. 

Therefore  rcct.  SW,  WP=sq.  on  PQ. 

But  rect.  SW,  WP  is  the  fieure  WL,  since  WP=\VK. 

And  the  sq.  on  PQ  is  the  hgure  PT. 

Take  away  the  common  part  PL. 

And  WR=RT.  That  is  the  square  on  PR = rectangle  made 
op  of  QT  or  PQ,  and  the  part  RQ. 

The  rectangle  PL  is  the  rectangle  contained  by  PR,  PQ, 
since  PS=PQ,  and  RT=rect.  PQ,  QR=sq.  on  PR. 

Bat  PL  +  RT  make  up  the  figure  PT,  which  is  the  sq.  on 
PQ.    Therefore  sq.  on  PQ=rect.  PQ,  PR +sq.  on  PR. 

Since  PQ  is  divided  in  R,  rect.  PQ,  PR=sq.  on  PR + rect. 
PR.  RQ  (II,  3). 

But  sq.  on  PR = rect.  PQ,  RQ  (cons.). 

Therefore  rect.  PQ,  PR=rect.  PQ,  RQ+rect.  PR,  RQ. 

12.  In  a  right-angled  triangle,  if  a  perpendicular  be  drawn 
from  the  right  angle  to  the  base,  the  triangles  on  each  side  of  it 
are  similar  to  the  whole  triangle,  and  to  one  another.  State  and 
prove  the  corollary. 

Let  ABC  be  a  right-angled  triangle  with  perpendicular 
dropped  from  B  to  base  AC. 


Angle  ABCsBDA  because  both  are  right  angles.  Angle 
BAD  is  common  to  the  two  triangles  ABD,  ACB.  Therefore 
the  remaining  angles  ABD,  BCA  are  equaL  Therefore  the 
triangle  ABO  U  similar  to  ACB  (VI.  4). 

In  the  same  way  we  may  prove  that  BCD  is  similar  to  ACB. 
And  therefore,  since  ABD,  bCD  are  both  similar  to  ABC,  they 
are  similar  to  each  other. 

Corollary, —  The  perpendicular  BD  is  a  mean  proportional  to 
AD,  DC.  And  also  AB  is  mean  prop,  to  AC  and  AD,  and  BC 
is  mean  prop,  to  BC,  DC. 

For  in  the  triangles  ADB,  DBC,  AD  is  to  BD  as  BD  to  DC 
(VI.  4).  ^^ 

In  the  triangles  ABC,  ABD,  AC  is  to  AB  as  AB  to  AD. 
ABC,  DCB,  AC  is  to  BC  as  BC  to  DC. 


If 


AB  is  the  diameter  of  a  circle  whose  centre  is  O.  Through  O 
two  radii  OP,  OQ,  are  drawn  at  right  angles  to  each  other,  and 
on  opposite  sides  of  AB.  AQ,  BP  meet  at  R,  and  AP,  BQ  meet 
at  V.  Show  that  the  angle  PVQ  is  half  a  right  angle,  and  that 
if  RV  be  joined  the  angle  PO  will  be  twice  the  angle  PVR. 


In  the  triangle  PVB,  the  angle  VPB  is  a  right  an^le  (III.  31). 
Therefore  the  angles  PVB,  PBV  together  make  a  nght  angle. 

But  PBV  is  half  a  right  angle  because  it  is  half  of  POQ 
(III.  20).  Therefore  PVB  is  half  a  right  angle,  and  is  equal  to 
PBV,  and  therefore  also  PB  =  P  V. 

In  the  same  way  we  may  prove  ARB  to  be  half  a  right 
angle. 

Again,  because  RPA  is  a  right-angled  triangle,  RPA  being 
the  nght  angle  (III.  31). 

And  PRA  being  half  a  right  angle  (part  i). 

Therefore  PAR  =  PRA,  and  therefore  RP=PA. 

In  the  two  right-angled  triangles  RPV  BPV  we  have  PVss 
PB  (Part  I),  RPasPA  (part  2). 

Therefore  the  triangles  are  equal  in  every  respect  (I.  4),  and 
therefore  RVP=PBA. 

But  POA  is  twice  PBA  (III.  18).  Therefore  also  POA  is 
twice  PVR 

14.  On  OA  the  radius  of  one  circle  as  diameter  another  i« 
described,  and  a  chord  PQ  is  drawn  in  it  parallel  to  OA.  ^  If 
through  PQ  lines  be  drawn  perpendicular  to  OA,  and  meeting 
the  larger  circle  in  D,  £  and  F,  G  respectively,  then  the  sum 
of  the  rectangles  contained  by  PD,  P£  and  QE,  QG  is  equal 
to  the  square  on  the  radius  of  the  larger  circle. 


Sq.  on  FLsrect.  FQ-QG+sq.  on  QL  (II.  S). 

Sq.  on  FL=rect.  AL'LK  (III.  35).  Rect.  AL'LK+sq.  on 
LOssq.  on  AO  (IL  5). 

.'.  sq.  on  AO=rect.  FQ*QG+sq.  on  QL+sq.  on  LO. 

But  sq.  on  LO+sq.  on  QLsssq.  on  QO  (I.  47)* 

Therefore  sq.  on  AO  is  greater  than  rect.  FQ'QG  by  sq.  on 
QO. 

By  an  exactly  similar  process  with  DP, ME  we  can  get  that 
the  sq.  on  AO  is  greater  than  rect.  PD,  P£  by  sq.  on  PO. 

Therefore  twice  the  sq.  on  AO  is  greater  than  rect.  PD,  PE 
+  rect.  FQ,  QG  by  the  sum  of  the  sqs.  on  PO  +  QO. 

But  because  PMQL  is  a  rectangle  +  PM=QL,  MS  sSL 

(III.  14). 

Therefore  also  AL=OM,  and  PM=:QL,  and  the  included 
angles  are  right  angles,  whence  AQ  =  PO  ^I.  4). 

But  AQO  is  a  right  angle  (III.  31). 

Wherefore  sq.  on  AQ  (that  is,  sq.  on  PO)+sq.  on  QO=sq. 
on  AO. 

Therefore  twice  the  sq.  on  AO  is  greater  than  rect.  PD,  PE 
+  rect.  FQ.  QG  by  the  sq.  on  AO. 

Therefore  the  sq.  on  AO=rect.  PD,  PE  +  rect.  FQ,  QG. 

To  describe  an  isosceles  triangle  having  each  of  the  angles  at 
the  base  double  of  the  third  angle. 

Divide  a  right  angle  into  5  equal  parts. 

Draw  any  line  AB  and  divide  it  at  C  so  that  sq.  on  AC = rect. 
AB,  BC  (II.  II). 

Describe  a  circle  with  centre  A  radius  AB. 

Cut  off  BD  in  this  circle = AC  (IV.  i). 

Describe  a  circle  through  ACD  (IV.  5). 

Join  CD,  AD.  ABD  is  the  required  triangle  sq.  on  BD 
(=AC)=srect.  AB,  BC. 
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Therefore  BD  touches  the  circle  ACD  (III.  37). 

Therefore  angle  BDC = CAD.  (III.  32).  Add  CDA  to  each 
of  these. 

Then  BDA  =  CAD  +  CDA.  But  BCD  =  CAD  +  CDA 
(I.  16). 


Therefore  BDA=BCD  (ax,  i).     But  BDA=ABD  (I.  5). 

Wherefore  BCD=CBD,  and  therefore  CD=BD  (I.  6). 

But  BD=CA  (cons.).     Therefore  angle  CAD=CDA. 

But  C  AD = BDC.    Therefore  CAD  is  half  BD  A. 

Let  ABC  be  the  given  right  angle,  and  on  BC  describe  an 
isosceles  triangle  with  the  angles  at  the  base  double  of  the  vertical 
angle  (IV.  10).  Bisect  DBC  by  EB,  and  then  bisect  DBE  and 
EBC  by  FB,  GB  (I.  9). 


Because  DBC,  BCD  are  each  double  of  BDC,  and  the  three 
angles  are  together  equal  to  two  right  tingles,  DBC  is  two>fifths 
of  two  right  angles,  whence  DBE,  EBC  are  a  fifth  part  of  two 
right  angles. 

Therefore  GBC,  EBG,  FBE,  DBF  are  each  one-fifUi  of  a 
right  angle,  and  therefore  ABD  is  the  remaining  fifth. 

The  opposite  angles  of  any  quadrilateral  figure  inscribed  in  a 
circle  are  together  equal  to  two  right  angles. 

If  the  opposite  angles  of  any  quadrilateral  be  together  equal  to 
two  right  angles,  show  that  a  circle  may  be  described  round  it, 
and  find  its  centre. 

Let  ABCD  be  a  quadrilateral  inscribed  in  a  circle. 

Join  BD,  AC. 

Angle  ADB=ABC  (III.  21). 

Angle  DCA=DBA  (IIL  21). 

Therefore  angle  DCB=ADB+DBA. 

To  each  add  DAB.  Then  DAB  +  DCBs5ADB  +  DBA+ 
DAB. 

But  ADB  +  DBA-f  DAB  =  two  right  angles. 
Therefore  DAB  +  DCB=two  right  angles. 


Let  ABCD  be  a  quadrilateral  having  ABC+ADC=:Two 
right  angles. 

Bisect  AB  in  F,  and  draw  FE  at  right  angles. 

Bisect  BC  in  G  and  draw  GE  at  right  angles. 

So  that  FE,  GE  meet  in  £.  Then  a  circle  described  with 
radius  BE,  centre  E,  will  pass  through  AC.  For  AF=FB. 
FE  is  common  ;  included  angle  is  a  right  angle.  Therefore  AE 
=  BE,  simUarly  BE=EC. 


And  this  circle  will  also  pass  through  D,  for  if  not,  let  it  cat 
DC,  or  DC  produced  m  H.  Join  AH.  Therefore  AHC+ 
ABC = two  right  angles.  • 

But  ADC  +  ABC  =  two  right  angles.  Therefore  angle 
ADC= AHC.  That  is  the  exterior  an^le  of  the  triangle  ADH 
is  eaual  to  the  interior  and  opposite,  which  is  absurd. 

Tnerefore  die  circle  cannot  pass  through  H  but  most  piss 
through  D. 


History. 

I.  Recite  the  chief  terms  of  the  treaty  between  France  aiKl 
England  at  the  close  of  the  Seven  Years*  War. 

England  was  to  retain  the  following  possessions : — ^Tobago, 
Dominica,  St.  Vincent,  Grenada,  Nova  Scotia,  and  Canada. 

She  was  to  give  up  St.  Lucia,  Cuba  and  Havannah,  Poniii- 
cherry. 

England  was  to  receive  Florida,  Senegal,  Minorca. 

Certain  boundaries  were  fixed,  and  rights  of  fishing,  etc* 
arranged. 

Write  a  brief  account  of  Burgoyne*s  disastrous  campaign  aci 
capitulation. 

In  1777  General  Burgoyne  set  out  from  Canada  with  a  boti) 
of  British  troops  to  push  across  country  and  form  a  cono<ctioa 
with  the  Hudson  River,  and  so  cut  off  the  New  England  States 
from  the  others  in  rebellion.  After  some  early  successes  he  slnivi 
boldly  out  and  engaged  the  Americans,  under  Generals  Gage  aw 
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Arnold,  at  Stillwater,  and,  though  victorious,  sqfiTered  severely  ; 
the  enemy,  however,  succeeded  in  cutting  him  off  in  the  rear, 
and  he  soon  found  hhnself  surrounded  by  a  hostile  and  ever-in- 
aeasing  force.  He  entrenched  himself  at  Saratoga,  and  vainly 
waited  for  help  and  relief.  So  closely  did  the  enemy  hem  him 
in  that  he  was  unable  to  employ  foraging  parties,  and  at  last, 
supplies  failing,  he  capitulatra,  and,  by  the  Convention,  his 
troops  were  allowed  to  return  to  England,  on  condition  of  not 
taking  any  further  part  in  the  war. 

Give  some  account  of  the  critical  condition  of  England  finan- 
cially, and  as  to  foreign  alliances  in  the  years  1796-97. 

The  expense  of  carrying  on  the  war  with  France  was  very 
great,  and  the  Government  had  to  draw  very  heavily  on  the  Bank. 
At  the  same  time,  the  fear  of  a  French  invasion  led  to  money 
being  held,  and  not  invested,  by  persons  who  were  fortunate 
enough  to  have  it ;  the  consequence  of  this  was  that  the  Govern- 
ment had  to  resort  to  paper-money,  and  it  was  some  time  before 
they  were  able  again  to  pay  in  bullion 

England  was  deserted  by  Prussia  and  Spain,  and  then  Spain 
soon  after  went  over  to  the  other  side,  while  the  French  had  also 
the  Datch  as  allies,  so  that  England,  single-handed,  was  opposed 
to  all  these  nations. 

Recite  the  chief  provisions  of  the  Act  of  Union,  passed  by  the 
Irish  Parliament  in  the  year  1800. 

(i)  That  Ireland  should  have  IC9  members  in  the  House  of 
Commons. 

(2)  Twenty-eiffht  peers  elected  by  their  fellows  to  represent 
them  in  the  House  of  Lords. 

(3}  That  the  Churches  of  England  and  Ireland  should  be 
united. 

(4)  And  that  both  countries  should  have  the  same  privileges  of 
trade  and  justice. 

Give  some  account  of  Lord  Chatham's  Ministry,  1766- 
1770. 

On  the  failure  of  the  RocVingham  ministry,  Chatham  was  in- 
duced to  take  office  and  form  a  Cabinet,  including  among  others 
Grafton,  Conway,  and  Townshend.  But  Pitt  soon  became 
seriously  ill,  or,  at  any  rate,  this  was  the  cause  stated  for  his 
withdrawal  from  public  life,  and  the  Ministry  had  to  float  on 
without  him.  Some  of  their  Acts  were  the  duties  imposed  on 
articles  sent  to  the  colonies,  and  tht  persecution  of  Wilkes.  After  * 
two  years'  silence,  Chatham  reappeared,  but  by  this  time  the 
Ministry  had  changed,  Townshend  had  died,  and  the  Grenville 
and  Rockingham  party  were  linked  against  him.  Lord  North  was 
Chancellor  of  the  Exchequer,  and  the  opinions  of  the  Govern- 
ment were  no  longer  Chatham's  opinions,  and  he  consequently 
resigned  office. 

Who  were  the  chief  members  of  the  Ministry  of  Rockingham  ? 
\!\ax  were  the  chief  difficulties  they  encountered  at  the  out- 
set? 

The  chief  members  of  this  ministry  were  the  Duke  of  New- 
castle, Grafton,  Conway,  and  Edmund  Burke. 

They  found  themselves  sadly  puzzled  how  to  act  towards 
America ;  the  Colony  was  in  arms  against  the  Stamp  Act ;  Gren- 
ville and  his  party  clamoured  to  have  it  enforced ;  Pitt  called  for 
its  repeal,  unconcutionally,  as  being  illegal. 

The  king  supported  Grenville's  view,  and  a  faction  called  the 
'  king's  friends,  and  whom  Macaulay  describes  as  a  '  reptile  body 
of  politicians,'  did  their  best  to  thwart  the  Ministry  and  support 
the  monarch,  and  they  thus  had  the  fuU  force  of  the  opposition  ; 
and  another  body,  who,  holding  Government  offices  and  sinecure 
places,  were  counted  as  supporters,  also  against  them.  Besides 
this  they  had  taken  office  with  the  support  of  the  Duke  of  Cum- 
berland, who  had  great  influence  ;  but  soon  afterwards  he  died, 
and  they  had  among  their  number  only  one  orator  (who  had  his 
name  to  make),  viz.,  Edmttnd  Burke. 

Detail  the  principal  causes  of  the  unexampled  distress  of  the 
years  1 8 16- 1 7  in  England. 

There  had  been  a  very  heavy  strain  on  the  country  by  the 
French  war,  wbidi  had  dxained  men  and  money  and  spoilt  trade. 
The  Government  had  consequently  had  to  increase  taxes  con* 
siderably. 

To  add  to  this  there  was  a  succession  of  bad  harvests,  and  the 
imporution  of  foreign  com  was  restricted  by  the  Corn  Bill  of 
1815.  Thus  bread  was  dear,  money  scarce,  and  trade  bad,  and 
the  lower  classes  would  suffer  most  by  all  this. 

Prepare  the  outline  of  a  lesson  for  an  advanced  class  on  one 
of  the  great  measures  of  reform  passed  between  1828  and  1837. 


Reform  Bill. 

Ask  who  is  member  for  the  boys'  town  or  county.  How  he 
becomes  member,  and  who  elects  him,  viz.,  householders  or 
lodgers  in  boroughs,  etc.  Select  some  well-known  town  in  their 
neighbourhood  which  has  members  and  another  has  not ;  by 
naming  several,  draw  out  the  general  principle  that  the  number 
of  members  depends  on  the  population.  Sketch  the  state  of 
affairs  before  1 831,  describing  such  places  as  Old  Sarum  and 
Gatton,  and  the  consequent  farce  of  election,  also  the  rioting  at 
elections  and  the  small  number  of  voters,  and  show  the  need  of 
reform. 

The  Passing  of  (he  Bill. — Describe  the  course  of  the  agitation  ; 
Lord  Grey's  Bill ;  its  rejection  ;  the  riots  at  Nottingham,  Bristol, 
aad  Derby ;  the  obstruction  by  peers  ;  and  the  threat  to  create 
new  peers  ;  the  final  passing  of  tne  Bill. 

Provisions. — Forty-four  new  boroughs,  two  members  each. 
Let  the  boys  try  to  name  some  of  these  b^r  recalling  the  names 
of  towns  that  have  ^rown  rapidly,  as  Birmingham,  Manchester, 
London,  etc.  Twenty-one  boroughs  one  member,  more  county 
members,  several  places  disfranchised. 

Describe  the  qualifications  necessary  for  voters,  and  those 
added  by  this  Bill,  such  as  ;f  10  householders  in  boroughs.  Ask 
why  the  time  of  election  should  have  been  reduced,  and  why 
counties  had  two  days  and  boroughs  one  day  allowed.  Compare 
with  present  time. 

Recapitulate,  and  make  complete  blackboard  sketch. 

Composition. 

Write  in  plain  prose  an  essay  on  one  of  the  following  :— 

{a)  '  This  was  the  noblest  Roman  of  them  all.' 
<^)  '  There  is  a  tide  in  the  affairs  of  man. 

Which,  taken  at  the  flood,  leads  on  to  fortune.' 
(c)  *  Unto  bad  causes  swear 

Such  creatures  as  men  doubt.' 

{b)  A  voyager  embarking  at  a  port  would  oflen  find  that  though 
everything  seemed  in  readiness  for  an  immediate  start,  still  the 
vessel  waits  and  waits,  and  the  captain  watches  the  water  until 
at  last  he  seems  satisfied,  and  gives  the  order  to  let  go.  If  the 
traveller,  impatient  of  the  delay,  inquired  of  a  sailor  the  reason 
for  the  apparent  waste  of  time,  the  answer  would  be,  '  We're 
waiting  for  the  tide,  sir,'  and  further  questioning  would  elicit 
the  explanation  that  the  vessel  could  only  cross  the  harbour 
bar  at  the  flood  tide.  This  is  evidently  the  kind  of  incident 
that  was  in  Shakespeare's  mind  in  writing  the  words  that  head 
this  paper.  In  the  scene  where  the  words  occur,  Brutus  and 
Cassius  are  consulting  as  to  the  future  movements  of  their  forces. 
Brutus  urges  immediate  action  and  attack,  Cassius  suggests 
waiting  for  the  enemy's  onslaught,  when  the  former  replies  that 
their  cause  is  ripe,  their  friends  are  all  with  them,  and  that 
future  delay  will  only  be  running  the  risk  of  desertion,  and  this 
view  he  urges  with  the  speech,  '  There  is  a  tide,  etc' 

Most  men  in  revievdng  their  life  can  look  back  on  some  period 
when  their  mode  of  action  has  led,  either  to  continued  after 
success,  or,  on  the  other  hand,  to  years  of  failure  or 
mediocrity. 

Who  in  reading  the  life  of  Lord  Beaconsfield  can  help  ad- 
miring the  tact  ot  the  man  in  seizing  the  opportonity  of  Sir  R. 
Peel's  acceptance  of  the  Anti-Corn  Law  League,  to  combine  his 
fortunes  with  those  of  the  disappointed  Tories,  and  abuse  their 
once-admired  leader  ;  and  many  other  noted  men  have  attained 
their  eminent  position  mainly  by  means  of  the  clear  foresight 
that  has  led  them  to  embark  on  their  enterprises  at  the  critical 
period  which  would  command  success. 

Grammar. 

Paraphrase  the  following  passages,  and  comment  briefly  upon 
the  words  italicised : 

Vexed  I  am 
Of  late  with  passions  of  some  difference^ 
Conception  only  proper  to  myself. 
Which  give  some  soil  perhaps  to  my  behaviours. 

'TIS  a  common  proof, 
That  lowliness  is  young  ambition's  ladder. 
Whereto  the  climoer-upwards  turns  his  face, 
But,  when  he  once  attains  the  upmost  round, 
lie  then  unto  the  ladder  turns  his  back, 
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Looks  in  the  clouds,  scorning  the  base  degnts 
By  which  he  did  ascend. 

Swear  priests  and  cowards  and  men  cauielaus 
Old  feeble  carrions  and  such  suffering  souls 
That  welcome  wrongs  ;  unto  bad  causes  swear 
Such  creatures  as  men  doubt ;  but  do  not  stain 
Tlie  even  virtue  of  our  enterprise, 
Nor  the  insuppressive  mettle  of  our  spirits. 
To  think  that  or  our  cause  or  our  performance 
Did  need  an  oath. 


These  couchings  and  these  lowly  courtesies 
Might  fire  the  blood  of  ordinary  men 
And  turn  pre-ordinanct  and  first  decree 
Into  the  law  of  children.     Be  not  fond 
To  think  that  Caesar  bears  such  rebel  blood 
That  will  be  thaw'd  from  the  true  quality 
lake  that  which  melteth  fools. 


I  have  lately  been  sorely  perplexed  by  contending  emotions 
and  with  thoughts  which  concern  me  alone,  and  which  some- 
what sully  and  spoil  my  demeanour  towards  others. 

It  has  very  often  occurred  to  me  that  humility  is  like  a  ladder 
which  assists  a  man  to  rise.  While  climbing  he  turns  his  face 
towards  it,  but  when  once  he  has  attained  the  desired  eminence 
he  turns  round,  no  longer  caring  for  those  steps  that  helped  his 
ascent,  but  viewing  the  wide  expanse  of  heaven. 

Priests  and  cravens,  deceitful  men,  and  faint-minded  old  per- 
sons are  those  from  whom  you  should  require  an  oath,  and 
from  those  who  delight  in  wrong-doiog.  Oaths  are  needed 
when  the  cause  is  bod,  and  when  the  performers  of  the  act  are 
untrustworthy ;  but  our  cause  is  not  of  this  class,  and  we  should 
only  tarnish  the  moral  excellence  of  our  undertaking,  and  our 
strength  of  purpose  by  supposing  that  either  need  an  oath  to  bind 
them. 

All  this  stooping  and  prostration  might  puffup  some  men  with 
pride,  and  cause  Uiem  to  alter  their  previous  decisions  with  the 
captiottsness  of  children.  Do  not  be  so  foolish  as  to  think  that 
Caesar*s  blood  is  so  easily  inflamed  as  to  lead  him  astray  in  his 
actions. 

Difference^^i^X.  are  in  conflict  one  with  another. 

degrees — the  steps  or  rungs  of  the  ladder. 

coMtelous — crafty  or  cautious,  first  meant  cautions,  then 

suspicious,  then  crafty  or  deceitful, 
t-orriimx— carcases,  used  contemptuously. 
couchings — stoopings,  prostrations,  to  *  couch  *  is  to  stoop  or 

bend  low. 
pre-ordinance — things  decreed  from  the  beginning, 
/^lu/— foolish,  still  used  in  the  north  part  of  England  with 

this  meaning. 

Explain  the  ides  of  March — I  had  as  lief  not  bc-^the  cross 
blue  lightning — no  fleering  tell-tale— richest  alchemy— the 
genius  and  the  mortal  instruments — the  eighth  hour — wilt  thou 
uft  up  Olympus  ?  -  signed  in  th^  spoil — cry  *  Havoc ' — Cauiar's 
angel — abjects,  orts,  and  imitations. 

The  ides  of  March, — The  13th  of  some  months  and  the  15th 
of  others  was  called  '  the  ides.'  The  ides  of  March  would  be 
the  15th. 

I  had  as  lief  not  be — I  would  as  willingly  not  exist. 

The  cross  blue  lightning — the  rigzag  path  of  the  lightning. 

No  fleering  tell'taU — no  grinning  or  sneering  sneak. 

Richest  alchemy. — Alchemy  professed  to  change  base  metal 
into  gold. 

Genius  and  the  mortcU  instruments— the  soul  and  the  bodily 
powers. 

fVilt  thou  lift  uf  Olymfus  ?—  Olympus,  a  mountain  in  Greece. 
The  miestion  is  asked  to  unply,  Wilt  thou  try  to  do  an  impossible 
-  thing? 

Signed  in  thy  sfoil—VaSae^  together  at  thy  capture. 

Cry*  Havoc* — raise  a  cry  of  slaughter  without  giving  any 
quarter. 

Casar^s  angel— W9S  like  his  guardian  angel,  so  inseparable  was 
he  from  him. 

Abjects^  ortSf  and  imitcUions—ctsXSi^^cj  pieces,  odds  and  ends, 
and  mocking  others. 

Show  the  truthfulness  of  the  following  lines : — 

Yon  grey  lines 
Thai  fret  the  clouds  are  messengers  of  day. 


I  am  constant  as  the  northern  star. 

Hollow  men,  like. horses  hot  at  hand, 
Make  gallant  show  and  promise  of  their  mettle. 

In  watching  a  sunrise,  fhe  even  dulness  of  the  sky  would  be 
observed  to  change,  and  a  few  lines  break  the  clouds,  tbea 
gradually  spreading  and  changing  colours. 

The  northern  or  pole  star  is  said  to  be  the  centre  of  the  heavenly 
systems,  and  our  axis  points  to  it,  hence  it  never  changes  its 
position  in  the  heavens. 

Those  horses  that  prance  much  and  are  restless  are  often 
thought  to  be  splendid  animals,  and  seem  to  be  only  too  eager 
to  perform  great  feats.  So  with  hypocritical  persons ;  tbey 
promise  much,  but  perform  but  little  of  it. 

Point  out  any  grammatical  peculiarity  in  the  following  :— 

ni  about, — ^A  verb  of  motion  (as  turn)  omitted  belbce  an 
adverb  or  preposition,  common  in  Shakespeare. 

Be  not  jealous  on  me, — *  On '  used  for  *  of.* 

What  need  we  any  spur,—*  What '  for  *  why.* 

And  that  wen  much  he  shall, — '  Much  *  means  '  hard,*  and  that 
is  put  before  '  were.* 

Let  no  man  abide  this  deed  but  we  the  doers,^* }Xvit*  is 
used  transitively,  as  in  '  I  cannot  abide  it,*  and  '  we  *  is  subject  of 
*  will  abide  it,'  which  is  understood. 

There  is  tears  for  his  love. — '  Tears  *  plural  and  'is'  singnlar. 
'  Tears  is  there.* 

Ay,  and  truly  you  were  best—i,e,y  'it  were  best  for  yon.* 
The  objective  pronoun  put  before  the  verb. 

As  the  flint  bears  fire  who  shows  a  hasty  stark, — *\yho, 
which  we  use  only  for  person,  here  refers  hdsSn  to  a  neuter 
thing,  *  fire.*    *  We  should  say  *  that  *  or  *  which.' 

Only  I  yield  to  die, — The  place  of  the  adverb  '  only  *  changed 
from  behind  the  verb  to  before  the  subject. 

Write  an  analysis  of  the  Essay  on  Study,  explain  and  illustrate 
from  your  own  reading,  books  to  be  *  read  by  deputy,'  to  be 
'  swallowed,*  and  the  b^t  cure  for  '  wandering  wits. 

Studies  are  for  delight,  ornament,  and  improvement  of  mind 
or  intellect. 

{Too  much  study  is  idleness  and  laziness. 
Used  too  much  for  ornament  is  affectation. 
To  judge  solely  by,  and  depend  entirely  on,  weakness. 
They  must  be  linked  with  and  controlled  by  experience. 
Read  to  weigh  and  consider. 
Some  books  read — 

(i)  Only  in  part. 

(2)  Others  scanned  through. 

(3)  Others  wholly  aod  carefully. 

(4)  Others  by  deputy. 
Reading  makes  a  full  man. 
Writing  an  exact  man. 
Conversation  a  ready  man. 

Different  studies  serve  different  purposes. 
As  Mathematics — to  give  power  of  concentration. 
History — ^a  knowledge  of  the  ways  of  the  world. 
Logic  and  Rhetoric — argumentative  power. 

Books  *  to  l>e  swallowed,*  such  as  novels,  descriptions  of  his 
torical  characters,  or  adventures,  give  one  a  general  knowledge, 
but  would  l>e  waste  of  time  to  study  carefully  every  detail 

'  Read  by  deputy.'  Large  volumes,  such  as  Mill*s  '  Political 
Economy,*  or  Hamilton  s  *  Mental  Philosophy,'  which  are  too 
compendious  for  students  in  college  to  wade  through,  but  if  read 
by  the  tutors,  and  abstracts  given  of  the  parts  most  useful  to  them, 
the  abstracts  would  be  of  great  value. 

Best  cure  for  '  wandering  wits.'  Mathematics.  It  is  no  use  try- 
ing in  a  half-hearted  style  to  study  Euclid,  for  instance  ;  for  if  wc 
let  our  wits  wander,  and  once  drop  the  thread  of  the  demonsua- 
tion  it  is  necessary  to  begin  all  over  again. 

Name  some  of  the  '  false  points  of  praise  * ;  and  point  out  ho« 
praise  may  be  judiciously  employed. 

Fahe  points  of  /Vaij^— When  it  is  only  flattery  or  praising  t*) 
one*s  hurt,  maliciously,  either  to  him,  and  so  cause  him  to  U 
conceited,  or  to  others  to  excite  jealousy.     Over-praising  one. 

Judicious  use  of  Praise— 1{  a  boy  has  done  a  difficult  task, 
praise  will  be  a  reward  to  him,  and  stimulate  him  to  further 
effort.  If  the  praise  be  public,  others  will  also  be  excited  to 
emulation. 

State  briefly  the  antithesis  between  the  conduct  of  the  yoong 
and  the  old,  suggested  in  Bacon's  essay  on  *  Youth  and  Age-' 
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Youth, 

Quick  in  invention  and  im- 
agination. 

Good  at  carrying  oat  new 
projects,  or  acting  under  fresh 
drcomstances. 

Err  through  rashnessi 

Undertake  more  than  they 
on  fulfiL 

Do  not  wait  to  calcuhite 
ways  and  means. 

Act  by  impulse  of  will  and 
affections. 


Age. 
Slow,  but  sure. 

Better  in  counselling  things 
already  known  than  in  adapt 
ing  to  new  circumstances. 

Fail  in  not  acting  quickly 
enough. 

Consult  too  long,  object  too 
much,  and  are  too  careful  of 
not  adventuring  money  where 
it  may  be  lost. 

Are  governed  by  the  power 
of  understanding. 


BY  W.   C.  COUPLAND,  M.A.,   B.SC., 

LtUmttr  pm  Menial  and  Afaral  Seunce  at  Bedford  CoUtgi^ 

L>andon» 

VI.— The  Will  and  its  Training — (continued). 

Much  of  the  war  of  words  that  has  been  waged  in 
respect  of  this  question  of  the  nature  and  extent  of 
Will  would  have  been  rendered  unnecessary,  if  it  had 
been  always  understood  that  pleasure  and  pain  are,  in 
strict  language,  not '  motives'  at  all,  except  in  relation  to 
a  character.  Exaggerated  stress  laid  upon  the  external 
factor,  the  represented  pleasure  and  pain,  has  led  to 
human  beings  being  considered  the  creatures  of  cir- 
cumstance ;  an  excessive  attention  to  the  internal 
Cactor  has  given  rise  to  the  idea  of  a  metempirical 
entity,  playing  at  times  the  part  of  a  dtus  ex  machina 
by  mterfering  with  the  psychical  mechanism,  a  pure 
potency  whose  reality  and  actuality  are  far  from  being 
synonymous.  It  is  here  maintained  that  it  is  impos- 
sible (except  logically)  to  separate  will  and  manifesta- 
tion of  will,  and  that  what  we  have  to  consider  is  the 
quite  definite  relation  of  the  active  side  of  mind  to 
feeling.  Frequently,  it  must  be  said,  the  feelings  are 
of  a  very  subtle  and  concealed  kind,  so  that  they  do 
not  form  portions  of  distinct  consciousness,  and  some- 
what of  the  mystery  that  has  hung  round  these  volun- 
tary processes  is  doubtless  due  to  this  circumstance ; 
for  it  is  by  no  means  always  possible  to  peer  into  the 
dark  laboratory  where  the  forces  of  the  mind  are 
elaborating  in  silence  their  marvellous  products.  But 
however  obscure  the  subject  always  in  detail  remains, 
we  know  sufficient  of  the  process  now  to  clearly  formu- 
late the  problem,  and  can  always  translate  the  fictitious 
abstractions  of  the  schools  into  the  language  of  concrete 
consciousness.  We  shall  not  be  disturbed,  eg.^  by 
associations  of  a  metaphysical  nature  that  have  gathered 
round  such  a  term  as  that  of '  choice,'  for  instance. 
We  shall  regard  it  as  a  short  expression  for  the  fact 
that  any  particular  resolution  is  chiefly  dependent  upon 
the  internal  factor,  the  spiritual  fabric,  which,  although 
known  in  the  main,  will,  in  large  part,  always  be  un- 
known until  revealed  at  the  moment  of  action.  The 
ukciian  is  due  to  that  which  is  somewhat  vaguely 
styled  '  the  character,'  which  in  part  resembles,  and  in 
part  is  unlike,  that  of  other  individuals.  This 
character  is  liable  to  modification,  and  hence  the 
*  choice'  may  vary  with  the  very  same  persons  with 
the  very  same  motives,  for  between  the  two  occasions 
of  choosing  the  individual  may  have  been  submitted 
to  influences  which  render  the  situation  a  different 
one.  Room  is  therefore  found  at  this  point  for  the 
part  of  the  educator,  and  we  accordingly  pass  to  the 
consideration  of  the  Training  of  the  Will 


Let  the  nature  of  the  problem  be  quite  understood. 
Given  human  minds  with  certain  susceptibilities  and 
propensities,  how  to  induce  the  adoption  of  a  particu- 
lar line  of  conduct.    The  methods  will  be  different  to 
some  extent  according  to  the  numbers  attempted  to 
be  influenced.    An  orator  in  dealing  with  a  vast 
multitude  can  only  appeal  to  the  broadest  principles  of 
human  nature.    He  must    consider    the  multitude 
before  him  as  a  single  plain  individual,  a  being  simpli- 
fied to  the  mental  and  moral  structure  possessed  by  the 
average  of  mankind,  and  therefore  not  below  the  level 
of  the  time  or  much  above  it     In  the  same  way  the 
disciplinarian  in  dealing  with  a  large  body  of  youths ; 
average  juvenile  nature  must  be  assumed,  and  the 
discipline  must  be  calculated  for  the  average.     But  it 
is  the  same  thing  whether  we  deal  with  the  average 
of  a  large  number  or  the  mean  stratum  of  the  nature 
of  any  one  individual ;  and  hence  we  may  assume  in 
all  discipline  of  the  will  that  certain  motives  will 
influence  all  alike.    The  apatites  are  common  to  all 
The  instinctive  cravings  which  have  reference  to  the 
life-preserving  functions  can  be  taken  for  granted  as 
uniformly  strong.    Now  the  satisfaction  of  these  pri- 
mordial cravings  up  to  a  certain  limit  is  essential  for 
healthy  existence,  and  the  only  danger  here  is  of 
undue  interference.    As  a  rule,  it  may  be  taken  for 
granted  that  the  child  knows  its  own  wants  best  when 
these  wants  have  reference  to  self-preservation.    But 
there  is,  of  course,  a  dubious  margin ;  and  for  this 
reason,  that  a  gratified  appetite  is  wont  to  make  its 
appearance  hereafter  in  the  guise  of  desire.    A  desire 
is  a  state  of  mind  wherein  we  are  subject  to  the 
fascmation  of  some  pleasure,  now  ideal,  whose  sweet- 
ness we  have  already  tasted  in  the  reality.    Now  as 
the  gratification  of  all  appetites    is  attended  with 
pleasure,  it  is  quite  possible  for  the  pleasure  to  become 
a  distinct  object  to  the  mind,  and  for  the  craving  to 
arise   when  there  is  no  real  need  of  the  system. 
Besides  the  appetites,  whose  gratification  is  essential 
for  healthy  existence,  there  are  secondary  desires  due 
to  a  certain  way  of  living,  a  certain  social  environ- 
ment, to  anything,  in  short,  which  continued  for  a 
sufficient  time  comes  to  be  craved  so  ardently  that  its 
absence  is  keenly  felt     It  is  not  always,  indeed,  easy 
to  discriminate,  especially  in  an  advanced  stage  of 
civilisation,  between  those  cravings  which  are  of  the 
essence,  as  one  might  say,  of  our  being,  and  those 
recurring  needs  which  have  come  to  be  a  part  of  our 
ordinary    life-routine.      Directly,    however,    pleasure 
becomes  an  object  for  its  own  sake,  we  get  an  effective 
leverage  for  controlling  the  will.    But  the  difficulty  of 
the  case  is  this,  that,  save  in  the  case  of  the  absolute 
needs  of  the  constitution,  the  susceptibility  varies  so 
much  that  a  very  different  discipline  is  necessary  in 
some  cases  than  in  others.     Next  to  primary  appetite 
I  think  one  might  say  that  sodality  is  the  strongest  of 
all  cravings.    Of  all  modes  of  punishment  at  least 
absolute  solitary  confinement  has  always  been  recog- 
nised as  the  most  painful,  and  resort  to  even  a  small 
measure  of  it  should  be  very  sparingly  exerc'sed.     As 
we  must  not  yet  enter,  however,  upon  the  general 
subject  of  moral  education,  but  confine  ourselves  to  the 
psychology  of  the  will,  we  must  be  content  with  the 
foregoing  illustrations  of  the  endeavour  to  force  an 
association  between  a  certain  course  of  conduct  and 
consequent  pain  or  pleasure.    Of  the  two  species  of 
association  the  latter  is  by  far  the  more  desirable,  but 
it  cannot  be  said  that  it  is  the. more  forcible.    There 
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is  no  mind,  indeed,  so  fortunate  in  its  constitution  as 
to  be  guided  by  the  lure  of  pleasure  alone,  and  hence 
the  one  application  of  pain  becomes  the  gravest  of 
problems.  There  is,  indeed,  a  self-rectifying  power  in 
both  disciplines,  for  pleasure  grasped  in  *  excess  passes 
into  pain,  and  pain  applied  beyond  a  certain  point 
renders  the  nature  obtuse  and  insensitive. 

The  end  to  be  achieved  in  the  discipline  of  the  will 
is  to  raise  a  pleasure  or  pain  in  idea  to  the  intensity 
of  a  pain  or  pleasure  in  reality,  to  make  the  individual 
act  as  he  would  act  if  the  solicitation  were  there  in  all 
the  urgency  of  a  present  feeling.  It  will  be  obvious 
that  the  most  imaginative  mind  has  the  best  chance  of 
conforming  his  conduct  aright  without  any  extraneous 
aid  in  the  shape  of  rewards  and  punishments.  And 
undoubtedly  it  is  so ;  only  imagination  may  be  strong 
or  weak  in  relation  to  quite  different  things.  But  even 
so  guarded,  the  remark  will  not  be  true  unless  along 
with  the  imagination  can  be  the  conviction  of  realisa- 
tion. Now  there  is  not  always  this  co-existence 
between  a  vivid  imagination  and  belief.  We  may  very 
vividly  depict  all  the  harmful  consequences  of  some 
indulgence,  and  yet  have  a  secret  hope  that  such  con- 
sequences may  be  in  some  way  averted.  It  is  the 
characteristic  of  a  normal  mind  to  adjust  its  action  to 
the  probabilities  of  the  prospective  pains  and  pleasures. 
It  is  the  mark  of  an  unsound  mind  to  see  the  better, 
and  yet  follow  the  worse,  to  be  so  possessed  by  an 
idea  as  to  seek  fruition  utterly  regardless  of  conse- 
quences. When  action  is  not  capable  of  being  pro- 
portioned to  motive  the  will  is  paralysed,  and  what 
training  is  possible  must  have  for  object  the  restora- 
tion of  the  physical  or  mental  balance.  But,  if  there 
be  no  derangement  of  the  volitional  mechanism,  the 
processes  available  for  attaining  that  self-mastery 
which  lies  at  the  foundation  of  all  progress  are  the 
following. 

As  thoughts  and  feelings  come  and  go  according  to 
^purely  natural  law,  it  is  frequently  necessary  to  inter- 
fere with  the  current  succession,  and  to  turn  into  other 
channels,  or  wholly  to  subdue  the  energy  of  emotion. 
To  accomplish  these  ends  it  is  indispensable  to  acquire 
a  habit  of  attention.     We  must  gain  the  power  of 
singling  out  certain  less  conspicuous  portions  of  the 
train  of  thoughts,  letting  all  else  go,  and  dwelling  upon 
the  chosen  objects  until  they  occupy  the  whole  field 
of  consciousness.    The  lesson  may  be  begun  in  the 
simplest  act  of  observation,  where  the  natural  tendency 
to  dwell  on  more  striking  objects  is  thwarted,  and  the 
gaze  is  concentrated  on  uninteresting  details.    So 
important  is  the  acquisition  of  this  power  in  the 
development  of  the  will,  that  it  is   often  the  only 
weapon  at  our  disposal  for  gaining  the  victory  in  the 
warfare  of  the  inner  life.    The  importance  of  it  may 
be  imagined  when  we  reflect  that  the  intellectual 
rains  are  always  at  the  mercy  of  chance  suggestions, 
hat  there  is  no  guarantee  for  correct  associations 
eing  formed    in    the    haphazard    conjunctions    of 
rdinary  experience.    The  firmest  associations  may  in 
this  way  get  formed  before  any  selective  power  has 
been  exercised. 

The  emotions  exert  their  influence  either  directly  in 
the  shape  of  powerful,  spontaneous  impulses,  or  in- 
directly through  association  with  some  special  ideas. 
The  waves  of  feeling,  never  wholly  insignificant,  some- 
times gather  an  unexpected  strength,  the  causes  being 
wholly  unconscious,  or  an  idea  may  leap  into  life  in 
consequence  of  some  casual  suggestion.    To  subdue 


our  emotions  directly  by  sheer  force  of  will  is  impos- 
sible.   The  most  effective  course  is  to  play  one  off 
against  another.    It  is,  indeed,  a  misuse  of  language 
to  describe  will  as  a  source  of  energy ;  the  office  of 
the  will  is  directive.    The  energy  of  the  system  is 
supplied  by  feeling.    The  control  of  any  feeling,  then, 
is  either  by  releasing  the  springs  of  a  contrary  feeling, 
as  when  hate  is  quenched  by  love,  or  by  diverting  the 
emotional  stream,  by  fixing  the  attention  on  thoughts 
that  are  linked  with  other  more  desirable  feelings. 
The  difference  between  the  man  of  weak  and  of 
strong  will  lies  in  this,  that  the  former  allows  him- 
self to  be  at  the  mercy  of  the  passing  thought  or 
transient  emotion ;  the  latter  allows  the  thought  of 
injurious    consequences    to    act    as  a    new  motive, 
in  addition   to   the    present  impelling  forces.    We 
have,  at  opposite  ends  of  the  volitional  scale,  the 
amiable  yielding  temperament,  which  gives  up  at  the 
first  assault,  whose  actions  cannot  be  calculated  upon, 
and  the  hard,  unbending  character  to  which  the  bare 
love  of  power  ranks  as  sole  motive.     Where  the  one 
is  self-destructive,   by  allowing  its  strength    to  be 
undermined,   the    other   crushes,  not    controls  the 
sensuous  nature,  and  seals  up  the  fountains  of  emotion. 
The  desirable  temperament  is  flexible  without  being 
weakly  concessive,  attains  its  ends  with  a  due  regard 
to  changing  circumstances.     It  requires  a  nice  tact  to 
know  when  to  yield  to  the  pressure  of  feeling,  when 
to  call  up  the  opposing  force  of  a  permanent  ideal 
Man  is  not  to  be  the  sport  of  blind  nature,  but  to  be 
a  law  to  himself.     He  has  to  rise  out  of  the  Fate  of 
Nature,  but  in  obedience  to  certain  norms  that  are 
impersonal,  which  are  valid  not  only  for  himself,  but 
for  all  men.   Self-control  does  not  mean  self-assertion. 
It  means  giving  that  weight  to  the  various  impulses 
which  is  their  due  as  part  of  a  well-ordered  system. 

To  return,  then,  to  our  method  of  self-controL  Its 
conditions  and  limits  are  well-defined.  As  volition 
means  action  determined  by  feeling  (the  only  motor- 
feelings  being  pleasures  and  pains),  a  rightly  directed 
volition  signifies  action  not  according  to  what  we  do  feel, 
but  according  to  what  we  should  feel-  Any  instance 
of  acquired  self-command  will  illustrate  the  process. 
To  be  simply  borne  along  by  an  impulse  may  be 
highly  pleasurable,  to  follow  some  favourite  pursuit, 
to  read  some  enticing  book  (the  opening  for  the 
training  of  the  youthful  will  is  usually  afforded  by  such 
an  instance) ;  but  a  foresight  of  remote  consequences 
reveals  the  greater  worth  of  another  course  of  conduct, 
for  the  moment  painful,  but  productive  of  a  more 
lasting  pleasure,  say  the  mastering  of  a  scientific 
treatise.  Only  a  highly-developed  intelligence  can  be 
expected  to  vividly  realbe  the  advantages  of  such  a 
course  of  action,  and  the  strength  of  the  motive- 
power  must  be  increased  by  the  coercive  discipline  of 
pain  for  neglect,  that  is  by  making  the  following  the 
present  impulse  less  pleasurable  than  performance  of 
the  prescribed  task.  But  no  educator  will  be  satisfied 
by  a  merely  coercive  policy.  Enforced  obedience 
may  engender  habit,  but  habit  thus  produced  is 
apt  to  degenerate  into  slavery.  The  last  stage  of  the 
educational  process  consists  in  the  calling  into  play 
one  supreme  motive, //«7wr^  in  the  exercise  of  ori^nd 
power.  When  an  end  aimed  at  is  accepted  as  our  own 
end,  then  for  the  first  time  is  the  action  rightly 
described  as  freely  chosen  or  pre-eminently  voluntary. 

In  the  education  of  the  will  two  things  are  especially 
to  be  kept  in  view.    The  one  is,  that  progress  must  at 
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^rst  be  very  gradual  The  control  of  thought,  the 
direction  of  feeling,  cannot  proceed  beyond  a  certain 
pace.  To  ask  for  much  self-denial  at  the  outset  is  to 
be  utterly  unreasonable.  The  other  is,  that  each 
success  is  to  be  regarded  as  a  plus^  every  failure  as  a 
minus  quantity.  Each  victory  over  present  inclination 
for  the  sake  of  a  more  distant  good  makes,  quite  inde- 
pendently of  the  law  of  habit,  the  chance  of  a  second 
victory  easier  by  giving  a  new  motive,  viz.,  the  memory 
of  a  victory  achieved,  and  therefore  adds  a  fresh 
stimulus  to  exertion.  On  the  other  hand  the  memory 
of  failure  is  an  obstructive  force;  the  second 
attempt  will  be  more  arduous  than  the  first,  the 
natural  inertia  of  the  system  being  reinforced  by  a 
certain  amount  of  belief  that  voluntary  effort  itself  is 
vain.  Hence  the  egregious  folly  of  requiring  efforts 
beyond  the  individual  strength.  Unless  there  is  a 
probable  certainty  of  success  the  will  should  not  be 
called  upon  ;  an  easier  task  must  first  be  attempted ; 
the  inexperienced  warrior  must  win  his  spurs  on  a  less 
dangerous  field. 

(To  be  continued,) 


[The  Editor  nspcijully solicits  cofUribtUicns — alio/ which  will 
he  regarded  as  strictly  private— /^  this  column.  For  obvious 
reasons f  it  cannot  be  stated  in  which  district  the  questions  have 
ken  set,} 

Arithmetic. 


STANDARD  II. 


(i)  33.««oX78. 

(2)  50,904-7-9. 

(3)  76*372 -49.080. 

(4)  13*865  X  309. 

(5)  7i,oi6-r8. 

(6)  74,986-29,308. 


Ans.  2,642,640. 

Ans.  5,656. 

Ans.  27,292. 

Ans.  4,284,285. 

Ans.  8,877. 

Ans.  45,678. 


STANDARD  III. 


(i)  A  girl  had  11  s.  in  her  pocket.  Her  brother 
gave  her  5s. ;  he  then  had  8s.  left  How  much  more, 
at  first,  had  he  than  his  sister?  *  Ans.  2s. 

(2)  A  man  was  bom  in  1569  and  he  died  in  1670. 
AnoUier  roan  born  in  the  same  year  died  in  1680. 
How  much  was  one  older  than  the  other  ? 

Ans.  10  yrs. 

(3)  What  number  multiplied  by  747  will  bring  the 
same  answer  as  87  multiplied  by  249  ?       Ans.  29. 

(4)  What  number  multiplied  by  747  will  bring  the 
same  answer  as  27,380-  13*934?  Ans.  18. 

STANDARD  IV. 

(i)  If  10  pennies  standing  one  upon  another 
measure  an  mch,  how  much  money  is  there  in  100 
heaps  standing  4  feet  high  ?  Ans.  ^200. 

(2)  How  many  inches  in  a  miles  20  yds,  f 

Ans.  127,440. 

(3)  60  ac  4  rds.  14  per.  19  yds.  to  feet. 

Ans.  2,661,142^  ft 


(4)  ^3"  iSs-  9<i-^5o8. 

Ans.  j£o  I2S.  3|d.+48 

(5)  A  field  is  1000  acres.  How  many  acres  are 
there  in  no  fields?  Ans.  110,000.       |       (^)  Page  loi. — 'The  lion in  Asia.' 


(6)  If  a  man's  income  is  ^^50  per  quarter  year,  and 
he  spends  8s.  a  week,  what  does  he  save  ? 

Ans.  ;;^i79  4s.  od. 

(7)  ;i^4,763  iSs.  9d.  x  5,010. 

Ans.  ;£^2 3,867,326  17s.  6d. 

(8)  A  forest  of  5,024  acres  was  cut  into  fields,  each 
containing  no  yds.     How  many  fields  were  there  ? 

Ans.  221,056. 
[N.B. — The  fields  are  each  less  than  an  ordinary 
village    school-room ; — exquisitely     ridiculous. — Ed. 
of  P.  T.] 

(9)  A  sum  of  money  was  distributed  among  97 
men  and  87  women ;  each  man  got  ;;^i)  3  shillings, 
2  half  crowns,  and  5  sixpences ;  each  woman  got  half 
as  much  as  a  man.    What  was  the  amount  of  money? 

Ans.  ;;^2i4  5s.  3d. 

STANDARD   V. 

(0  f +  HA-  Ans.  1^. 

(2)  If  I  walk  120  yds.  m  i  minute,  how  long  will  it 
take  to  go  3  miles  ?  Ans.  44  min. 

(3)  A  farmer  pays  a  |d.  rent  for  every  square  yard 
of  his  farm.  His  whole  rent  is  ;i^363.  Find  the  size 
of  the  farm  in  acres.  Ans.  72  acres. 

(4)  17  lbs.  at  ajd.  per  lb ^^o    3     6J 

5^  lbs.  at  IS.  6d.  per  lb 083 

7  lbs.  at  2s.  6d.  per  lb.    ...         ...     o  17     6 

5  tins,  each  containing  17  lbs.  at 

7d.  per  lb 297 

Ans.  jCs  18  loj 

r 

(5)  676  articles  at  J£^  i8s.  lo^d.  each. 

Ans.  ;;^536  19s.  6d. 

(6)i  +  i  +  i+f  Ans.  2,V 

(7)  Find  the  value  of  6  cases  each  containing 
17  cwt.  2  qrs.  21  lbs.  at  £2  14  s.  od.  per  ton. 

Ans.  ^14  6s.  6^d. 

(8)  4  men  dig  a  drain  69  yds.  long  in  42  days ;  how 
long  will  it  take  10  men  to  dig  the  same  drain  ? 

Ans.  i6f  dys. 
N.B.   Mental  Arithmetic  taken  throughout.    Not 
severe. 

Grammar. 

STANDARD   11. 

To  underline  nouns  and  verbs  in  dictation. 

STANDARD   III. 

Each  scholar  to  pick  out  one  part  of  speech  from 
dictatioa 

STANDARD  IV. 

Parse : — 

(a)  The  bear  lives  near  the  sea 

(d)  For  he  likes  to  swim  in  the  water. 

STANDARD  V. 

Analyse  and  parse  : — 

(a)  By-and-by  up  comes  the  round  head  of  the  seal 

(d)  Sometimes  he  dives  into  the  water  after  a  fish. 

Dictation. 


All  the  dictation  was  taken  firom  the  ^  Royal  Reader' 

STANDARD   II. 

(a)  Page    95. — '  There  was before  him.' 
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STANDARD  IIL 

(tf)  Page  loi. — 'When  he  reached same  time/ 

{p)  Page    99. — "The  butler  best  policy.' 

STANDARD  IV. 

(tf)  Page  t%. — *  A  Swiss  hunter down  the  cliff/ 

ip)  Page  68. — *  Chamois  hunting their  escape.' 

Reading  and  Recitation. 

In  Standards  II.,  Ill,  and  IV.,  the  *  Royal  His- 
torical Readers' and 'Royal  Geographical  Readers' 
were  used,  each  being  read  alternately. 

In  Standard  V.,  •  Robinson  Crusoe.' 

The  repetition  was  severe  throughout. 


Geography. 

STANDARD  II. 

Name  the  oceans.  Name  the  continents.  Point  to 
each.  What  is  an  island?  Point  to  and  name 
islands  on  the  map  of  world.  What  is  a  lake  ?  Point 
to  one  in  England.  What  is  a  peninsula?  Point  to 
one  in  England.  What  is  a  bay  ?  Pomt  to  one  on 
the  map. 

STANDARD  III. 

Relative  positions  of  counties  in  South  of  England — 
boundaries — islands  in  mouth  of  Thames— capes — 
bays  —  islands  off  south  coast  —  towns  in  south 
counties. 

STANDARD  IV. 

Name  islands  north  of  Scotland  which  are  nearest 
to  Scotland — islands  on  west.  How  many  groups  ? 
I^argest  of  outer  Hebrides— a  town  on  it.  Largest  of 
inner  group.  What  do  we  get  from  Skye?  What 
separates  the  two  groups  ?  River  on  the  west  of  Scot- 
land. Chief  town  on  the  Tay — what  noted  for? 
What  town  is  a  port  for  whale  fishers  ?  Town  near 
Firth  of  Forth — ^what  is  its  port  ?  What  is  Dunferm- 
line noted  for  ?  What  is  Paisley  noted  for  ?  Town 
on  Clyde  ?    What  is  Aberdeen  noted  for  ? 

Where  is  St  John's?  British  North  America? 
What  is  between  Erie  and  Ontario  ?  How  far  do  they 
fall?  Where  is  Newfoundland?  New  Brunswick? 
What  is  the  Fraser  River  noted  for  ?  Rivers  flowing 
north?  Where  is  Halifax?  Manitoba?  Rocky 
Mountains  ?    Vancouver  Isle  ? 

(Inspector  asked  children  to  point  out  places  on  the 
cuip.) 


^itblirotxons  ^mibtltr. 


Bell  (Q.)  and  Sons— 
Sallttsti ;  Catilina  et  Jugturtha.     By  G.  Longman. 

Bladde  and  Bon^ 

Robinson  Cnuoe. 

Rendings  from  Sir  Walter  Scott,  with  Notes. 

Adventures  in  Field,  Flood,  and  Forest. 


The  Pirate  Island.  By  Harry  Collingwood. 
Bro  hers  in  Arms.  By  F.  Bavford  liarrisoa 
Stocies  of  the  Sea  in  Former  Days. 


Ohambers  (W.  and  RH 

Elementary  Hygiene.    By  T.  London. 

Davies  (H.  O.)— 
The  Queen  and  Her  Relations  (a  genealogical  table). 

Fisher  TJnwln  (T.>— 
Easy  Lessons  in  Botany.    By  E.  Step. 
First  Natural  History  Reader. 
Heroic  Adventure. 
Plant  Life.    By  £.  Step. 

Heywood  (JohnH 

Analysis  of  tbe  Book  of  Judges.    By 
and  the  Rev.  T.  Boston  Johnstone. 


Hughes,  M.A., 


Hodder  and  Stoufihton— 

Meg's  Mistake.     By  Mrs.  R.  O'Reilly. 

A  Long  Lane  with  a  Turning.     By  Sarah  Doudney. 

Just  in  Time.    By  Mrs.  G.  S.  Reaney. 

The  Orient  Boys. 

The  Autocrat  of  the  Nursery.     By  L.  T.  Meade. 

Jakeman  and  Oarver— 

The  Oxford  and  Cambridge  French  Reader.    By  Frederic 
Hunt 

Jarrold  and  Sons— 

Geography.     Standards  I.  to  VII.  1   Young  Ea- 

Arithmetic  Standards  I.  to  VII. ,  and  Answers.  >  gland  School 
Summary  of  English  History.  J       Series. 

Johnston  (A.)— 
Johnston's  Object  Lesson  Pictures  for  Schools.  Fruit  Trees:- 
OUve,  Peach,  Bread  Fruit,  Vine,  Fig,  Pomegranate. 

Kegan  Paul  and  Gk>.— 

Higher  Education  in  Germany  and  England.    By  C.  Bird. 

Iionffinans  and  Oo.— 

Virgil's  iEneid.     Book  XII.    (Dr.  AVhite's  Grammar  School 

Texts.) 
Longman*s  Magazine.    October. 
The  Elements  of  Music.     By  F.  Davenport. 
Key  to  the  Art  of  Solving  Problems  in  Higher  Arithmetic 

By  Rev.  J.  Hunter,  M.A. 

Misoellaneous— 

The  Comhill  Magazine.    October     (Smith,  Elder  and  Co.) 
A  CaUlogue  of  the  Japanese  Exhibite  at  the  Health  Exhibitioo. 

(W.  Clowes  and  Sons,  Limited.) 
Letts's  Illustrated  Household  Magazine  for  October. 

Maclehose  (J.)  and  Sons— 

German  Grammar.     By  Clemens  Schlomka,  M.A.,  Ph.D. 

Murby  (T.)— 
Algebra  for  Beginners.  Stages  I.,  IL  and  III.  By  W.  Dodds. 
Langton's  Examples  in  Arithmetic    Standard  VII. 

Nelson  (T.)  and  Sons— 
The  World  at  Home.     Standard  VI. 

Nisbet  (J.)  and  Oo.— 
Lays  and  Ballads  of  Heroism.     By  H.  J.  Barker. 

Bobertson  (O.)  and  OOm  Liznited— 
Grammar  and  Logic.    By  J.  W.  F.  Rogers. 

Stanford  (B.)— 
The  London  Geographical  Reader.    Book  V. 

The  Oxford  Univexsity  Press— 

The  Church  of  England  Sunday  Service  Book. 


Errata.— In  October  number  of  Practical  Tbachii,  ob 
page  361,  for  /129  read  £\\2  17s.  6d.,  and  for  j^i4^  5**  ^^ 
;ti35«    On  page  360,  for  3  nad  3 A* 
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UtTWKBUL 


Graaiotff, 


LONDON    TOWN. 


Musk  by  T.  CRAMPT(»r. 

J- 


X.  On     the  road    to     Lon  •  don  Town  Came     a   flock    of     bird  -  ies  brown.  Sweet  •  1y    sing  -  ing 

a.  Sad -die -bags     a  -  weigh  •  ing  dovm.  Rode     a   man     to     Lon  -  don  Town  :  Float- ing  locks   so 

3.  Mer  -  ri  •  iy      to     Lon  -  don  Town  Danced  a  troop    of     chil  -  dren  down,    Sing  •  mg  sweet  •  Iv 

4.  In     the  streets  of    Lon  •  don  Town    Chil-  dren  sang,   and  bird  -  ies  brown.    For  the  red-cheeked 
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"The  Praotioal  Teacher"  Music  Competition— Second  Prize  (Action  Songs). 

.       WE  LOVE  TO  SING  OUR  MERRY  SONG. 


x«t  Treble.  1 
sndTsBBLE.V 


Lively. 


Action  Song  for  Infants.      Words  and  MutU  by  Edward  Haines. 

Board  School,  Highgote,  N. 


Bass. 


U        1^       J       1^       "^        U 

1.  We    love  .  to    sing  our    mer 

2.  The    bell  rings  out     so     mer 

3.  Our  teach -ers    we  should  all 


g=i=g— .See 


^^^ 


m:. 


-i*^ 


^9L. 


V- 


ry  song,  And   feel     so   glad  and  gay ;  We're  hap  •  py 

ri  -    ly       Be  •  fore    we  march  in  school ;  Then   let 

o  -  bey — We'll  try  with    all   our  might ;   And  -we  shall  please  them 
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play,      We'll  sing  in  tune,  and  step  in  time,  And  (a)  clap  our  hands  for  joy !  Now  we  (3)  halt.  (4)  sit,  and  rest,  (5)  Point  to 
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d" 

:t  .1 

1 

:8  .f 

fi 

:f.  .f. 

8 

n 

a 


.8 

.n 
.d 


d< 

1 


.t 

:1 

.1 

r'    .d' 

:t 

.1 

.1 

:f 

i 

f    .1 

:■ 

.f 

JI 

:f 

i 

f    .f 

:f 

.f 

8 

.8 

:1 

.t 

n 

JI 

:f 

.f 

8 

.8 

:8 

.9 

d' 

:8 

.n 

n 

:8 

jr\ 

d 

-.8 

JI 

(6)  Doh,  doh,  me,   sob,    me,  soh,  doh,  soh,  me,  soh  1(7)  Then  hur- rah  1 


:l- 


± 


"^ 


X 


;V— 


i 


X 


bur .  rah !      hur -rah !  (8)Tra  la     la !  (9) 

-^.— I— — -  .  ■i-l    I  ^    ■  B    '    I  ^ 


d 

:d  j*i 

8 

:n  ,8 

d< 

d 

:d  .n 

8 

:n  .8 

d' 

d 

:d  .n 

8 

:n  .8 

d' 

:8  .n 

8 

:d'  .8 

:8  j*i 

8 

:n  JI 

:8  JI 

8 

:d  .d 

r 
f 
f 


X 

.f 

■■1 


d' 
n 
d 


:d  .jd 


:d 
:d 


.d  d 


.1 


Note.— If  «1e<irable,  let  one  foanh  of  children  be  selected  to  sinjf  verses,  and  the  whole  class  join  in  chorus. —(i)  Marie  time. 
(3)  Clap  also.  Q)  Cca.se  march mc;  ami  clapp'n?.  (4)  Sit.  (5)  Point  in  direction  indicated.  (6)  Class  beat  time  with  forefinger  on  pahi 
of  left  hand.  (7)  Ki^,  wave  the  a  m  above  the  head,  and  deliver  the  hurrahs  with  enihusiasm.  (8)  Clap  to  time.  (9)  After  last  vene 
Add  quick  clapping,  sitnilar  to  ordinary  applause. 
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Qturg  Colttnnu 

RULES. 

1.  Each  correspondent  is  restricted  to  mu  quesHom.  We  should  be  much  obliged  if  correspondents,  who  send 
questions  for  solutioUi  would  give  (if  possible)  the  required  ansfrer,  and  the  source  from  which  the  question  is 
obtained. 

2.  No  query  can  be  answered  unless  accompanied  by  the  real  name  and  address  of  the  senderi  not  necessarily 
for  publication,  but  as  a  guarantee  of  good  fidth  and  for  facility  oi  reference. 

^flT  When  a  pseudonym  is  adopted  it  should  be  written  at  the  end  of  the  query,  and  the  real  name 
and  addreaa  on  a  separate  piece  of  paper.  """""" 

4.  Correspondents  are  requested  to  write  their  queries./<$ii^^,  and  on  one  side  of  the  paper  only. 

5.  Replies  will  not  be  sent  through  the  post 

6.  Queries  must  reach  the  office  not  UUer  than  thi  12th  of  the  months  or  they  cannot  be  attended  to  in  the 
following  issue. 

*0*  All  communications  for  this  column  should  be  addressed — *  Thi  Query  Editor^*  The  Practical  Teacher^ 
Pagrim  Street,  Ladgate  HUi,  Ltmdan,  EC. 


Algebra. 

1.  Welshman.— Prove  that 

4^1^  +y ) = (4f« + ^  -y?  -  (^  -  jcr  +>•)•• 

(lodhunter.) 

2.  G.  T.  D. — Jn  the  Quadratic  Equation  ;r*+ftr+^=o  shone 
that  -  as  the  sum  of  the  roots. 

Solve  the  equation  2jr  +  V«* + 7x + 23  -  25 = a 

{Scholarship.) 

-«*-4^ 


.^fl_db  Ja'-^ 


:.  X 


2         2 


4b 

/.  Sum  of  roots=  >/^rZrf+  -  n/^-4^-^ 


-2<I 


2Jf+  V;r^+yjr+23-2jS=o 

>/5+7^c+23 = 25  -  2JP 
a:*  +  7* + 23 = 625  -  icxxar + 4jf* 
jr*  -  4** + 7jr  +  loar  =  625  -  2  3 
-3**+io7jf=s6o2 

_  1 1449 -7224 
36 

/.  x=7,  or  V. 
The  value  V  does  imT  satisfy  the  equation ;  therefore 

3,  Unity. — Solve  :^ 

2*-{(24:+l)-(3x-.6)}  =  35-3[2JP^{lO-{24P-l)H. 

{/ones  and  Chijmi,) 
24f -  {(24r+ 1)  -  (3jr -  6)^=35 -  ^24P- {10 -  (2:r - 1)}] 
xr-{2jf  + 1  ^  3r+6J.-s35 - 3(2x -  {10- 2JC+ 1}] 

a*-7+4r=35-3[a*-ii+ajr] 


3^-7=35-3[4'-ii] 
3*-7=5  35-i2*+33 

3Jt+i2x=68  +  7 
15^:= 75 

i\^^. — Perhaps  90  per  cent. 

4.  Inquisitive.— Simplify,  exhibiting  work  in  full :— 

^ +         y         -f.         * 

(jr-^)(jp-»)    {y'Z)[j^-x)    {z-xKz-y)' 
{Edinburgh  Universtty  Sttiior  Certificate^  18S4-5.) 

U-/K*-«)    O'-'KA'-Jf)    (*-*)(*-/) 


{x-y){x-z)    0f-2)x  -(x-j^)     -(4:-«;x  -0^-«) 

^(j:-^)(4r-»)    {x-jf){jf-z)    (4f-«Xy-«) 

"         (jf-^)(*-*)0'-«> 
^xy-xt-xy-^-yt-^xz-yt 

so.    Ans, 


5*  CORRRSPONDENT. — Solve :— 


(7lN£itfii/^.) 


;r^+* 


I 


jf^  +  y  =  I 
2  J 

2_         l^ 
^  I 

I 

=2,  or  J 


•  *.  Jrs2  a  or  3  b 


^ 


4i8 
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6.  C  H.  Dunn. — A  man  borrows  from  another  the  sum  of 
;f  400  at  4  per  cent,  per  annum.  The  whole  is  to  be  paid  off  by 
annual  payments  ot  principal  and  interest  in  30  years.  State 
the  sum  requited  to  be  paid  each  year. 

Let  A  denote  an  annual  payment  in  pounds,  is  the  aanlKr  of 
years,  R  the  amount  of  one  pound  in  one  year,  and  P  the  amount 
of  the  loan  in  poupds. 


Then,  PR 


R*-i 

R-i 


A. 


.-.  4oox(H)»«<1^^'a, 

'Log.  (II)*=Oog.  26-log.  2S)x30 

« (I  4149733  - 1 '3979400)  X  30 
=  •0170333x33 
s -5109990 
=log.  3'243389 

.  •.  400  X  3  '243389  a  l!?433?izJ A, 

16x3  -243389 = 2  -243389  A, 

...  A=5'8942^;g 
2:243389 
^£^'K  29,  8d.    Ans. 


7.  G.  S.-If -=C«j. 

then  each  fractions^? t—V* 

rry+*     s+x  ^x-k-y 

AT  —7 « ' •  , 

3^-r    y-a    3a-d 

then  each  fraction =^±4±f=5^±^'. 

a  +  d  +  c     fl^  +  ^^+r* 

«  {Certificati  Exam,^  1883.) 

Then,  K^=a,  Kjdstc,  K/^e', 

K(jnb + nd+p/)  ssma+nc  +//•, 

LetK=^=i±5  =  £±i'; 
Sd'C    y-a    ja-d 

Then,  K  (3^  -  <•) + K(3<r  -  fl)  +  K(3tf  -  *) 
3K3  -  Kf  +  3Kr  -  Ktf  +  3Kii  -  K^ = 2(x +^ + «), 

2K(fl  +  ^  +  f)  =  2(x+^  +  «) 

•  .   A,s ^- —    ,• 

g  +  ^  +  f 

K(«  +  ^  +  <:)-K(3*-0=*+>'+«-(>'+2)t 
K(a  +  ^  +  f-3^+0=J^+>'+«-J'-«. 
K(tf- 2^  +  20  =jr, 
KCa*  -  2g3  +  2ac) = ax ; 

K(a+^+0-K(3<--fl)=jf+^+«-(«+4r), 
K(a  +  *  +  r-3r+tf)=jr+^+s-s-jr, 

K(2«  +  ^-2<")=7, 

K(2a3  +  ^>2A-)=/^^; 

K(-2tf  +  2*  +  <")=£, 

K(-2g<-+2^-ff')=f> ; 

.*.   K(a'-2<I^  +  2«^  +  2tf^  +  ^-23r— atff  +  2*f  +  ^*) 

=s  or +  /(;'  +  «, 
K(tf» + ^ + ^) = tfjr + i^ + «, 


8.  Essayist.— If  tf, :  ^1=0, :  ^,,  show  that 

Let  K=?L=:|a, 

Then,  K^i=fl„  K^j=«j ; 
*»j(K^i) + «|(K*,)  as  «rjflj + m^^ 


9.  SOLICITOE.— If  tfi :  ^j=«,  :  *,=«»:  *«f  show  that 

{HamUim  Smith.) 

LetK=fi==f.*  =  fi: 
*i      ^.      ^ 
Then,  KAi=/i,,  K^,=a,,  K3,sa,  ; 

But,K«^,        .-.  K«=?i!; 

ThatU,  g,«4-g^»-l-g,a  ;  V  + V^- V  ::  g,*  ;  V. 
la  T«  W.  H.— If  g  :  ^  ::  ^  :  </,  show  that 

{TodhttnUr's  '  Algebra  for  Beginners.*) 

h     d,  ,    r6       rd 

a     7*  '  '    g        f  ' 

P^ju^  ^P^  ,rd 
b      a       a      c 

Similarly  it  can  he  shown  that 

l(fi'\-mab'^nb'^ _lc*-\-$ncd-\-nd  . 
ab  cd  ' 

g^  /g'^  +  OTg^-l-ff^ 

,jK^-^qcd-\-rd*  ^  cd 

"  cd  ic^-^pud-^nd^ 

Wherefore,  Pf^q^^rl^^^-qcd^rd^ 
ld*  +  mab-^m^    tc'-k-mcd+mP 

II.  Carlos. — Reduce  th&  denaij  number  of  16784  to  the 
duodenary  scale  ;  divide  42404  by  871  in  the  sode  of  11 ;  and 
find  the  number  in  the  scale  of  4,  which  when  divided  by  3  gires 
the  quotient  of  133.  {Civil  Service^  Lower  Dtvisim,  Maji 
1884.) 

12  I  16784 
12  I  i^q8  ■  8 
12  J  110...0 


,*.  16784  in  the  denary  scale =9868  in  the  duodenary  scale. 

87042404(54.    Ans. 

3164 


133x3  m  scale  of  4 =1131.    Ans. 


12.  Arc Y.— Solve  :— 

g    0 

( Tcdhunter^s  *  Algebra  for  Bepnnefs.*) 

(I)    -+?  = 
g 


+/"=:gx+iirJ 


(a):r- 

(I)  bx-¥ay^2ab 

.a/^2ab^bx 
.         2g^-Ax, 
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(2)  :c»  +  (?^y=ax+^  (—^0 

jr»+2Z zz-_ sajr+ 

a*  a 

(a' + ^)jr»  -  «(«• + 3^)jc  =*  -  aa »** 

«-  +  <>-        I  2(a»  +  ^)  J 
4(a»  +  ^)» 

4(<i'  +  *»)» 

g(tf'  +  3^)_  .a(a»~^) 
2(a»  +  ^)         2(a»  +  ^*) 

afl^-f2fl^        4fl^ 


/.JTsrfl,  or 


J'^ 


2«^  -  ^X 


2a3-  ab 


2ab- 


a 
as^,  or 

,\y;sb^  or 


2^3^ 


2g^ 


2a>^ 


a*  +  d* 


13.  iGNORAMUS.-^Solve  :— 

3l«+2»r-4r^=:i6,  2^-3sx+x^s5,  ^yt-zx-pcyssi^ 

{Todhunter^s  *  Algebra  for  Beginners.') 

(1)  Zyt'¥2XS''^xy::zl6^ 

(2)  2xr-jaf«+    xy^  5  - 

(3)  4>«-    ■"-3^>'=I5. 

(1)  6ys  +  4J»-&ry=32| 

(2)  6yf~9Lrg  +  3xy=iS  f 

lV<-irxy=i7     (4) 

(2)  4yz-6j«  +  2xy=io1 
(j)  4yg-    xt-3Jfy=iS  f 

-5x2  +  5xy=-5 
xz-xy  =  i      (5) 

(4)  I3jr»-iixy=i7l 

(5)  '3^* -'3^= '3  J 

2xy=  4 
>\  xys  2. 

(S)  x»-xy=i 
ja-2=i 

(I)  3n+2xs-4x^si6 
3y»+6-8=i6 
3r«=i8 
.\yzsf>. 

xyxxz^2x$ 
x^yxszS 
x«x6=6 

.'.  x=i:T. 

xy=a 


.".tJ 


3 


14. 


F.  HOLTON. — Simplify 


a-'+a-'^-3 


aJ-l-«*^-fl-^" 


-I 


and 


-I 


+fl 


-1^-3 


1  +  lxi 

g      g^^ 

g^ 

"g^'(^-*+l) 

g^(^--^+l) 

r^^*.  Ans. 
gg* 

2g*-|-g^~^* 

gJ  +  g*3-g-^ 

_     (2g-^)(g  +  ^) 

g*(g+*)-(g+i^") 

_(2g~^)(g-i-^) 

"(g*-l)(g  +  *) 
2g-^ 


^TTi' 


Ans. 


15.  R.  R.  P. — In  what  time  will  a  sum  of  money  double  itself 
at  2^  per  cent,  compound  interest  ? 

(Log  1*025  =  '01072, 1<>8  255-301031) 
Let  P  denote  the  principal,  and  n  the  number  of  years ; 

Then.p(.+^)«=rf, 

(i-o»S)"  -*, 
Mlog  I'oasslog  3, 

...  »= J2i^ 

log  1*025 

_  '30103 
"  '01072 

=  2Mil. 


Timessa  little  over  28  years. 


x6.  C.  E.  K. — Prove  that  in  taking  the  square  root  of  a 
number  when  ii  + 1  digits  in  the  root  have  been  obtained  by  the 
ordinary  rule,  n  more  may  be  obtained  by  simple  division. 

Ex.  Find  V^  lu  ^  places  of  decimals. 

(The  proof  of  the  above  appeared  in  our  last  issue.) 

2(1-414 
I 


M 


I  100 
I    96 


281 
2824 


400 
281 


1 1900 
1 1296 


« . 


2828)60400(21 

5656 

3840 
2828 

1012 
\/2  =  I  '41421....  Ans. 
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17.  F.  W.  G.— Solve : - 

x'^^-x'^^QO.  {Hamhlin  Smith.) 
„-2ii     _-  n 


-  X 


s20 


^=5,  or-4 

I  i_^ 

:.x={\y^,ox{'\)*'' 

Arithmetic, 

I.  Ver  Luisant  and  Topical  Bob.— Ash  saplings  after  5 
years'  growth  are  worth  is.  3d.,  and  increase  in  value  is.  3d. 
each  year  afterwards.  For  their  growth  they  require  each  twice 
as  many  square  yards  as  the  number  of  years  they  are  in- 
tended to  grow  before  cutting.  A  plantation  is  arranged  so  that 
each  year  Uie  same  number  may  be  ready  for  cutting.  Find  the 
greatest  annual  income  which  can  be  obtained  per  acre,  allowing 
20  per  cent,  for  expenses.    {Brook  Smith,) 

At  the  end  of  5  years  gross  annual  income  per  acre 

=  (J  X    ^  X   })s. 


5x2 
SI21&  ; 

At  the  end  of  6  years,  etc.  =  (1^  x    ^^ 

6x2 

=  168  As. ; 
y  -ax    ^^ 


»f 


»» 


8 


If 


_/i  ^    4840 


X     1)8. 


X  V)s. 


X  S)u 


a=  189AS. ; 

=  (jx    l^^x   V)s. 

=  i86Hs.; 
=  181  js. ; 

=  i7Ss-5 
It  is  thus  evident  that  the  income  increases  up  to  the  8th  year, 
and  then  it  decreases ;    . 
.  *.  Annual  income  per  acre  at  the  end  of  8  years 

=t  of  189^5. 
605 


i> 


>» 


i> 


»t 


>> 


ti 


10 


II 


19 


»» 


ft 


,4 

-l7  "». 


3d.    Ans. 


2.  Sand  Hall. — ^Whicfa  is  the  most  valuable,  so  far  as  prin- 
dpal  is  concerned,  ;f850  stock  in  the  3  per  cents,  at  93,  or 
j^iy  13s.  to  be  paid  in  a  year's  time,  interest  being  reckoned 
at  3i  per  cent.  ?  What  income  would  be  derived  &om  each  ? 
{ffamdiin  Smith,) 

£      £        £ 

/^  s  f0    2 !   93  !  Value  of  stock. 
2       17     17 

2)i55r 


£      £    s.      £ 

103I  :  817  13  ::  ic^  :  Present  value  of  debt* 
20  20 


^^y^    /MB 


^has: 


.*.  Stock  is  the  most  valuable. 
Income  from  stock  si(^  x  8^);^ 

gjf^s  IPS.  ; 

„        „    debt  =  ;^8i7   13s.  -  £7^ 
=;g27   13s. 

3.  Penrith. — A  woman  sold  7^  dozen  eggs  for  6s.  2d. 
Some  she  sold  at  3  for  2|d.,  others  at  8  for  6id.  How  many 
did  she  sell  of  each  sort  ? 

Average  selling  price =-5^ — ■'=fid. ; 
Selling  price  of  each  in  ist  lot=^3ri={d., 

»>  »t         99    2nd  ,,  = — «-— rl^'f 

Difference  between  average  price  and  price  of  those  inist  lot 

Difference  between  average  price  and  price  of  those  in  and  lot 

720 

.'.  No.  in  1st  lot :  No.  in  2nd  lot  : :  ri^d.  :  ^.) 

::  7  :  8; 
7  +  8=15;  7i  dozen -f  1 5=)^  dozen  ; 

.'.  No.  in  1st  lot=]  dozen  X  7=3^  ^^^^"'^lAns. 
„      2nd  „  =      „      x8=4      .,     / 

4.  Ex  P.  T. — A  quantity  of  wine  is  sold  to  A,  at  a  certain 
loss  per  cent.  Then  A  sells  it  to  B,  losing  at  the  same  rate ; 
but  B  sells  it  to  C  for  the  original  cost  price,  and  gains  thereby 
44  per  cent,  on  his  outlay.  What  was  the  loss  per  cent,  at 
which  A  and  B  sold  the  wine  ? 

Selling  price  to  A=Cost  price x  ?oo~Loss% . 

SelUng  price  to  B=Cost  price  x  '^-^%  x  '^•^^°^; 

n — r,^  r>^^  ^  100  -  Loss  % 

99       9»     99^5=  Cost  pnce  x — - — .'» 

100 

100 

.-.  Cost  pricex'^-^^^x'Q°-^^^x«=xCost price, 

'^  100  100 

ioo-Loss%^  100- Loss  %y,,_^ 

100  100 

(100  -  Loss  7o)  X  ( 100  -  Loss  7o) = 10,000  X  }|, 

(100- Lobs  7J'g*^% 

ioo-Loss%=  ^^^ 

=83i. 

100 -83}=.  Loss  7o. 
.'.  Loss%=i6|.    Ans. 

Note. — Your  small  hand  will  perhaps  obtain  full  marks,  and 
the  other  writing  85  per  cent. 

5.  Perplexed.— If  a  woman  by  selling  eggs  at  i6d.  per  doc 
gain  8  per  cent.,  how  many  must  she  sell  lor  los.  to  gain  20  per 
cent.  ? 

Selling  price  per  egg  in  second  case 
=Hd.x '«>+«' 


100+8 

9 
,  *.  No.  of  eggss  los.  -r  (f  d. 

_//^X27 


s8i.    Ans. 

6.  X.  Y.  Z.— A  general  contracted  to  pay  £s^}^  for  13,655 
pairs  of  boots  and  shoes  for  bis  army.  The  price  of  each  p«ir  of 
shoes  was  to  that  of  each  pair  of  boots  as  5  to  8,  bat  the  nmnber 
of  the  pairs  of  shoes  was  to  the  nunber  of  the  pair  of  boots  k2 
to  I.  Give  the  number  and  prices  respectively  of  the  pain  01 
the  boots  and  shoes.    (P.  7>'.  Exttminatiom,) 
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No.  of  pairs  of  boots  =  13,635  x 

=J  of  13,635=45455 
„  „  shoes=4545x2      =9090- 

Price   of   the   boots  =  ;f  5454  x 


(5X2)  +  (8xi) 

=;fS454>^A 

=;f2424 ; 
„  „        shoe8ar^3030 ; 

. '.  Price  of  a  pair  of  boots = ;£ 2424  -r  4545 

s  los.  8d  ; 
„        „      „    shoes=;f3O30-f909O 

=6s.8d. 

7.  DuBiDM. — If  money  invested  m  the  3  per  cents,  give  exactly 
{,1  per  cent,  after  paying  is.  in  the  ;f  as  income-tax,  find  the 
price,  allowing  \  per  cent,  as  brokerage.  [Cambridge  Lccal 
S€nior,  1883.) 

^'      £      £ 

19  :  3  : :  I  :  Percentage  with  income-tax. 

^n£ 

£     £      £ 

•*•  3tV  :  3  : :  100  ''  Pnce  of  stock  with  brokerage. 


_jixt^x 


X 


'-^£ 


,  \  Price  of  stock  without  brokerage = 95  -  ) =94^.    Ans. 


8.  Quiz. — A  bicyclist  ran  4}  miles  in  17  minutes.  The  dis- 
tance made  in  the  last  minute  was  |  of  that  made  in  the  first 
minute,  and  the  distance  made  in  each  successive  minute  was 
less  than  that  made  in  the  preceding  minute  by  the  fame  quan- 
tity. Find  the  average  and  decrease  per  minute.  {Certtficaie 
Exam,^  1883.) 

Average  rate  per  minute =4^  miles -r  17=}  mile. 

Decrease  per  minnte=:  -^  of  rate  of  first  minute 

i6 

-itHr  of  rate  of  first  minute ; 
Rate  of  first  minute=4i  miles-f  ^""  ^^^^  ^"^"^  ^^^  ^ 

=4j  miles -fW 

\4     ff) 

4 
=iVniile; 

/.  Decrease  per  minutes —  of  ^=  mile 

/f^        16 

8 

-xh(  mile» 


9.  M.  R.  S. — A  gardener  was  handed  a  number  of  shrubs  to 
plant  in  rows  ;  he  tried  10  in  each  row,  then  12  in  each,  and 
afterwards  15  in  each  row,  but  had  always  9  left.  On  trying  13 
in  each  he  had  none  left.  What  is  the  smallest  number  of 
shrubs  which  could  have  been  given  him?  '  (Civil  Service 
Ariihmeiic.) 

L.C.M.  of  10,  I2f  and  153:60  ; 

.'.  No.  will  be  a  multiple  of  60+9  ; 
The  smallest  multiple  of  60  divided  by  13  leaving  a  remainder 
of  4  is  420 ; 

.*.  Smallest  No.  of  shrubs =420 +9 

=429.    Ans. 

Note, — Some  letters  in  your  writing  are  formed  imperfectly, 
especially  r,  r,  and  the  looped  letters.    Perhaps  80  per  cent. 

TO.  Puzzled. — ^What  sum  invested  in  the  3  per  cents,  at  90 
will  amount  to  ;^23, 1 12  in  23}  years,  simple  interest?  If  the 
funds  rose  to  96,  how  much  sooner  would  this  sum  be  realised  ? 

;C90  +  0^3  X  23i)=jf  90+;f  7<4=;Ci6ol ; 


£  £  £  ,  ^ 

.'.  i6oi  :  23,112  ::  90  :  Sum  invested. 

_2         2 

144 

r=^I2j96o. 

In  second  case  the  amount  would  be  realised 

/ 90-90  Qj  \  2  years  sooner. 

11.  Helpless.— The  sum  of  the  squares  of  two  numbers  is  a 
square  number,  and  the  difference  of  their  squares  is  a  cube 
number.    Find  the  two  numbers.    {CasselPs  Saturday  Journal,) 

As  the  difTerence  of  the  squares  of  the  two  numbers  is  a  cube 
number,  the  two  numbers  have  a  common  factor,  the  sum  of  the 
numbers  is  equal  to  the  common  factor,  and  the  difference  of  the 
numbers  is  unity. 

The  two  numbers  whose  difference  is  unity  and  the  sum  of 
whose  squares  is  a  square  number  are  3  and  4. 

. ".  The  two  numbers  are  4  x  (3 + 4)  and  3  x  (3 +4) 

=4x7  and  3x7 
=28  and  21.     Ans. 

12.  Sarcophagus. — An  agent  has  to  receive  a  rent  paid  in  com 
from  a  tenant,  and  deliver  it  to  the  landlord.  At  each  payment 
he  uses,  so  as  to  benefit  himself,  a  false  balance,  such  that  9  lbs. 
in  one  scale  balances  10  lbs.  in  the  other.  Com  being  worth 
49s.  a  quarter,  the  value  of  his  plunder  is  ;f 46  lis.  What  is  the 
corn-rent?    (Hamblin  Smith,) 


For  a  nominal  qr.  he  receives  from  the  tenant  ^  qr. ; 
„  „        „    pays  to  the  landlord  A^r. ; 

-A) 
-81 


.'.  Quantity  plundered  =    (V~A)    of  whole 

(100- 81  \ 


"99  »>        f 

Quantity  of  plunder  in  qrs.  =  ^46  i  is.  -r  49s. 

=93is.-r49s- 
=  19; 

.'.  Com  Rents (19 X  ft)  qrs. 

=90  qrs.    Ans. 

13.  E.  H.  C. — Four  apples  are  worth  as  much  as  5  plums,  3 
pears  as  much  as  7  apples,  8  apricots  as  much  as  15  pears,  and 
5  apples  sell  for  2d.  1  wish  to  buy  an  equal  number  of  each  of 
the  four  fruits,  and  to  spend  an  exact  number  of  pence ;  find  the 
least  sum  I  can  spend,     {//amblin  Smith,) 

5  plums  are  worth   4  apples, 


.  .  I  plum  is        „ 

3  pears  are      „ 
.*.  I  pear  is  „ 

8  apricots  are  „ 

.*.  I  apricot  is      „ 
Cost  of  one  of  each  of  the  four  fruits 

sCost  of  (I  +1  +}-H  V)  apples 

i20-h96-h 280+525  ^pp,^^ 


t  appie ; 
7  apples, 

i  apple ; 

15  pears, 

35  apples, 

V  apples ; 


>* 


120 


«fi2l^^^d. 

V  /x^    5/ 

60 

.*.  Least  sum  =  102  id. 

=£a  5s.  id.    Ans. 

Note. — ^Thanks  for  solution  of  the  other  query.  We  under- 
stood from  the  correspondent  that  the  answer  was  190  qrs. 

14.  T.  P. — From  a  cask  of  wine  one-fourth  is  drawn  off,  and 
the  cask  is  filled  up  with  water ;  one-fourth  of  the  mixture  is 
then  drawn  off,  and  the  cask  again  filled  up  with  water ;  after 
this  process  has  been  repeated  four  times  altogether,  what  frac- 
tion of  the  original  quantity  of  wine  will  be  left  in  the  cask  ? 
How  many  gallons  of  wine  will  be  left,  if  the  fall  cask  contains 
128  gallons  ? 

Quantity  of  wine  left=(f  of  1  of  |  of  |)  of  original  quantity 

=W>-  otoripnal  quantity.     Ans. 

Quantity  lefts  AW  of  128  gals. 
=40^  gals.    Ans. 
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15.  Mbrsby. — A  and  B  each  invest  a  certain  sum  of  money 
in  a  business.  The  sum  which  A  invests  is  }  of  that  which  IB 
invests.  At  the  end  of  7  months  A  withdraws  i  of  his  capital, 
and  at  the  end  of  9  months  B  withdraws  \  of  his.  The  profits 
at  the  end  of  the  year  are  jf  132  12s. ;  how  ought  they  to  be 
divided  ? 

A*s  share  t  B'8  8hare::({x7)+(iof  }x5)  :  (ix9)+(lx3), 

::V+»:  9+f. 
..38+15.364-9 

6  T"' 

::  V-V, 
-  86  :  13s ; 

L      s. 
.'.  86+135:  86  ::  132  12 
///  :  86  : :  tH^ 
12 
=  1032s. 

a;fSI    12S. 

.*.  A's  share=;f5i  12s., 

B'S        „     =;fl3«   I2S.-;f5>    «». 

=  ;f8i. 


16.  Alfred  the  Great.— What  must  be  the  market  value 
of  3  per  cent,  stock,  in  order  that  after  deducting  income-tax  of 
5d.  in  the  £t  it  may  yield  3^  per  cent,  interest  ?  {.Outdoor  Cus- 
toms^ Exam*  Papers') 


A*s  share. 


8.    d. 
19  7 


£ 


£ 

:     I     : :    Percentage  with  mcome-tax. 

=£z\^m 

24 


=e-0K 


Price  of  stock. 


W  •  3  •  5  >oo 

25 

.  Price  of  stock = 83^ |.    Ans. 


17.  LuDOVicus. — A  person  invests  ;f  5.460  in  the  3  per  cents, 
at  91  ;  he  sells  out  ;f  2,000  stock  when  they  have  risen  to  93^, 
and  the  remainder  when  they  have  fallen  85 ;  he  then  invests 
the  produce  in  4^  per  cents,  at  102.  What  is  the  difference  in 
his  mcome  ?    (Poms  *  Modem  Problems.*) 


£       £  £ 

jrX  :  g^^  ::  100 

60 

=jg6,ooo. 


Amount  of  stock. 


Income  in  first  case =3  per  cent,  on  ;f6,ooo=;f  180. 
Amount  realised  by  sale = (;f  93^  x  20) + (;f  85  x  40) 

=  ;tl,87O  +  ;^3,40O 

£ 

4(  :  Income  in  second  case. 

2 


£      £ 
zi^    155 


3 

=^222^ 

.  *•  Difference  in  income = (;£'232}  -  ;f  1 80)  increase 

=  ;^S2  IPS,  increase.     Ans. 

18.  SuDBURY.~On  July  26th  the  sun  rises  at4hrs.  I5min. 
a.m.,  and  sets  at  7  hrs.  54  min,  p.m.  ;  what  o'clock  is  it  when 
the  sun  is  due  south  ?    {Jiamblin  Smith.) 

It  will  be  due  south  at  (."h"--4hrs.  15  min.)  +  7_hg.  54  min- 

2 

from  sunrise 
^  7hrs.45min.  +  7hrs.  S4min.  ^^^^  ^^^^ 

2 
^IS  hrs.  39  min.  ^^^^  ^^^^ 

2 


=7  hrs.  494  min.  from  sunrise 

=4  hrs.  15  min.  a.m.  +  7  hrs.  49^  min. 

ss^i  min.  past  12.    Ans. 

19.  Rhodanus.—How  many  parcels  of  6  lbs.  and  8  lbs.  eadi 
can  a  grocer  make  out  of  a  hogshead  of  sugar,  weighing  4  cwt. 
3  qrs.  14  lbs.,  so  as  to  have  the  same  number  of  parcels  of 
each  sort  ?    {Barnard  Smiih. ) 

No.  of  parcels  of  each  sort  =24  cwt.  3  qrs.  14  lbs. 

4- (6  lbs. +8  lbs.) 
s  19}  qrs.  -r  14  lbs. 
=  39  half-qrs.  -S-  i  qr. 
=  39-     Ans. 

20.  Violet. — A  clock  and  a  watch  together  cost  3^  guineas. 
The  clock  cost  19I  guineas  more  than  the  watch.  Find  what 
percentage. of  the  whole  cost  the  watch  was  worth. 

Cost  of  watch = (35  -  19I)  guineas  -r  2 
=  i5lguineas-r2 
ss 7  U guineas; 
guineas  £      guineas 

.'.     /^  :  /^  :.  7H  !  Percentage. 
7        20 
. ',    Percentage = 7  J#  x  V 

5 


/0 

7 

4 
=  22JV. 

Ans. 

21.  J.  E.,  B.-0.-T. — ^The  weight  of  a  gold  lo-franc  piece  is 
4978  grs. ;  the  weight  of  a  silver  5-franc  piece  is  385*8  grs.,  of 
which  the  equivalent  in  pure  silver  is  782  oz.  Troy.  If  the 
relative  value  of  coined  gold  and  silver  be  19*29  :  i,  find  the 
intrinsic  value  of  a  gold  lo^franc  piece,  the  intrinsic  value  of  pure 
silver  being  4s.  2d.  per  oz.  Troy.   {Lovuer  Divuion,  May,  IM4.) 

Intrinsic  value  of  lo-franc  piece 
=4s.  2d.x-7S2x^rYl^^J^ 

10 

=4s.  2d.  X  782  X  2*489 
=(1-946398  x5o)d. 

=97'3i99d. 

=8s.  r3i99d.     Ans. 

22.  John. — If  23  oxen  consume  8  acres  of  pasture  in  26  days, 
and  25  oxen  consume  7  acres  of  the  same  in  20  days,  the  grass 
growing  uniformly,  how  many  acres  of  it  would  33  oxen  con- 
sume in  5^  days  ? 


oxen 


oxen 


(23  -  No.  supplied  by  growing  grass)  :  (25  -  No.  supplied  \tf 

growmg  grass) 
dajrs  days 

26  :  20 

acres   aaes 

::  8    :    7, 
.  •.  (23  -  No.  supplied  by  growing  grass)  oxen  x  26  x  7 

= (25  —  No.  supplied  by  growing  grass)  oxen  x  20  x  S, 
(23  -  No.  supplied)  oxen  x  91 

= (25  -  No.  supplied)  oxen  x  80, 
2093  oxen  -  91  times  No.  of  oxen  supplied 

=2000  oxen- 80  times  No.  of  oxen  supplied, 
(2093  -  2000)  oxen =(9 1  -  80)  times  No.  of  oxen  supplied, 
II  times  No.  of  oxen  supplied =93  oxen, 
. '.  No.  of  oxen  suppliea  by  growing  grass =f{. 
oxen  oxen 

•••  (23-?!)  -(aa-H) 


days 
26 


w 

26 


days 
5J 


acres 
: :  8  :  Part  con^med. 


acres 
8  :  Part  consumed. 


g  3  acres.  Ans. 


acres. 
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%l,  Spes. — An  up-train  88  yds.  long,  tntvelling  at  the  rate  of 
35  miles  an  hour,  meets  a  down-train  88  yds.  long  at  12  o'clock, 
aod  passes  it  in  six  seconds.  At  15  minutes  and  3  seconds  past 
12  the  up-train  meets  a  second  down-train  132  yds.  long,  and 
passes  it  also  in  6  seconds.  At  what  time  will  the  second  down- 
tnin  ran  into  the  first?  {Barnard  SmUKs  'Examination 
Questions  in  Arithmetic') 

Distance  between  the  two  down-trains  at  12  o'clock 

={(88+132)  yds.xiiil^?i3MC-}-88yds. 

o  sec. 

=(220  yds.  X  A|A)  -  88  yds. 

=33, 1 10  yds.  -  88  yds. 

ss  33,022  yds.  ; 

Gain  by  second  down-train  in  6  sec.  s ( 132  -  88)  yds.  =44  yds.  ; 

1 501     3 

.-.  The  collision  will  occur  at  ^^^^^^  sec.  past  12 

i 
s=4,C03  sec.  past  12 
as  I  hr.  15  min.  3  sec.  past  12 
giS  min.  3  sec,  past  1. 


Mensuration. 

I.  Derwent. — ^The  cost  of  carpeting  a  room  12  feet  high  at 
65.  8d.  per  square  yard  is  ;^I5,  and  the  cost  of  painting  two- 
thirds  of  the  area  of  the  walls  at  lod.  per  square  foot  is  £^%  ; 
find  the  length  and  breadth  of  the  room.  [fiertifUcUt  Exatn.^ 
1883.) 

Area  of  floors  ^'^.  sq.  yds. 

=45  sq-  y^*«j 

A 
t 

«?!il^iPLrsq.yds. 

Z 

=  112  sq.  yds.; 
Area  of  walls  s  Perimeter  of  room  x  Height ; 

.*.  Perimeter  of  room  in  yds.  x  4  yds  =  1 12  sq.  yds.» 

Perimeter  of  room =28  yds. ; 
.*.  LeneUi+ Breadths  14  yds., 

Breadths  14  yds.  -  Length ; 
Length  x  Breadth =45  sq.  yds., 
Length  (14  yds. -Length) =45  sq.  yds., 
14  times  Length  in  yds.  -  (IJength  in  yds.)* =45, 
(Length  in  yds.)*-  14  times  Length  in  yds.=  -45, 
(Length  in  yds.)*- 14  times  Length  in  yds.  +  (7)"s  -45+49 

«4 
Length  in  yds.  -  7  =  i:2 
.*.  Length  in  yds.  =  ±2  +  7 

=9»or5» 


ft. 


.*.  Length  of  room^^^Q  yds.,  \ 
BreiBth    ,,        =S  yds.  | 

2.  Kindness. — The  edges  of  a  rectangular  chest,  which  con- 
tains 64  cubic  ft.,  are  in  the  proportion  of  l,  2, 4 ;  find  the  actual 
length  of  its  edges.    {Barnard  Smith,) 

Depth  X  Breadth  x  Length  =: Cubical  content ; 

.'.  Depth  X  Twice  Depth  x  4  times  Depth =64  cub.  ft » 

8  times  Depth* =64  cub.  ft., 

Dcpth3=8cub.  ft. 

.'.  Depths2ft.  ; 

Breadths 4  ft.. 

Length  =  8  ft. 

3.  Cecilia. — A  room  is  20  ft.  long  and  16  ft.  wide ;  how 
high  must  it  be  so  that  the  area  of  the  noor  and  ceiling  together 
may  be  equal  to  that  of  the  4  wails  ? 

Perimeter  of  the  room  x  Heights  Area  of  floor + Area  of  ceiling ; 
.-.    (ao  + 16)  ft.  X  2  X  Height  s  (20  ft.  x  16  ft.)  x  2 
72  ft.  X  Heights 640  sq.  ft. 
.-.    Heights^^o  sq.ft. 
72  ft. 

s8|ft!    An* 


4.  G.  J.  Howell. — The  sides  of  a  rectangular  field  of  15 
acres  areas  l  :  3.    What  are  the  breadth  and  length  ? 

Breadth  x  lengths  area ; 
. '.  Breadth  x  3  times  breadth  s  15  acres, 

3  times  breadth^s(i5  x  4840)  so.  yds. 
Breadth^ s  24,200  sq.  yds., 
•'•  Breadths  ^24,200  sq.  yds. 
=  /v/i2,ioox2yds. 
=  "0^5  yds.; 
Length  s^33o^  yds. 

5.  T.  D. — ^What  is  the  area  of  the  segment  of  a  circle,  the 
chord  of  the  whole  arc  being  60  feet,  and  3ie  chord  of  half  the 
arc  37  -5  feet  ?    {Nesbit, ) 


CE»sAC9-AEa 
=  37-5*-30* 

B  1406*25 -900 

sSo6-2g  ; 
.*.  CEs  JsoS'lS 

=  72'" 


CEx  EDsAEx  EB  (HL  35.) ; 
.".  22*5  X  ED  s  30a 
=900 
.'.  EDs9oo+22'5 

=40; 
CD=CE+ED 

s22*5+40 

=  625; 
.*.  Radius =31*21;. 


Length  of  arc  AB= 


8  AC  -  AB 


,(37-5x8)-6o 

3 
_3oo-6o 

3 

=80; 

Area  of  sectors  ^"^^^  ^^^^"^^^^'"^ 

2 

_8ox  31*25 

2 
=  1,250; 

Area  of  triangle  AOB  s  AE  x  £0 

=  3ox(CO-CE) 
=  30  X  (3125 -22*5) 
=  30x8*75 
=262*5  ; 
.  *.  Area  of  segment = ( x ,  250  -  262*5)  ^*  ^^ 

=987J^sq.  ft.     Ans. 

6.  Yellserp. — The  radius  of  a  circle  is  10  feet ;  the  angle  of 
the  sector  is  30* ;  find  the  area  of  the  segment.    ( Tcdhunier,) 
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Area  of  sector  =  ^-^  x  I0=*  x  3-1416 

360* 

=Aof3i4'i6 

=26'i8. 

— •■^^■^^^^ 


Angle  ACO  is  a  right  angle,  and  the  angle  A0C=30% 
.-.  Angle  O AC =60"  (I.  32.) 
.  \  Triangle  AOC  is  half  an  equilateral  triangle,  and 

AC=^A0=5; 

Area  of  triangle  A0C=2?ii:^ 

_iox5 

2 
=25; 
.*.  Area  of  s^;ment = (26  •  1 8  -  25 )  sq.  ft. 

=  i*i8  sq.  ft.     Ans. 


General. 


1.  Bos. — Your  query  was  solved  in  our  issue  for  July,  1883. 

2.  J.  W. — ^You  will  find  the  solution  of  your  query  in  our  issue 
for  May,  1882. 

3.  Will-o'-th'-Wisp.— The  solution  of  your  query  appeared 
in  our  last  issue. 

4.  Bos. — You  will  find  the  solution  of  your  query  in  our  issue 
for  May,  1882. 

5.  Normal. — ^The  writing  is  judged  by  competent  authori- 
ties.    We  know  of  no  book  to  help  you  in  the  matter. 

6.  S.  Allsopp.— If  you  will  kindly  comply  with  Rule  2  of 
the  Query  Column,  we  shall  have  pleasure  in  replying  to  your 
query. 

7.  W.  A.  Wood. — ^You  will  find  the  working  correct  by  sub- 
stituting lor*  for  i&x%  and  adding  36  x  4  to  99.  It  is  simply  a 
clerical  error. 


8.  Patria.— -Write  to  Rev.   Canon  Cromwell,  St.  Mark's 
oUege,  Chelsea,  S.W 
Thanks  for  correction. 


College,  Chelsea,  S.W.,  and  ask  for  the  desired  information, 
mlb 


9.  W.  AsHBY.— (I)  and  (2)  Yes.  (4)  All  depends  upon  the 
interpretation  of  the  wording. 

10.  Veritas. — 248-9.  Cousin,  I  bid  you  farewell :  since  I 
am  not  allowed  to  remain  near  you,  do  not  forget  to  inform  me 
by  letter  where  you  are. 

254-6.  My  grief  is  so  great,  that  when  I  ought  to  have 
most  to  say,  I  can  hardly  speak  a  word  to  you. 

265-6.  Think  of  the  time  you  are  compelled  to  spend  in 
banishment  only  as  something  which  will  render  more  bright 
and  pleasant  your  return  to  England. 

11.  FiDus  Achates. — ^The  solution  of  your  query  appeared 
in  our  issue  for  June,  1882. 


12.  Ridley.— (i)  Yes.  (2)  Note  the  question.  It  asks  for 
the  origin.  All  authorities  agree  in  saying  *  ess '  is  derived 
Irom  Latin  '  ix'  through  the  French. 


SentcDce. 


(«) 
How  reverend  is 
the  face  of  this 
tall  pile— look 
iDg     tranquil- 
lity. 


(*)  . 
Whose  ancient 
pillars  rear 
their  marble 
heads  Co  bear 
aloft  its  arched 
and  ponderous 
roof  by  its  own 
weight  made 
steadfast  and 
onmovable. 


Kind  of 
Sentence* 


Principal 
Sentence. 


Adj.  Sent 
too. 


Conn. 


Inrth 


Snbjecc. 

Predicate. 

Object. 

The  face 

iihov 

ofthU 

reverend 

tall 

pile- 

looking 
-xanquu- 

Uty. 

Whose 

rear 

thdr 

ancient 
pillars 

k>ftT 
heads 

Exten. 


to  bear 
aloft  its 
ardied 
andpOT- 
deroos 
roof, 
made 
stead- 
fast and 
unmov. 
able  by 
itsowa 
weight 

M4 


How — adv.  of  degree,  quaL  reverend.    Derived  from  A.S. 

hwaU 
whose— pets,  pro.,  poss.  case,  gov.  hy pillars  ;  from  AS. 

kwa, 
ancient— wd],   of  quality,  qual.  pillars;   from  F.  ancien^ 

L.  ante, 
their — pers.  pro.,  poss.  case,  gov.  hy  heads  ;  is  almost  the 

same  form  as  in  O.E.  tlidra,    it  was  the  poss.  of  tbt 

A.S.  demonstrative  pronoun. 
luads — com.  noun,  plur.,  obj.,  gov.  by  rfea^ ;  from  AS. 

heafod, 
to  bear — verb,  reg.,  trans.,  act.,  inf.,  gov.  hy  rear ;  from 

A.S.  beran, 
aloft — adv.  of  place,  qual.  to  bear;  formed  of  A.S.  prefix  a^ 

and  lyft,  the  air. 
weight — abs.   noun,  neut.,  sing.,  obj.,  gov.  hy  by ;  AS. 

wegan,  to  weigh,  noun  form,  wiht. 
steadfast — adj.  of  quality,  qual.  roof;  from  A.S.  stede,  sod 

faest^  fixed. 
looking— pres.  part,  of  to  Uoh,  referring  to  pile,  used  abso- 
lutely ;  A.S.  locian, 
trattquillity — abs.   noun,    obj.,  gov.    by  looking.     From 

Latin  trans  and  quiesco, 

13.  St.  Helena. — ElsomU  'Kingston  Working  Set  of 
Arithmetical  Cards '  and  the  *  Adaptable  *  Test  Cards  will,  no 
doubt,  suit  you.  Both  series  can  be  obtained  through  any 
bookseller,  or  direct  from  J.  Marshall  and  Co.,  42,  Pateni(»tei 
Row. 

14.  Owl. — Saoe — cop.  conj.,joinine  the  sentences  'All  the  air 
a  solemn  stillness  holds  *  and  *  it  be  understood  ;  that—oap. 
conj.,  joining  the  sentences  *  It  be'  and  '  The  moping  owl,'  etc. 

The  construction  is  :^A11  the  air  a  solemn  stillness  holds,  save 
it  be  that  the  moping  owl,  etc 

Analvse  as  follows  : — Princ,  sent, :  All  the  air  a  solemn  still- 
ness holds.  Adv,  sent,  cf  cause  (condition) :  It  be.  Noun  sent, : 
That  the  moping  owl,  etc. 

In  analysis  some  would  call  save  that  a  single  connective.  It 
would  then  be  : — Princ.  sent,  as  above,  and  *  save  that  the 
moping  owl,'  etc,  an  adv.  sent,  of  cause  (condition). 

15.  Science. —If  your  choice  lies  between  chemistry  and 
electricity  we  should  recommend  you  to  take  chemistry,  as  some 
knowledge  of  it  is  indispensable  for  profitable  study  of  maoy 
other  sul^ects. 

16.  Leo. — '  Calm '  in  the  line,  '  His  broad  wings  lay  calm 
and  motionless,'  is  an  adjective.  It  would  be  wrong  to  call  it 
an  adverb. 

17.  CONGLETON.— 85. 

x8.  C.  E.  K.— 9a  All  very  good.  For  the  last  query  sec 
present  number  of  The.  Practical  Teacher^  page  402. 

19.  £.  D.  Davies.— Cannot  tell  you  of  the  dictionary  yoo 
want. 
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la  Akiovistus.— The  passage  is  too  long.  AhMs  'Via 
Lat^'  or  •Dr.  IV.  5'MtVA'i « Prindpia  Latina,'  Parts  I.  and 
IV.,  and  BraJle/s  *  Exerdses.'  You  want  a  (rood  grammar  and 
dicdonaiy.  Voa  could  trv  Whites  or  Smiths  'Latin  Dictionary,* 
and  Smtk*t  or  Rotys  '  Latin  Grammar '  (small  edition). 

SI.  ElDRAH.— 7SM£lfiM/«r'/  'Algebra*  contains  what  jroa 
wast  for  Annnities.  Any  eood  ariUmietic  would  be  suffident. 
For  the  history  use  Grutfs  'History  of  the  English  People,' 
aod  Bri^s  *  Constitutional  History.'  For  the  uterature  read 
MorUys  •  First  Sketch  of  English  literature.* 

23.  HoPBFDL. — ^Yon  don't  say  what  examination  you  wish  to 
prepare  for :  there  are  four  examinations  for  certificates.  To 
pais  any  of  them  you  should  know  more  than  you  can  get  from 
Dooks.  You  may,  however,  get  a  good  deal  of  help  from 
fiuh*j  •  Lecture  on  Education,'  Sain*s  '  Education  as  a  Science,' 
Sfenctf^s  '  Education— Intellectual,  Moral,  and  Physical. 
Writing  60. 

33.  Anxious  One.— '  Mensuration  for  Beginners*  (Tod- 
hmttr).  Morie^s  *  Fint  Sketch  of  English  literature'  would, 
no  doubt,  be  what  you  want,  but  does  not  quite  answer  to  your 
qaery.  The  writing  is  very  bad.  Get  a  few  good  copv-books 
to  have  it  valued,  and  write  for  twenty  minutes  eveiy  day,  and 
in  three  months  let  us  see  the  result. 

24.  Vm  Victis.— You  are  bound  to  take  the  Greek  at  the 
intermediate  examination.  Hence  you  would  not  be  wasting 
time  to  begin  with  German.  The  Dublin  degree  is  considered 
to  be  easier  than  the  London ;  if  it  is  so,  you  would  not  think 
h  as  valuable.  You  had  better  write  to  the  registrar  and  get 
the  syllabus  for  each  and  compare  theuL 

35.  Tacobus.— -No.  Add  ASdo^s  *  Via  Latina,* '  Latin  Prose 
tkrcMup  English  Idiom '  by  the  same  author.  For  French,  con* 
suh  Famackfs  *  Series '  (published  by  Macmillan  and  Co.),  and 
Brackefs  *  Historical  Grammar.'  For  algebra,  use  Todhuntet^s 
*Al^bra'(7s.  6d.).  For  the  grammar,  geography,  and  history, 
special  books  cannot  be  recommended,  as  you  have  not  spediied 
which  certificate  examination  you  refer  to.  For  general  purposes 
]rou  would  do  well  to  study  the  grammars  of  Morris,  Mason, 
and  Smith.  '  The  Student's  Hume '  and  Grttn's  *  History ' 
are  both  excellent. 

26.  Rasbn.— Large  hand,  80 ;  small  hand,  85. 

37.  Macbeth. — First  specimen,  large  hand,  65  ;  small  hand, 
70.  Second  spedmen,  large  hand,  60 ;  small  hand,  75.  The 
large  hand  has  many  faults.    Get  a  good  copy-book. 

28.  Disputant.— Usage  has  decided  that  we  should  say 
*  Jones  was  hanged,'  not  *  hung.' 

29.  Attila. — The  gerund  is  a  verbal  substantive,  having  four 
cases,  and  governing  the  same  case  as  the  verb  it  is  derived 
from;  examples: — 

Ars  scribendi  diffidlis  est 
Aqua  nitrosa  utilis  est  bibendo 
Puer  paratus  est  ad  scribendum 
VxLtt  £atigatus  est  scribendo. 

There  are  two  supines,  one  in  -u,  and  one  in  -um.  The  first  is 
used  after  certain  adjectives  signifying  fitness  or  unfitness,  good 
or  evil,  as 

Nefas  est  dictu 

Amarum  est  gustatu. 

The  second  is  used  after  verbs  of  motion  without  a  preposition, 
ss  *  Venit  Ituram.' 

yy.  Solicitor.— Read  the  Code,  Article  57,  2.  You  can  sit 
if  you  have  had  a  favourable  report  upon  your  teaching. 

31.  ARiTHMBTic.~We  advise  you  to  try  Nthw'i  '  Royal 
Series.' 

33.  Yule.— You  must  have  been  employed  more  than  two 
years  as  a  provisionally  certificated  teacher,  Cod^,  Article 
57,  L 


ANSWERS  TO  ARITHMETICAL  QUESTIONS 
IN  THE  *  SCHOLAR '  FOR  NOVEMBER, 
1884. 

STANDARD  III. 


A.  I.  3S34+I9. 

2.  16503  4- 36. 

3.  3008+56. 

B.  I.  6130+57. 

a*  27^*5+39- 
3.  1059+51. 

C.  I.  ;f  2267  Ss.  lod. 

2.  /33.436  I  IS.  4W. 

3.  ;f  188,032  8s.  9d* 


D.  I.  /90,900  8s.  ifd. 

2.  j^ioi  OS.  9id. 

3.  jf 3210  OS.  lofd, 
£.  I.  lis.  3Jd.* 

2.  £^  9S.  2}d. 

3.  ^10  4s.  2d. 
F.  I.  £1 7s.  lojd. 

2.  £\oi  2s.  S^d. 

3.  Im  I2S.  4jd. 


STANDARD  IV. 


A.  I.  ;£'ioo,i89  5s.  o|d. 
2.  ^24,329  13s.  4«d. 

^   3.  4369.766  13s.  5id. 

B.  I.  ^617  7S.  oid. 

2.  ;f6i3s.9id.  +  ii3. 

3.  £,^l\  I2S.  8)d.  +  ia 

C.  I.  873  tons  10  cwt.  3 

qrs.  10  lbs, 
a.  40,789  grs. 
3.  402  mis.    I   fiir.  19 

DO.  ^  yd.  (=1  ft. 


D.  I.  l^xyi  4s.  9d. 

2.  £\  5s.  I^.+4I2. 

3.  /235  los. 

E.  I.  II 73(  times. 

3*  36,951,552  inches. 

3.  ;f  255  7».  4id. 

F.  I.  489  8s.  9d. 
2-  Zp58  7S.  8d. 
3.  ^35  3«.  9i<i. 


STANDARD  V. 


A  I.  /496  3s.  I  jd. 
a.  Z3708  15s. 
3-  /ii,747  98.  aid. 

B.  I.  j66  5s.  i^. 

2-  jf324  I5«' 
3.  jf65  14s.  4id. 

C.  I.  7  mis. 

2.  38  yds.  I  qr. 

3.  15  days. 


D.  I.  liVV. 

3.  Iff. 

1.  £%i  14s.  7ld« 

2.  £\i&  8s.  5}d. 

3.  £^  IS.  9id. 

1.  80  dozen. 

2.  16,436  galls. 

3.  £21  los. 


E 


F. 


STANDARD  VI. 


A.  I.  (. 

a.  74AW. 

3.  iim.  . 

B.  I.  »W'- 

.  2.  '0042. 
3.  i. 

C.  I.  £\  5s.  7)ld. 

2.  A  17s.  7Md. 

3.  *oi8... 


D.  I.  8  lbs. 

2.  17^  mis. 

3.  i6hrs. 

E.  I.  ;fi54s. 

3.  4320  times. 


7i    p.c. 


A«   I «   sire* 

2.  5   p.c.; 

3*  pc. 

3.  ;f87  i6s.  I  Ad. 
B.  I.  ;f 6479  3s.  4d. 


STANDARD  VII. 

.  7>p.c. 


3.  /52,i66  MS.  4d. 

C.    I.    ;f  50  14s   2id. 
2.    5a 

3.  los. ;  20  p.c 


Some  Gbrman  Instruction  Books. 

^  Of  making  books  there  is  no  end,'  is  the  quotation  that 
most  readily  occurs  to  the  reviewer  with  half  a  dozen 
educational  works  on  German  lying  before  him.  How- 
ever, he  remembers  that  '  in  the  multitude  of  counsellors 
there  wanteth  not  wisdom,'  and  certainly  in  those  books 
now  to  be  considered  there. is  not  a  little  that  is  sugges- 
tive  and  excellent 

.  One  of  these  days,  foreign  languages  will  be  taught 
as  diildren  learn  their  own,  and  grammar  will  be  learnt, 
as  morals  are  best  learnt — ^not  by  precept,  but  by  example. 
Instead  of  the  inculcation  of  rules,  there  will  be  the 
acquisition  of  principles,  by  the  reading  of  books  in  the 
tongue  to  be  studied.  The  best  tea(£ers  are  already 
adopting  the  plan  of  at  once  introducmg  their  pupils  to  a 
standard  work  of  some  standard  author,  and  commencing 
upon  that.     This  is  iar  better  than  beginning  on  a 
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grammar,  no  matter  how  good  the  exercises  may  be.  The 
difference  is  as  that  between  the  actual  observation 
of  facts  and  experiments,  and  the  looking  at  diagrams. 

When  the  '  one  of  these  days '  foretold  above  dawns, 
£ome  instructor  will  reduce  to  book  form  the  vivd  voce 
method  of  teaching.  But  the  time  is  not  yet,  although 
that  Uie  time  draws  near,  is  shown  by  the  nature  of  one 
of  the  books  with  which  we  now  deal. 

An  Elementary  German  Grammar  and 
Reading  Book.  By  Ferdinand  Schmidt,  Ph.D. 
Triibner  and  Co. 

Dr.  Schmidt  has  evidently  in  mind  the  principle  upon 
which  we  have  insisted  above.  But  he  does  not  carry  it 
out  completely  in  practice.  He  begins  welL  Thus,  in 
distinctive  type,  we  find  in  his  preface : — '  In  the  author's 
opinion,  the  method  of  learning  a  language  from  books 
must  resemble  the  way  in  which  we  learn  it  in  life.'  But 
he  falls  away,  as  we  think,  from  his  former  high  estate 
later  on.  Nay,  even  in  this  same  preface  is  evidence  of 
the  difficulty  of  carrying  out  consistently  an  excellent  idea. 
The  last  paragranh  of  the  preface  contains  direction^  as 
to  the  order  in  wnich  the  sections  of  the  work  are  to  be 
studied.  We  are  to  begin  with  sections  i,  2,  3,  4,  5.  So 
far,  good.  But  then  we  are  to  take  not  6  but  15,  and 
only  a  fragment  of  that ;  then  to  iump  on  to  17,  to  read 
next  one  of  the  stories  at  the  end  of  the  book,  and  then 
presumably,  though  no  directions  are  given,  to  return  to 
the  neglected  sections  from  6  onwards.  It  is  clear  that 
Dr.  Schmidt  is  not  the  '  one  of  these  days  *  man  irien- 
tioned  above.  If  a  certain  order  is  to  be  followed  by  a 
beginner  in  any  subject,  that  order  should  be  followed  by 
the  text-book  he  is  to  use^ 

Here  and  there  are  little  slips  in  English.  '  Aniv  *  in- 
stead of  ^a  1^,'  helps  to  perpetuate  the  old  blunder  of 
mistaking  a  sign  for  a  thing,  and  regarding  '  jy/  because 
it  generally  represents  a  vowel-sound,  as  always  requiring 
the  precedent '  an.'  Nobody  would  think  of  writing  '  an 
youth.'  But  to  write,  as  many  do,  'an  university,'  or,  as 
Dr.  Schmidt  writes,'  an  u^  is  as  incorrect  '  From  thence,' 
p.  37,  is  another  slip. 

Putting  on  one  side  the  fundamental  mistake,  as  it 
seems  to  us,  of  placing  the  gtanmiar  rules  and  the  read- 
ing book  apart  from  each  other,  this  work  is  good.  The 
strong,  weak,  and  mixed  declensions  are  retained — ^an 
interesting  foct,  when  we  consider  the  uncertainty  among 
grammarians  as  to  the  best  way  of  dealing  with  that 
Hydra,  the  German  substantive.  The  description  of  the 
verb  (p.  39),  given  even  before  sein  or  haben  is  conjugated, 
is  especiidly  to  be  commended.  That  bete  noir  of  the 
ordinary  teacher,  the  so-called  '  inseparable  verbs,'  Dr. 
Schmidt  manages  well.  He  avoids  the  nomenclatural 
blunder  implied  in  the  name  just  given,  and  cardiilly 
speaks  of  the  prefixes  only,  as  separable  or  inseparable. 
Another  good  practical  point  is  the  printing  of  the  stories 
for  reading  alternately  in  English  and  in  German  cha- 
racters. The  list  of  stimig  verbs,  without  which  no  well- 
r^^ulated  grammar  is  complete,  comes  m  at  the  end. 
The  only  regret  we  have  is  that  the  dedensions, 
conjugations,  rules,  and  so  forth,  are  not  worked  in  with 
the  readings  in  the  book,  as  they  would  be  in  teaching, 
if  the  teacher  were  able. 

The  other  instruction  books  under  our  consideration 
are  in  no  case,  even  as  far  as  intention  is  concerned,  on 
the  lines  of  the  new  method.  Four  of  them  are  from  one 
pen. 

A  German  Preparatory  Course.    German  Me- 
thod, German  Conversational  Questions,  Child's 
First  German   Course.     By  Eidward  SchinzeL 
Williams  and  Norgate. 
Mr.  Schinzel  certainly  knows  the  uses  of  advertise- 
ment   Every  one  of  his  four  books  skilfully  advertises 
the  other  three,  and  one  of  them  has,  quite  like  Mr. 
Augustus  Harris,  of  Drury  Lane,  a  testimonial  frt>m  a 
clergyman.    The  author,  by  his  method  ofprinting  words 
and  paradigms,  half  in  German,  half  in  English  chsuac- 


ters,  in  tl^e  earlier  pages  of  two  of  his  books— the  Pre- 
paratory Course,  and  the  Child's  First  German  Coarse-^ 
shows  that  he  recognises  the  tendency  to  abolish  th^ 
distinctive  German  characters.  By  his  speedy  reversion^ 
however,  to  the  German  type  only,  he  does  little  towards 
the  furthering  of  that  tendency. 

The  Preparatory  Course  starts  with  sein,  goes  on  with 
fragments  on  the  noun,  and  then  makes  a  sudden  rush 
into  the  comparison  of  adjectives^  We  doubt  the  wisdai$ 
of  this  last  step.  The  declension  of  the. adjective  should^ 
we  thinly  precede  its  comparison.  The^  statement  that 
the  adjective,  when]  used  predicatively,  is  not  inflected, 
should,  we  are  sure,  precede  bodi  the  declension  and 
comparison.  And  for  this  reason.  In  Che  learning  of 
languages,  as  in  the  learning  of  natural  science,  the  mind 
longs  for  what  we  may  call '  resting-places,'  f>.,  genera- 
lisations of  simple,  trouble-saving  order.  Thus,  if  a  be- 
ginner is  shown  that  certain  parts  of  speech  are  indeclin- 
able, and  will  give  him  no  further  trouble  than  that  of 
acquiring  their  meaning,  he  has  at  once  gained  somethir^^ 
on  which  his  mind  can  rest.  In  like  fashion  niuch  is 
gained  by  telling  the  student  of  German,  at  the  very  ea^ 
liest  opportunity,  that  feminine  nouns  do  not  alter  in  the 
singular  number.  This  welcome  fact  is  not  brought  our 
in  the  Preparatory  Course  until  p.  46,  and  is  not  even 
there  made  as  clear  as  it  might  be.  And  the  equally 
welcome  fact  that  when  used  as  a  predicate  the  adjective 
is  invariable^  msJces  its  first  appearance  on  p.  26,  at  least 
fourteen  pages  too  late.  The  only  other  fault  of  moment 
we  can  find  with  a  book  that  is  on  the  whole  well-ai- 
ranged,  and  ought  to  be  useful  in  the  hands  of  a  good 
teacher,  is  as  to  the  treatment  of  the  conjunctions  on  p. 
92.  It  woidd  have  been  better,  we  think,  to  have  dis- 
tinguished at  once,  and  in  the  text,' between  the  two  kinds 
of  conjunction,  and  not  to  have  referred  to  the  co-ordi- 
nate conjunctions  in  a  note,  as  if  they  were  a  grammatical 
aftei^thought  The  English  is  at  times  a  uttle  loose- 
page  9,  line  21 ;  page  49.  line  6  from  end,  to  wit. 

The  German  Method  is  on  the  same  lines  as  the 
Course.  In  its  use  of  brackets,  initials,  nuxabeis,  and 
various  signs,  it  quite  recalls  Arnold's  Latin  Prose  Com- 
position  in  the  good  old  days. 

The  Conversational  Questions  is  the  most  useful  of  the 
(quartette.  Of  course,  it  is  open  to  the  conunonplace  ob- 
jection that  a  teacher  who  would  need  to  usQ  it  ought  not 
to  be  a  teacheri  But  as,  unhappUy,  there  are  manv  who 
would  come  under  this  description,  the  book  should  have 
its  day.  The  questions  are  distinctly  better  than  the 
time-honoured  ones,  as  to  the  '  cat  of  my  grandmother,'  or 
the  '  cheese  of  the  joiner.'  They  are  on  real  matters  of 
fact,  and  of  daily  life.  They  arcL  if  we  nuiy  use  the  word, 
human,  and  not  of  the  ghotilisn  kind,  long  familiarity 
with  which  in  ancient  granunars  has  bred  a  contempt  not 
immixed  with  horror. 

The  Child's  First  German  Course  ought  to  be  at  the 
mouth  of  its  mother  and  its  nurse.  But  assuming  that 
this — ^the  only  natural  method  of  teaching  a  chUd—is  im- 
practicable, this  little  book  may  serve.  Grammatical  roks 
ought  to  be  excluded  altogether  in  the  beginning,  thinb 
Mr.  Schinzel,  and  although  he  need  hardly  have  earned 
this  excellent  principle  to  the  length  of  committing  an 
error  in  grammatical  construction  two  sentences  before  he 
enunciates  the  idea,  he  has  carefully  and  consistently 
carried  it  out  in  this  little  voltnne. 

German  Grammar.   By  Clemens  Schlon^  MA, 

Ph.D.      Maclehose    and    Sons,   publishers  to 

Glasgow  University. 

In  one  volume  Dr.  Schlomka  does  what  Mr.  Sdiiniel 

does  in  four,  and  he  does  it  better.    This  is,  in  all  n^ 

pectSy  the  best  work  of  the  six  under  teview.    We  are 

not  sure  that  we  ought  not  to  say  it  is  the  best  of  all  the 

Germaii  grammars  (and  their  name  is  l^on)  that  ve 

have  seen.    The  order  of  succession,  although  to  some 

of  the  old  school  it  may  appear  conAising,  is,  in  reality, 

philosophical    It  is  the  outcome  of  a  mind  not  onlya^ 

quainted  with  English  and  Gennan,  but  with  humaa 

nature.    With  consfncuous  wisdom,  tiie  groesome  roies 
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for  pronunciation  of  every  possible  combination  of  letters 
that  dishearten  beginners  are  omitted.    Only  the  essen- 
tial £u:ts  are  given.    Grimm's  Law  is  illustrated  rather 
than  formolated.    At  page  13  its  principle  is  ingeniously 
worked  in,  and  on  page  65  similar  wisdom  is  ^own  \x^ 
the  interpolation  between  hdbtn  and  sein  of  some  hints 
on  the  subjunctive  and  word-order.     The  explanation 
of  die  use  of  lassen  (p.  197)  is  another  example  of  the 
fresh  thoroughness  of  the  work,  though  we  are  half  sorry 
that  the  eqirally  excellent  explanation  of  the  use  of  the 
German  active  infinitive  for  our  passive  form  of  the  verb 
'to  be'  is  not  completed  b^the  pointing  out  that  we 
have  in  English  a  remnant  of  this  construction.    We  say, 
*  This  house  to  let,'  or '  This  house  to  be  let '  indifferently. 
Whilst '  Dieses  Haus  zu  vermiethen '  would  be  the  sense- 
equivalent  of  both  phrases,  it  is  the  verbal  equivalent 
also  of  the  former.    Dr.  Schlomka's  method  with   the 
noun  and  verb  is  far  simpler  than  that  in  general  use.  He 
rejects,  as  to  the  noun,  all  die  multitudinous  declensions, 
lays  at  the  outset  stress  on  the  two  key-cases,  the  geni- 
tive singular  and  nominative  plural,  works  in  at  once  the 
invariability  of  the  fen^inine  smgular,  and  then  deals  with 
the  singular  number  only,  and  later  with  the  plural  alone. 
As  to  this  last,  he  states  frankly  that  the  nominative 
plural  is  better  learnt  firom  a  dictionary  than  fit>m  a 
granmiar,  and  he  is  consistent  enough  to  print  the  nomi- 
native plural  after  the  singular  nominative  right  through 
his  work,  whenever  there  is  likely  to  be  the  least  diffi- 
culty.   The  only  suggestion  we  can  make  in  respect  to 
the  eighteen  lessonsdevoted  to  the  noun  is  that  Lesson 
28,  on  proper  names,  should  come  after  Lesson  24,  /.^.,  be- 
fore the  study  of  prepositions,  or,  yet  better,  after  Lesson  12, 
u^  between  the  study  of  the  singular  and  the  plural  of  sub- 
stantives.   The  irregular  verbs  are  grouped  into  twelve 
sets,  dependent  on  the  root-vowel  modification  that  oc- 
curs in  the  principal  tenses.    We  are  inclined  to  join 
issue  with  Dr.  Schlomka  on  his  use  of  the  word  '  irregu- 
lar.'   He  points  out,  on  p.   185,  that  the  word  is  an 
erroneous  one,  and  that '  ancient '  would  be  better.    But 
as  the  words  '  regular '  and  '  irregular '  are  used  in  other 
languages  and  in  other  grammars,  he  yields  to  the  pres- 
sure of  custom.    The  question  is,  whether  a  larger  prin- 
ciple is  not  involved — that  of  accuracy,  not  only  of  word, 
hut  of  thought.    It  is  a  question,  however,  too  large  for 
discussion  here  and  now.    The  separable  and  inseparable 
verbs  turn   up  again,  and  we  would    suggest  to  Dr. 
Schlomka  whether  ne  may  not  follow  Ferdinand  Schmidt*s 
good  example  here,  and  get  rid  of  these  inaccurate  names. 
A  tabulated  arrangement  of  the  verbs  would  make  yet 
more  useftd  a  book  that  is  singularly  able  and  complete. 

Shakespeare's  Henry  VIII.  With  Notes, 
Examination  Papers,  and  Plan  of  Preparation. 
London  and  Edinburgh :  W.  and  R.  Chambers. 

'  To  what  base  uses  we  may  return,  Horatio  I '  Why 
may  not  hni^nation  trace  the  noble  work  of  Shakespeare 
till  he  &id  it  made  an  examination  subject?  It  is, 
^das !  *not  to  consider  too  curiously.'  For  the  little  book 
before  us  reminds  us  that  Shakespeare  is,  like  many  oUier 
less  excellent  things,  given  over  to  the  examination-Mino- 
taur. As  long  as  die  examination  fever  i^cts  our 
educationists,  and  even  the  public,  in  the  main  indifferent 
on  these  questions,  so  long,  we  suppose,  Shakespeare 
must  be  put  to  this  not  very  noble  use.  We  are  only 
too  glad,  moreover,  that  as  early  as  possible  our  children 
shoiJdd  be  brought  face  to  face  with  the  master.  But  it 
should  be  '  face  to  face.'  They  should,  as  we  think,  read 
him  at  first  without  note  or  comment,  just  as  we  see  him 
enacted  at  the  theatre.  As  it  is,  now-a-days,  they  only 
see  him  through  a  veil  of  notes  and  explanations,  more  or 
less  accurate,  that  not  only  disguise  him  very  careftdly, 
hot  often  disgust  the  young  ininds  that  are  eager  for  the 
story  and  the  poetry,  and  have  a  lordly  carelessness  as  to 
details,  philological  or  otherwise.  The  preparer  of  the 
'  Henry  VIII.'  seems  half  conscious  of  all  this,  for  he  has 
not  placed  his  name  on  the  title-page.  He  has,  however, 
frequentedi  we  should  say,  the  British  Museum  Reading. 


Room,  and  utilised  Case  2,046,  where  the  various  editions 
of  Shakespeare  most  do  congiegate.  Hence  we  have  the 
usual  ollaj^drida  of  quotations  from  Johnson,  Stevens, 
Pope,  Hounshed,  and  so  forth.  These  are  as  accurate 
ana  as  uninteresting  as  ever.  The  notes  containing  these 
excerpts  from  experts,  and  a  few  explanations  and  para- 
phrases from  our  anonymous  editor,  are  placed  incon- 
veniently at  the  end  of  the  book.  We  have  not  read 
them  alL  but  one,  on  p.  93,  has  caught  our  eye.  The 
explanation  of  *  's  death,'  'zounds,'  is  not  full  enough.  If 
the  ugly  phrases  are  to  be  dealt  with  at  all,  let  us  deal 
with  Siem  accuratdy.  The  anonymous  editor  sacrifices 
precision  to  prudery.  There  are  some  hypothetical 
examination  questions  at  the  end.  Their  value,  and  in 
some  degree  that  of  examinations  generally,  may^  be 
gathered  from  a  quotation  of  one  of  the  inquiries : 
'Discuss  the  characters  (i)  of  Queen  Katherine,  (2)  of 
Cardinal  Wolsey.'  This  is  questioning  at  large  for 
schoolboys  and  schoolgirls. 

Shakespeare's  Plays  for  Schools.  Abridged 
and  annotated  by  Charlotte  M.  Yonge.  National 
Society's  Depository,  Sanctuary,  Westminster. 

This  book,  designed  especially  to  meet  the  require- 
ments of  English  Schedule  II.,  Code  1883,  has  as  editress, 
Miss  Charlotte  M.  Yonge.  Her  introduction  to  'Henry 
V.'  is  written  in  polished  and  nervous  English,  and  there 
is  a  summary  of  the  play  dealing  briefly  and  succinctly 
with  each  scene.  The  customary  list  of  persons  represented 
becomes  in  part  a  genealogical  table.  Miss  Yonge  ingeni- 
ously grafting  upon  the  Shakespearian  names,  extracts,  so 
to  speak,  from  what  would  have  been  the  first  column  of  the 
Times  of  the  year  1415.  Miss  Yonge's  notes  have  a  more 
appropriate  habitation  than  those  of  our  anonymous 
editor  in  the  book  just  noticed.  They  are  placed  at 
the  bottom  of  each  page  of  the  letterpress,  and  are  far 
more  original,  and  not  less  explanatory  than  those  already 
considered.  In  Miss  Yonge's '  Heny  V.,'  however,  as 
in  the  anonymous  one's  '  Henry  VIII.,'  there  are  no 
notes  upon  the  thought  and  the  dramatic  construction  of 
the  play,  points  of  far  more  interest  and  importance 
than  chronologies  and  relationships,  points  also  upon 
which  young  students  most  of  all  need  guidance. 

Robinson  Crusoe.  By  Daniel  Defoe.  Edited  for 
School  Use,  with  Supplementary  Notes,  etc;, 
by  Alfonzo  Gardiner.    W.  and  R.  Chambers. 

In  these  davs  of  artistic  nursery  books,  Kinder-garten 
toys,  and  such  school  books  as  we  have  here,  one  almost 
regrets  that  one  was  not  bom  later.  Whether  all  these 
luxurious  aids  to  training  will  result  in  a  stronger  and 
better  generation  of  men  and  women,  time  alone  can 
prove.  No  one  can  doubt  that,  in  spite  of  all  that  may 
be  said  of  undue  pressure  in  the  Boaid  and  State-aided 
schools,  the  road  to  learning  is  made  now  far  easier  than  it 
was  thirty  or  forty  years  ago.  Education,  as  an  art,  has 
been  acknowledged  as  such,  and  its  professors  trained  for  it 
as  for  any  other  profession.  A  few  years  ago  any  one 
who  could  read  or  translate  a  book  from  another  into 
his  native  tongue,  or  could  work  questions  in  the  ordi- 
nary rules  of  arithmetic  or  algebra,  was  supposed  to  be 
able  to  teach  these  subjects,  and  many  a  man  can  re- 
member his  master  keeping  his  book  open  when  he  heard 
the  Euclid  class,  and  correcting  with  severity,  and  even 
punishment,  such  a  mistake  as  the  angle  ABC  for  CBA. 
All  this,  we  say,  is  past,  and  now,  except  in  the  very  bad 
middle-class  schools,  of  which  we  fear  there  are  some  still, 
teachers  know  how  to  teach  and  to  use  the  fascinating 
aids  prepared  for  them* 

We  should  fancy  that  when  '  Robinson  Crusoe'  is  being 
read  for  the  first  time,  the  difficulty  must  be  to  keep  the 
class'  attention  to  the  sentence  being  read  and  dis- 
cussed, and,  in  fact,  to  get  the  children  to  deliver  up  their 
books  at  the  end  of  the  lesson. 

The  editor  of  this  edition  expects  a  great  deal  more 
I  than  the  mere  reading  of  the  text  and  realising  of  the 
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story.  At  the  end  of  each  chapter  there  are  some  very 
prosaic  though  useful  exercises  in  word-forming  and 
deriving.  These  are  preceded  by  a  glossary  and  short 
notes,  giving  the  {wsition  of  places,  and  even  sometimes 
adding  a  little  with  regard  to  their  government  and 
history.  To  say  that  the  book  emanates  from  the  firm 
of  Messrs.  Chambers,  is  to  say  that  it  is  beautifuUv 
printed,  and  very  attractive  in  appearance,  and  we  wisn 
the  immorta],  inimitable  story  aU  success  in  its  new 
mission  of  teaching  etymology. 

Guides  and  Guards  in  Character-Building. 
By  C.  H.  Payne,  D.D.,  LL.D.,  President  of  the 
Ohio  Wesleyan  University,  U.S. A.  London: 
Hodder  and  Stoughton. 

When  an  American  divine,  no  matter  of  what  denomi- 
nation, is  elected  as  a  bishop  or  a  president,  we  may  take 
it  for  granted  that  he  has  distinguished  himself  as  a 
preacher.  America  is  essentially  a  land  of  talkers,  and 
unless  a  man  can  talk  weU  he  can  never  hope  to  rise  to  the 
top  of  his  profession. 

Here  in  England  men  are  not  often  appointed  to  high 
positions  in  the  Church  simply  because  they  are  good 
preachers ;  as  a  matter  of  fact,  with  one  or  two  exceptions, 
our  leading  preachers  are  not  bishops,  and  we  have  men 
on  the  bench  who  would  never  have  had  a  chance  of  such 
advancement  had  thdr  lot  been  cast  on  the  other  side  of 
the  Atlantic. 

We  open  this  volume  of  sermons,  then,  expecting,  per- 
haps, a  good  deal  more  than  we  should,  nad  it  been 
prepared  by  an  English  divine ;  and  we  may  say  at  once 
we  are  not  disappointed. 

The  author  in  his  preface  tells  us  that  the  sermons  make 
no  claim  to  great  literary  excellence,  and  are  published  at 
the  earnest  request  of  some  who  heard  them  delivered  and 
believed  themselves  benefited  by  them.  With  the  excep- 
tion of  the  first  and  last,  Bible  characters  form  the  ground- 
work of  the  discourses ;  Joseph,  Moses,  Cornelius,  with 
others,  being  taken  as  guides,  and  Absalom,  Solomon,  and 
Lot  being  amongst  the  guards.  The  sermon  on  St.  Paul 
struck  us  as  the  finest  The  author's  admiration  for  the 
Apostle  is  very  great,  and  beautifully  expressed. 

The  book  being  printed  from  American  plates  we  have 
to  put  up  with  their  spelling  of  such  words  as  traveler, 
theater,  etc.  The  volume  would  make  a  charming  ana 
useful  prize  for  any  young  man  just  entering  life. 

Shakespeare's  King  John.    With  Introduction, 

Notes,  Examination  Papers,  and  an  Appendix  of 

Prefixes  and  Terminations.     By  Thomas  Parry, 

F.KG.S.     London :  Longmans. 

This  is  one  of  these  well-known  publishers'  Modem 

Series*  edited  '  in  accordance  with  the  requirements  of  the 

Government  Code.' 

The  introduction  is  very  valuable,  containing  paragraphs 
on  Shakespeare's  grammar  and  versification ;  a  history  of 
^e  rival  clEums  of  John  and  his  nephew,  with  the  entire 
story  of  the  play.  Besides  some  twenty  woodcuts,  there  is 
a  map  of  the  dominions  of  the  Angevin  kings.  The  notes 
are  printed  at  the  end  of  the  book,  and  are  just  what  a 
young  pupil  requires.  The  examination  papers  are 
arranged  in  two  series,  but  are  not  as  numerous  as  they 
might  be;  but  the  exercises  on  word-building  are  very  use- 
ful. The  text  of  the  play  is  beautifully  printed,  and  the 
volume  generally  is  most  attractive,  ana,  considering  its 
st^le,  not  dear,  though  we  fearsome  school  committees 
might  think  it  too  expensive  to  issue  to  their  classes  when 
so  much  cheaper  copies  can  be  procured. 

Outlines  of  Mental  Philosophy  on  the  Induc- 
tive Method.    By  J.  D.  Morell,  A.M.,  LLD. 
London :  W.  Stewart  and  Co. 
The  author  in  his  preface  gives  us  a  short  account  of 
the  works  of  those  who  have  investigated  psychological 
questions  from  the  basis  of  physiology,  and  he  acknow- 
ledges the  labours  of  these  writers  as  giving  him  that  on 
which  he  has  based  many  of  the  doctrines  brought  forward 


in  his  work.  He  refers  with  special  gratitude  to  the  wotb 
of  the  German  philosopher  Herbart  and  lus  foUowen,  and 
frankly  says  that '  though  he  has  reconstructed  the  whole 
doctrine  of  the  elaboration  of  ideas,  their  action  md 
reaction,  the'  method  of  their  passing  in  and  oat  of 
consciousness,  their  blending  by  the  law  of  similarity,  and 
their  combination  in  groups  and  series,  etc..'  that  yet  he 
feels  the  doctrine  is  due  mainly  to  the  labours  of  the 
Herbartian  School,  and  that '  without  their  aid  he  would, 
in  all  probabilitv,  have  never  been  able  to  combine  the  ph^ 
nomena  of  the  human  mind,  as  they  now  appear,  into  one 
connected  psychological  svstem.' 

The  author  distinctly  tells  us  he  has  not  pretended  to 
enter  with  any  detail  mto  logical  questions,  and  it  is  im- 
portant that  die  student  should  realise  this,  or  he  mieht 
be  disappointed  at  an  examination  in  logic  if  depending 
on  this  work  alone.  We  must  agree  with  the  author 
that  if  he  has  erred  '  in  the  execution  of  the  pesent  hand- 
book,' it  is  in  having  studied  brevity  a  little  too  much. 
And  we  quite  think  with  him  that  some  may  find  ^e 
analvses  too  compressed. 

The  new  word,  '  residuum/  with,  of  course,  its  plural, 
'  residua,'  is  used  by  the  author,  and  is  acknowledged  by 
him  as  a  novel  expression  to  embody  a  Herbartian  idea ; 
and  this  it  seems  to  do  very  well 

Though  the  book  is  specially  prepared  with  the  idea 
of  assisting  candidates  for  the  London  d^^ee ;  as  such, 
it  could  be,  and  no  doubt  will  be,  inunen»jy  improved. 
Writers  who  are  not  accustomed  to  prepare,  for  the  ordi- 
nary man,  manuals  with  which  to  pass  an  examination, 
have  little  idea  of  what  is  required  of  them  in  this  way. 
We  are  very  much  afraid  that  the  ordinary  university 
undergraduates  would  have  great  difficulty  in  findioj;  the 
answers  to  man^  of  the  questions  appended  to  the  volume 
in  the  volume  itself;  but  of  that  we  shall  speak  again 
presently. 

The  subject  is  treated  according  to  the  principles  of  a 
natural  science  ;  in  other  words,  as  the  title-page  tells  us, 
it  is  investigated  on  the  inductive  method.  The  author 
then  lays  down  the  eight  points  or  principles  on  which 
all  such  investigations  are  based.  Of  these  we  have  only 
room  to  notice  one,  viz.,  the  sbcth,  which  postulates  the 
close  coxmection  between  the  different  sciences,  so  that 
what  is  established  in  one  science  becomes  afterwards 
data  for  the  investigation  of  another.  The  tendency  has 
ever  been  the  opposite  to  this— to  isolate  mental  science 
from  the  relationship  it  bears  to  other  branches  of  induc- 
tive investigation.  Mind  was  supposed  to  be  so  funda- 
mentally extinct  from  matter,  that  no  *  dependency  could 
be  traced  between  mental  and  physical  science/  but  nov 
the  author  tells  us,  this  distinction  has  been  folly  dissi- 
pated as  a  delusion,  and  it  is  at  last  acknowledged  that 
*  mind,  as  the  crown  and  sununit  of  nature,  cannot  be 
reached  as  a  valid  branch  of  scientific  research,  except 
through  the  results  of  all  the  lower  sciences.' 

Every  man  may  be  almost  considered  as  a  perfect 
trinity — a  three  in  one  and  one  in  Uiree,  for  we  find  not 
only,  as  religionists  would  tell  us,  body,  soul,  and  spirit, 
but,  as  mental  philosophers  tell  us,  a  vital-force,  a  nerve- 
force,  and  a  mind-force  (including  wiU) ;  and  these  thiee 
stand  in  the  closest  correlationu  the  one  supplying  and 
often  overtaxing  the  other.  All  this,  and  a  great  deal 
more,  is  very  well  worked  out  in  the  introductory 
chapter. 

The  work  itself  is  divided  into  seven  parts,  and  each 
part  into  from  ^y^  to  seven,  and  in  t>ne  mstance  efeveo 
chapters. 

These  chapters  are  of  only  nx  or  seven  pages,  and 
bein^  fairly  complete  in  themselves  would  make  a  good 
division  for  regular  reading  and  analysis. 

As  an  appendix,  there  are  some  one  hundred  odd  p3ge$ 
of  examination  papers,  as  actually  set  for  the  diftereot 
examinations  at  London  University.  These  papers  aie 
generally  headed  Lone  and  Psychology.  Now  if  ^ 
turn  to  Part  IV.,  *0n  the  L^cal  Processes  of  the 
Human  Mind,'  we  only  find  some  fifty  pages  on  this  im- 
portant Sttbiect,  and  though  no  doubt  tney  are  admiiahly 
written  and  clearly  arranged,  still  we  doubt  their  beiog 
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enough,  or  nearly  so,  to  enable  the  student  to  answer  the 
questions  given  at  the  end  of  tHe  book.  Questions  at 
tbe  end  of  each  chapter,  or,  at  any  rate,  at  the  end  of  each 
part,  would  be  invaluable  to  the  student,  and  reference 
might  be  made,  in  some  of  the  examination  papers  at  least, 
to  where  the  answers  could  be  found. 

Dr.  Morell  having  published  this  volume  as  one  of 
Messrs.  Stewart's  Educational  Series,  having  also  ap- 
pended so  many  examination  papers,  and  even  got  a 
*  London  University  graduate  and  experienced  tutor,  to 
eliminate  from  the  text  what  would  be  unnecessary  or 
confusing  to  the  student,  and  to  throw  the  whole  into  the 
form  suited  to  the  requirements  of  the  London  B.A.  and 
other  examinations,  in  which  psychology  is  taken  as  a 
snbject,'  he  must  excuse  us  if  we  somewhat  take  excep- 
tion to  his  work,  valuable  as  it  is,  as  a  student's 
manual. 

Had  the  volume  been  issued  in  the  ordinary  course,  as 
a  step  forward  of  the  Herbartian  system  of  mental  philo- 
sophy, we  should  have  greeted  it  with  more  pleasure 
than  we  do.  As  such  it  will  make  its  mark,  but  we  doubt 
its  being,  from  any  point  of  view,  as  exceptionally 
valuable  to  the  ordinary  undei^graduate. 

The  Church  of  England  Sunday  Service- 
Booky  continuously  arranged  for  1885.  Henry 
Frowde. 
To  quote  the  preface:  'The  services  are  here  given, 
without  omission  or  alteration  of  any  kind,  in  the  precise 
order  in  which  they  are  used  in  our  churcnes,  Sunday  by 
Sunday  throughout  the  year,  so  that  they  can  be  readily 
and  intelligently  followed,  even  by  persons  wholly  unac- 
customed to  them.'  This,  of  course,  implies  that  morn- 
ing and  evening  prayer  are  printed  over  and  over  again, 
the  Psalms  nearly  twice,  and  other  parts  more  than  once. 
That  there  are  Protestants  to  whom  the  arrangements  of 
the  English  Church  Prayer  Book  is  a  mystery,  no  one  can 
doubt ;  and  that  many  Dissenters  like  to  attend  the  ser- 
vices of  the  Church  on  such  days  as  their  own  places  of 
meeting  are  shut,  every  clei^yman  knows  well;  but 
whether  many  will  use  this  *  Sunday '  Service-Book  we 
doubt  If  the  publishers  would  issue  separately,  in  the 
form  of  a  very  cheap  manual,  the  entire  services  (includ- 
ing lessons),  as  used  on  such  days  as  Christmas  and 
Good  Friday,  we  believe  they  would  obtain  an  enormous 
sale  for  it  This  volume  will  be  of  no  use  after  1885  until 
1896,  and  even  then  the  Psalms  will  be  wrong  for  the  first 
two  months  in  the  year.  In  1891  the  Psalms  will  be 
right,  but  the  collects,  etc.,  all  wrong.  One  or  two 
tables  at  the  end  of  the  book  would,  of  course,  render  it 
perfectly  usable  at  any  time,  but  that,  we  presume, 
would  militate  against  the  publisher's  idea  of  the  advisa- 
bility of  procuring  a  new  prayer  book  every  year.  The 
lessons  are  indicated,  but  not  printed  in  full.  It  is  sug- 
gested that  the  volume  may  save  clergymen  time  in  select- 
ing subjects  for  their  Sunday  discourses,  and  were  the  les- 
sons printed  in  full  we  should  auite  agree  with  this.  The 
paper  being  necessarily  thin,  tne  printing  is  not  as  clear 
as  it  would  otherwise  be,  but  on  the  whole  the  appearance 
is  attractive. 

Introductory  Lessons  in  Geography.  Cassell 
and  Co. 
The  early  study  of  geography  is  now  being  made  a  de- 
lightful effort  for  the  learner.  He  begins  with  observa- 
tion of  earth  structure  around  him.  Out  of  the  mental 
images  thus  obtained,  he  elaborates  by  the  aid  of  model 
and  picture,  a  view  of  geographical  facts  which  lie  beyond 
the  range  of  direct  observation.  Afterwards  the  map 
forms  a  symbolic  representation  of  his  knowledge.  J  use 
as  words  follow  and  symbolise  our  ideas,  maps  symbolise 
and  follow  the  geographical  facts  obtained  by  observa- 
tion. These  '  introductory  lessons'  follow  the  principles 
enunciated  above.  The  garden  is  pictured  for  observa- 
tion, the  plan  follows  and  svmbolises  it.  Similarly  the 
schoolroom,  the  playground,  and  the  village — ^all  ^bc^e 
arc  first  presented  in  picture  an<J  th?|i  in  plan, 


The  consideration  ot  '  scale '  is  introduced  too  soon. 
The  diagrams  in  the  first  part  of  the  book  are  admirable ; 
the  cuts  on  pp.  55,  59,  and  63,  might,  with  advantage,  be 
entirely  omitted. 

Local  Examination  History.  Dr.  Pringle.  J. 
Heywood,  Manchester. 
Notes  of  historical  events  and  characters  are  essential 
aids  to  the  student  who  wishes  easily  to  retain  and  readily 
to  recover  the  facts  of  history.  Notes  are  especially 
valuable  to  the  pupil  preparing  for  an  examination. 
That  this  book  has  now  reached  the  fifth  edition  is  proof 
of  the  demand  for  such  assistance  as  it  affords.  As 
educationists  we  have  most  faith  in  the  value  of  the 

*  notes,'  which  a  student  of  history  compiles  for  himself ; 
such  notes  will  necessarily  be  the  outcome  of  tbe  pupil's 
thought,  and  the  facts  they  register  will  be  readily  re- 
called, together  with  the  events  surrounding  them.  L>r. 
Pringle's  notes,  used  within  the  limits  suggested  in  his 
preface,  will  help  the  pupil  and  relieve  the  teacher. 

Formulae  and  Equations.  By  Rev.  T.  W.  Open- 
shaw,  M.A.  London :  Bell  and  Sons. 
This  little  book  presents  in  a  convenient  form  the  most 
important  formula;  in  algebra,  plane  trigonometry,  mensu- 
ration, and  analytical  conies.  As  stated  in  the  preface,  it 
is  intended  for  teachers  as  a  hand-book  of  test  questions, 
and  for  students  as  an  aid  to  the  ready  production  of  their 
mathematical  knowledge.  It  contains  a  few  printer's 
errors,  mainly  in  the  earlier  part  of  the  book,  while  the 
author  uses  a  few  symbols  which  may  be  new  to  his 
readers,  e.g.y  n  I  in  place  of  [«.  It  is  perhaps  rather  un- 
wise to  introduce  determinants  so  early  in  the  work  as 
the  section  on  the  straight  line.  We  can  recommend  the 
book  as  a  useful  companion  the  evening  before  the  mathe- 
matical papers  of  either  examination  for  the  London  B.A. 

The  New  Royal  Readers  :  Standard  VL  Lon- 
don :  T.  Nelson  and  Sons. 

This  volume  completes  the  new  and  admirable  series  of 
reading-books  just  issued  by  the  famous  Scotch  house 
whose  imprint  they  bear.  We  may  at  once  say  that  the 
excellence  of  its  predecessors,  to  which  we  have  chccrfuUy 
borne  testimony,  is  fully  maintained  in  the  serviceable 
volume  before  us. 

It  contains  one  of  the  choicest  selections  of  standard 
English  literature  it  has  been  our  privilege  to  see  within 
the  compass  of  an  ordinary  school-book. 

Each  lesson,  which  is  broken  up  into  paragraphs  of 
convenient  length,  is  followed  by  a  list  of  new  words  (ac- 
cented), comous  notes  and  meanings,  summary,  and 
exercises.  The  succinct  notices  of  authors— such  as  that 
given  of  Charles  Dickens  on  page  12— cannot  be  too 
highly  praised,,  and  should  be  stored  in  every  child's 
memory.  But  the  special  merit  of  this  literary  reader— 
and  the  one  which,  in  our  judgment,  will  most  commend  it 
to  inspectors  as  well  as  teachers— lies  in  the  fact  that  it 
contains  the  finest  scenes  of  Sir  Walter  Scott*s  masterpiece, 

•  I  vanhoe.'  Our  readers  will  know  with  what  graphic  vigour 
this  tale  has  been  told,  when  we  say  that  the  author's 
own  words  have  practically  been  retamed  throughout. 

Of  the  type,  illustrations,  paper,  printing,  and  binding, 
it  is  unnecessary  to  speak  ;  they  are  perfect  We  may 
add  that  a  cheap  and  carefully  compiled  series  of  com- 
panion Home  Lesson  Books  may  now  be  had  from  the 
same  publishers. 

An  Epitome  of  History,  Ancient,  Mediaeval, 
and  Modern.  By  Carl  Ploetz.  Translated, 
with  extensive  additions,  by  William  H.  Tilling- 
hast,  Harvard  College,  Cambridge,  U.S.A. 
London  :  Blackie  and  Son. 
This  is  an  EngUhh  reprint  of  an  American  translation 

of  a  German  educational  work. 
Dr.  Ploetz,  we  are  told  in  the  pre£ice,  is  well  known  in 

Germany  as  a  veteran  t^j^cjicr,  aa^  ^ijthpr  gf  JCVeraJ  ed\i' 

catfonal  workg. 
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In  England  our  upper  classes  are  generally  provided 
with  a  history,  and  eiqpfect^  ^^  Z^^  ^  ^  certain  portion  of 
it  to  be  questioned  on.  In  Germany  such  subjects  are 
taught  in  the  form  of  a  lecture,  the  students  writing  as 
h^  as  Uiev  can  the  whole  time,  in  order  that  they  may 
reproduce  the  lecture  or  lesson  in  as  intelligible  and  con- 
cise a  form  as  possible.  We  have  no  doubt  that  this 
volume  gradually  grew  in  this  way,  viz.,  that  the  learned 
Professor  worked  up  his  notes,  from  which  he  had  lectured, 
into  their  present  form  as  a  model  on  which  his  pupils 
ought  to  reproduce  what  they  had  heard.  In  the  course 
of  years,  period  after  period  was  gone  through,  until  the 
notes  in  the  aggregate  became,  as  they  are  called  in 
Germany,  an  '  Epitome  of  Universal  History.' 

We  are  indebted,  though,  to  the  American  translator 
for  any  history  at  all  of  some  nations,  as  Japan,  Parthia, 
and  for  the  enlargement  of  other  accounts,  as  of  those  of 
India  and  France. 

The  histories  of  America  and  England  have  been  re- 
written, and  thus  rendered  as  full  as  that  of  Germany.  The 
minuter  details  of  the  Austro-Prussian  and  Franco-Prussian 
wars  have  been  omitted. 

The  index  to  the  work  is  so  full  and  well  arranged  that 
the  volume  becomes  a  short  historical  encycloparaia,  and 
this  renders  it,  to  one  who  has  read  a  fair  amount  of 
history,  a  most  valuable  book  of  reference. 

As  a  manual  for  ordinary  schoolboys,  unsupplemented 
by  first-rate  lectures  from  a  thoroughly-informed  teadher, 
it  would  be  of  very  little  value,  being  naturallv  ver^r  diffi- 
cult and  uninteresting ;  but  to  a  master  or  other,  wishing 
to  give  a  coiurse  of  lectiures  on  any  particular  period  of 
history,  we  know  of  no  better  book.  In  fact,  if  references 
to  authors  were  given,  where  details  could  be  found,  the 
book  would  be  well  nigh,  for  this  purpose,  perfect ;  yet 
we  must,  in  fumess  to  the  translator,  add  that  in  the 
new  ground  taken  up  by  him  he  has  given  the  origin  of 
his  remarks.  There  are  several  genea^gical  tables,  drawn 
out  in  the  usual  way,  and  inserted  in  the  text  The 
English  publishers  have  not  thought  it  right  to  change 
the  spelling  of  words  where  the  Americans  differ  from  us. 
In  its  appearance  the  book  is  attractive,  being  well  printed 
and  strongly  bound. 

Sixth  Reader.    London :  Blackie  and  Son. 

This  is  the  last  of  these  publishers'  series,  adapted  for 
the  different  standards  according  to  the  new  Code.  The 
readings  vary  in  length,  from  a  sonnet  to  an  essay  or 
description  of  some  five  or  six  pages.  The  subjects  in- 
troduced are  very  numerous,  written  by  authors  of  die 
last  three  centuries,  including  such  names  as  Spenser, 
Addison,  Herschd,  Washington  Irving,  Dickens,  and 
Ruskin,  with  many  others.  At  the  end  of  the  book  there 
is  a  list  of  words  derived  from  the  Latin,  with  another  of 
the  Latin  words  themselves,  giving,  in  the  case  of  verbs, 
that  portion  of  the  Latin  words  whence  the  English 
equivalent  is  formed,  the  simple  English  being  inserted 
in  brackets,  thus  :  '  Caedo,  caesum  [I  cut,  kill] ;  concise, 
decisive,  homicide,  incision.  In  addition  to  these  hints, 
there  is  a  glossary  of  the  more  difficult  words. 

Considering  the  clear  print,  the  strong  binding,  and  its 
cheapness,  it  ought  to  demand  a  large  sale. 

PRIZE  BOOKS. 

MESSRS.   HODDER  AND  STOUGHTON'S  LIST. 

First  Notice, 

These  well-known  publishers  have  issued,  as  usual,  a 
number  of  prettily-bound,  well-printed|  and,  in  some  in- 
stances, beautifully-illustrated  volumes,  to  be  given  as 
prizes  at  the  close  of  the  current  term,  or  as  Christmas 
oresents. 

All  the  books  before  us  are  of  a  decidedly  religious  turn, 
and  do  a  great  deal  more  than  what  is  genersdly  termed 
point  a  good  moral.  In  one  instance,  as  will  be  seen 
below,  we  are  almost  afraid  the  authoress  has  gone  too 
far;  and  we  cannot  but  fancy  she  would  have  done  better 
had  she  left  much  of  what  she  has  said,  good  and  true 
though  it  be,  to  be  read,  as  it  were,  between  the  lines.    At 


the  same  time,  we  cannot  but  congratulate  prize-givers— ot 
whom,  happily,  there  are  so  many — ^that  they  can  so  fisar- 
lessly  distnbute  Messrs.  Hoddex's  publications  without 
examining  them. 

In  these  days  of  freethought  one  ought  to  be  particularly 
on  the  alert  as  to  what  TOoks  fall  into  our  childreii's 
hands,  as  a  careless  prize-giver  may  unwittingly  do  incal- 
culable harm  in  presenting  an  attractive  volume,  without 
thoroughly  exanuning  its  contents.  If  these  volumes  be, 
as  we  believe  they  are,  frur  specimens  of  the  prizes  issued 
from  Messrs.  Hodder  and  Stoughton's  hoose^  teachers, 
and  parents,  and  present-givers  generally,  need,  as  we  have 
said  above,  have  no  hesitation  in  ordering  them  en  maw, 

(i)  The  Orient  Boys :  a  Tale  of  School  Life. 

The  name  of  the  author  of  this  story  is  not  given,  nor 
are  we  told  on  the  title-pa^  that  he  or  she  (probably  the 
latter)  has  published  anythmg  before.  We  do  not  require 
to  be  told  that  the  volume  is  printed  from  American  plates, 
for,  before  we{have  read  two  pages,  we  feel  that  we  are,  nor 
can  be,  in  no  English  schooL  English  boys,  no  doubt, 
will  be  interested  to  know  how  their  New  England  cousins 
comport  themselves  at  their  schools.  If  mis  be  a  true 
sketch — ^as  we  doubt  not  it  is — ^then  we  hear  new  ex- 
pressions, and  find  lads  figuring  under  circumstances  in 
which  they  would  never  be  found  in  this  country.  StiU,  there 
seems  to  be  there,  as  here,  very  much  the  same  mixture  of 
noble  boys  and  mean,  industrious  boys  and  idle  ones,  even 
religious  boys  and  irreligious  ones. 

A  hot-blooded  Cuban,  sent  to  the  north  to  escape 
tropical  ailments,  is,  perhaps,  the  most  interesting  sketch ; 
and  how  he  obtained  mastcnry  over  himself  and  Ms  fiery 
temper  is,  we  think,  the  most  useful  lesson  in  the  book. 
The  bad  boy  who,  directly  and  indirectly,  does  all  sorts  of 
harm,  is  not  so  interesting.  Nor  are  there  in  any  vntf  in- 
dicated those  slight  signs  of  underlyii^  goodness  which, 
we  feel  sure,  must  have  been  at  times  apparent  in  one 
who  changed  as  much  as  he  is  represented  to  have  done. 

There  is  what  we  mi|^ht  almost  call  quite  a  theatrical 
death-scene,  which  remmds  one  of  that  of  Eva  amidst  her 
slaves,  etc,  in  '  Unde  Tom's  Cabin.' 

The  three  principal  characters  pass  from  school  to 
college;  but,  whilst  there,  interrupt  their  studies  by 
joining  the  Northern  Army  during  the  Great  Rebellion ; 
but  of  their  escperiences  as  soldiers  we  hear  very  little.  At 
the  end  of  the  war  they  conclude  their  studies,  as  hundreds 
of  the  young  volunteers  did ;  and  we  leave  them  married 
and  useful 

(2)  Meg's  Mistake,  and  other  Sussex  Stories. 
By  Mrs.  Robert  O'Reilly. 

Though  the  bulk  and  price  of  this  volume  is  precisely 
the  same  as  the  others,  there  is  nearly  twice  as  much 
matter  in  it,  the  print  being  smaller,  though,  comfortably 
readable  by  even  older  eyes. 

Mrs.  O'Reilly  is  one  of  our  most  successful  short-story 
vmters,  and  every  one  knows  howfar  more  difficult  it  is  to 
write  a  good  short  story  than  a  longer  one.  We  prestune 
by  putting  '  Meg's  Mistake'  at  the  commencement  of  her 
volume,  £e  authoress  thought  it  the  most  worthy  to  lead 
the  other  stories  before  the  world ;  we  cannot  think  sa 
If  ever  these  stories  be  published  separately,  we  fmcy 
others  of  them  will  be  found  more  popular  than  'M^ 
Mistake.' 

'  Miss  Olive's  Boys,'  for  instance,  is  a  charming  sketch 
of  thirty-five  pages,  as  to  how  a  nature-loving,  simple' 
hearted  squire's  daughter  may  influence  a  lot  of  cotmtry 
boys  with  her  intensity  and  reality.  She  has  a  class  in 
the  Sunday-school,  and  though  she  has  far  less  to  teadi 
them  than  others  of  Biblical  £aicts,  etc.,  she  has  a  very 
strong  feeling  of  right  and  wrong,  and  all  her  b^ 
more  or  less ;  feeling  first  that  she  cares  for  tiiem  to  do 
right,  and  learn  to  try  and  live  more  as  they  ought  to  from 
higher  motives. 

The  crowning  story  of  the  book  is,  we  think,  onecaUed 
'A  Golden  Wcidding,'  in  which  there  is  a  wonderfol  old 
heroine,,  deserted  and  neglected,  living  on,  confident  that 
her  old  man  will  return  to  her  when  he  wants  her,  i^d^ 
of  course,  he  does.    The  illustrations  by  that  weO-ksown 
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artist,  F;«d,  Barnard,  are  wonderfully  graphic,  and  are 
certainly  a  real  addition  to  the  book. 


(3) Just  in    Time;    or,    Howard   Clarion's 

Rescue.    By  Mrs.  G.  S.  Reaney. 

BeautiM  in  many  ways  as  this  book  is,  earnest  as 

the  direct  religions  teaching  is,  we  confess  we  are  at 

a  lois  as  to  what  boy  or  girl  we  should  wish  to  present 

it    The  story  opens  in  the  nursery  of  a  grand  hous^ 

where  we  find  a  poor  little  boy  disgracefiifiy  neglected 

by  his  pleasure-loving  moUier,  and  positively  ill-treated 

by  a  deceitful  nurse.     His  only  friend  seems  to  be  a 

young  servant   who   talks   religion  to  him,   and   who 

loses  her  place  by  trying  to  make  the  mistress  understand 

the  tme  state  of  affairs  m  the  nursery.    We  have  in  this 

chapter  some  valuable  remarks  about  children's  nrayers 

and  children's  services.    In  the  third  chapter  we  mid  this 

poor  neglected  child  as  an  undergraduate  home  for  a 

vacation,  being  upbraided  by  his  indignant  mother  for 

drinking  too  much  champagne  at  her  table.    We  then 

find  him  painting  in  North  Wales^  where  he  sees  and  falls 

in  love  with  a  pretty  country  girl  of  the  middle  class, 

whom  he  marries  in  haste.    After  this,  he  ^oes  from  bad 

to  worse,  deserting  his  wife  and  child,  until  we  find  him 

all  but  ruined  in  the  hands  of  an  unprincipled  man  and 

woman,  who  have  him  entirelv  in  their  power.    Here  (we 

will  not  tell  how)  the  poor  wife  finds  him,  and  succeeds  in 

setting  him  home,  so  at  the  last  becoming,  as  the  titles 

page  tells  us, '  rescued,  just  in  time.'    The  faithful  servant 

of  his  baby  days  turns  up  again,  and  is  found  doing  a  good 

work  wherever  she  goes.    In  addition  to  her,  there  is 

another  religious  servant,  who  plays  an  interesting  and 

useful  part  in  the  story. 

Now  for  whom,  we  ask,  is  this  book  suitable  as  a  prize  ? 
For  little  children  it  would  certainly  be  of  none.  Elder 
girls,  perhaps,  might  learn  to  be  careful  how  they  allowed 
their  young  hearts  to  be  influenced  by  those  of  whom  they 
know  but  little.  Young  men,  too,  might,  no  doubt,  be 
.warned  against  the  evils  of  drixUc  and  dissipation ;  but, 
would  they  read  it?. 

At  the  saihe  time,  no  doubt,  there  are  very  useful 
'lessons  to  parents,  in  the  higher  stations  of  life  especially, 
as  how  they  firstly  leave  their  children  to  unprincipled 
nurses  and  governesses,  and  secondly,  commit  their 
daughters'  happiness  to  men  whose  position  and  incomes 
may  be  good,  but  whose  morals  are  weak  and  vacillating ; 
but  such  have  got  beyond  their  prize-receiving. 

(4)  A  Lrong  Lane  with  a  Turning.     By  Sarah 
Doudney. 

Like  all  this  gifted  authoress's  stories,  this  is  not  only 
exquisitely  written  and  true  to  life,  but  breathing  with  an 
unobtrusive  religion.  In  the  course  of  the  book,  one  of 
the  characters  says  to  the  heroine,  when  asked  why  she 
did  not  marry : — *  In  my  young  days  I  had  to  choose 
between  Lancelot  and  Arthur,  and  I  took  Lancelot,  as  nine 
women  out  of  ten  would  have  done.  And  then,  Mary,  I 
had  to  let  him  go.  Do  you  understand  ?  *  And  so  in  frict 
was  the  experience  of  the  heroine  herself,  though  the 
speaker  knew  it  not.  She,  too,  had  chosen  Lancelot,  and 
had  to  let  him  go.  To  show  how  beautifully  the  story  is 
welded  together,  we  find  it  almost  impossible  to  refer  to  a 
single  character  in  the  book  without  telling  more  of  the 
plot  than  it  would  be  kind  to  do. 

Miss  Doudney  is  evidently  very  fond  of  that  old 
fashioned,  yet  ever  fresh  allegory,  the  '  Pilgrim's  Progress.' 
We  hope  that  the  allusions  to  it  may  lead  some  to  refresh 
their  memories  with  its  wonderful  beauties  and  immortal 
lessons. 

The  authoress  is  assisted  by  Miss  Edwards,  who 
furnishes  some  sixteen  full-page  engravings,  drawn  with 
her  usual  power. 

The  Try  Arithmetic.    For  all  Classes  of  Schools. 
By  Dennis  Hey  wood,  CM.     John  Heywood. 
This  book  consists  of  a  very  large  collection  of  examples, 
carefully  arranged  in  sets,  generally  of  four,  sometimes 


of  as  many  as  seven.  The  woric  is  divided  into  six  parts, 
corresponding  to  the  recjuirements  of  the  different 
standsurds,  and  each  part  into  four  quarters — the  last 
quarter  of  each  part  being '  Inspector's  Tests,'  given  in  the 
same  form  as  received  by  the  children,  when  being 
examine.  Before  the  '  Inspector's  Tests'  come  problems, 
where  the  child  has  to  make  his  own  statement  These 
sets  of  fours  are  named  after  tbe  letters  of  the  Alphabet, 
increasing  in  difficulty,  so  tiiat  the  questions  under  X,  Y, 
Z,  require  more  careful  working,  or  are  more  difficult  to 
state,  than  those  under  the  earlier  letters  of  the  Alphabet. 
In  the  higher  standards,  each  Alphabet  receives  some 
special  name,  as  for  instance, '  Miscellaneous  Examination.' 
This,  of  course,  is  done  for  easy  reference — so  that  a 
teacher  simply  has  to  give  out  for  home-work,  say 
Standard  IV.,  Reduction,  K  ;  or.  Standard  VI.,  Vulgar 
Fractions,  R ;  or  Examinations,  G.  The  author  assures 
us  in  his  preface  that  teachers  in  large  schools  have 
found  the  book  eminenUy  useful  and  time-saving,  and 
this  we  can  weU  believe. 


Painmlaium  Pints* 

By  Henry  A.  Reatchlous,  M.A.  (Lond.),  B.Sc, 

Wistminsttr  Training  College. 

The  subject  of  heat  is  usually  included  in  the  manuals 
on  Natural  Philosophy.  The  student  may  refer  to 
these,  and  among  them  to  Everett's  '  Text-book  of 
Physics'  (BlackieandCo.,  2s.),  and  to  a  little  book  called 
*  Lectures  on  Heat,'  by  Dr.  Wormell  (Murby  and  Co., 
IS.).  ProfessorGamett's  'Elementary  Treatise  on  Heat,' 
(Bell  and  Sons)  is  a  very  excellent  book.  With  the 
syllabus  before  him,  the  student  can  select  the  {>arts 
specially  named,  and  devote  most  of  his  attention  to 
them. 

Notice  is  first  drawn  to  the  sources  of  heat.  These 
are  enumerated  by  Professor  Gamett  as  (i)  radiant 
energy ;  (2)  chemical  action  (including  combustion)  ; 
(3)  mechanical  sources  as  in  the  case  of  friction  and 
impact,  etc.;  (4)  electrical  currents;  (5)  change  of 
state,  as  when  steam  is  condensed  into  water;  (6) 
internal  heat  of  the  earth  (the  last  being  only  a  source 
of  heat  previously  accumulated).  The  next,  and  very 
important  point  is  to  distinguish  clearly  between  tem- 
perature and  heat.  Temperature  is  the  state  of  a  body 
considered  with  reference  to  its  power  of  communi- 
cating heat  to  other  bodies  (Wormell).  It  is  a  quality, 
not  a  quantity ;  it  is  estimated  in  degrees  by  instru- 
ments called  thermometers.  Heat  is  a  measurable 
quantity,  a  form  of  energy,  and  is  expressed  in  thermal 
units,  or  in  the  number  of  ergs  equivalent  to  them. 
The  thermal  unit  now  most  commonly  used  is  called 
a  calorie ;  it  is  the  amount  of  heat  required  to  raise 
the  temperature  of  one  gram  of  water  from  o^C  to 
i^C.  Instruments  for  measuring  quantities  of  heat 
are  called  calorimeters. 

The  subject  of  thermometers  is,  including  the  con- 
version of  degrees  from  one  scale  to  another,  explained 
fully  in  the  text-books.  The  use  of  a  weight  thermo- 
meter should  be  understood  (Everett,  page  105).  If 
we  assume  the  absolute  expansion,  we  are  thus  able  to 
deduce  that  of  the  glass  we  are  using,  and  then, 
by  observing  the  apparent  expansion  of  any  liquid,  we 
can  find  its  absolute  expansion. 

A  gas  e:q)ands  7^7  of  its  volume  at  o^C.  for  each 
degree  centigrade.  Hence,  V0  be  the  volume  at  o^C, 
and  a  be  the  co-efficient  of  expansion,  the  volume  at 
any  other  temperature  /  will  be  Vc{i  -^at) ;  and,  simi- 
larly, at   any   other   temperature,   7\  it  would  be 
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Vo^iA- aT) ;  hence  the  ratio  of  the  volumes  at  /  and  T 

This  result  is  made  use  of  in  determining  the  value 
of  a.  If  we  know  the  volume  of  a  gas  at,  say,  i5^C, 
and  the  volume  of  the  same  mass  of  it  at  loo^C,  then 

a  can  be  determined  from  the  equation^^  —  '     -^ 

If  we  keep  the  volume  constant  while  the  temperature 
is  raised,  the  pressure  of  the  gas  will  increase,  and  if 
the  pressure  at  temperature  /  and  at  temperature  T 
be  observed,  we  can  determine  a  from  the  relation 

--JL  ->  '"^  -.  The  zero  of  temperature  is  often  taken  to 
Pr     i+aT  ^ 

be  that  at  which  ice  melts  under  a  pressure  of  760  mm. 
of  mercury.  What  is  called  the  aosolute  zero  of  tem- 
perature is  273^  below  this.  Hence,  we  can  express 
the  absolute  temperature  by  adding  2  73  to  the  ordinary 
centigrade  reading.  Assuming  T  to  stand  for  the 
absolute  temperature,  Ffor  the  volume  of  a  given 
mass  of  gas,  and  P  for  the  pressure  under  which  it 

py 

exists,  ~  will  be  a  constant  quantity,  whatever  be 

the  special  values  of  jP,  T,  and  71  This  is  a  neat 
formula  for  solving  such  questions  as  the  following : — 
(i)  20  litres  of  air  are  measured  off  at  15^  C.  and  700 
mm. ;  what  volume  with  they  occupy  at  30  C  and 
760  mm.  ? 
Py^Pi^i    •  y  _^^v^i-7ooX2ox303_ 

"T TT  "    '"^    Pi        288x7<Jo         '^^ 

(2)  The  volume  of  a  ^  is  increased  by  one-half^  while 
the  pressure  under  which  it  exists  is  increased  by  two- 
thirds,  if  the  temperature  were  originally  15^  C,  what 
would  itbe  finally  ? 

PV^PxVr     J^^,sPX3Fxi 
r"    2\       288"  3X2x7\ 

whence  7\  =»  ^ — ^-i5  «  720  abs.  ■»  447®  C. 

0 

Attention  is  called  to  specific  heat,  latent  heat,  and 
the  instruments  for  determining  them.  The  student 
is  strongly  advised  to  determine  for  himself  (roughly, 
of  course)  the  specific  heat  of  a  few  meUJs.  In- 
structions for  this  are  given  on  page  79  of  Dr. 
Wormell's  Lectures.  He  should  also  find  the  latent 
heat  of  water  and  steam  by  the  method  of  mixtures. 
To  determine  the  latent  heat  of  water,  place  a  known 
weight  of  water  at  a  known  temperature  into  a  calori- 
meter  (which  may  be  a  small  tin  canister).  Add  frag- 
ments of  ice,  previously  dried  with  blotting-paper. 
Observe  the  temperature  when  the  ice  is  just  melted, 
and  then  weigh,  so  as  to  determine  the  quantity  of  ice 
used^  Suppose  we  had  ^  grams  of  water  to  start 
with  a  temperature  T\  that  we  used  Jf  grams  of  ice, 
and  that  the  final  temperature  was  /;  put  x  for  the 
latent  heat  of  water,  then  WT'^Mx^iJV'^'M^t. 
Several  corrections  must  be  made  to  get  a  good  result : 
the  specific  capacity  of  calorimeter  is  the  most  impor- 
tant of  these.  But  it  is  much  better  to  try  the  experi- 
ment without  corrections  than  omit  it  altogether.  The 
method  of  obtaining  the  latent  heat  of  steam  is  de- 
scribed in  Professor  Gamett's  'Elementary  Treatise,'on 
page  102.  Into  a  current  of  steam  is  passed  a  known 
weight  of  water  at  a  known  temperature,  and  when 
the  temperature  has  risen  some  degrees  the  jet  is 
removed.  Putting  x  for  the  latent  heat  of  steam,  and 
using  the  same  letters  as  before,  we  should  have-^ 


It  is  worth  while  to  note  .that  the  latent  heat  of 
steam  varies  widi  the  temperature  at  which  it  is  pro- 
duced. It  requires  100  thermal  units  to  raise  one 
gram  of  water  from  o^  to  166^  C,  and  537  more  to 
convert  it  all  into  vapour  at  760  mm.  pressure,  giving 
a  total  of  637 ;  at  90^  C.  the  latent  heat  is  554,  at  no 
C.  it  is  529.  The  general  phenomena  ^  boiling 
should  be  carefully  observed,  and  experiments  to  show 
the  dependence  of  the  boiling  point  upon  the  pressure 
devised.  Small  bottles  can  be  filled  with  water  and 
placed  in  a  freezing  mixture  (salt  and  pounded  ice) ; 
they  will  burst  as  the  water  becomes  converted  into 
ice.  Melt  a  paraffin  candle  in  a  glass  beakei;  notice 
the  great  contraction  upon  solidification.  The  meltiog 
point  of  bodies  which  expand  in  solidifying  is  lowered 
by  pressure,  while  it  is  raised  for  bodies  which  con- 
tract. 

Heat  can  be  transferred  from  a  hotter  to  a  colder 
body  by  conduction.  Conduction  of  heat  is  always 
from  a  hotter  to  a  colder  part,  and  the  process  is 
always  comparatively  slow.  The  conducting  power  of 
two  bars  cannot  be  determined  by  the  rapidity  with 
which  enough  heat  travels  down  equal  lengths  of  them 
to  ignite  a  piece  of  phosphorus.  We  must  wait  until 
the  fiow  of  heat  is  steady.  When  it  is  so,  the  number 
of  thermal  units  that  flow  through  one  unit  of  area  of  a 
plate  of  unit  thickness,  its  two  sides  being  kept  at  unit 
difference  of  temperature,  is  called  the  specific  thermal 
conductivity  of  the  substance.  Let  the  area  of  a  plate 
be  ab^  its  thickness  ^,  7*  the  temperature  of  one  face, 
and  S  of  the  other,  and  K  the  conductivity ;  then  the 
number  of  thermal  units  that  pass  through  it  in  / 

seconds  is '!^x(r-^ 

How  much  beat  it  conduced  throurii  s  plats  of  troo  in  20 
leconds  of  40  cm.  length*  6  cm.  bmdtn,  ana  -5  thickness,  ^ 
&ces  being  kept  at  90^  C.  and  100^  C.  refpenvdy  (the  cob- 

ductivity    of  iron    is    'lO).        Ans.=:.^-- ^ 

s  15,360  calories.  '5 

Heat  can  also  be  transferredfrom  one  body  toanother, 
from  a  hotter  to  a  colder,  and  from  a  colder  to  a  hotter, 
by  radiation.  A  block  of  ice  melts  when  placed  near 
a  fire ;  the  heat  it  receives  from  the  fire  is  greaterthan 
the  heat  it  radiates  to  it  If  we  put  different  sub- 
stances at  equal  distances  from  a  source  of  radiation 
some  will  get  hotter  than  others ;  they  will  absorb 
more  heat.  Bodies  which  absorb  heat  readily  radiate 
it  readily,  lamp-black  being  the  best  radiator  known. 

There  is  no  real  difference  between  light  and  radiant 
heat  Rays  which  cause  the  sensation  of  light  ako 
cause  a  sensation  of  heat,  but  some  rays  which  excite 
the  sensation  of  warmth  do  not  affect  the  sense  of 
sight  Some  bodies  allow  light  to  pass  through  them 
more  or  less  completely ;  this  is  also  true  with  reg^ 
to  heat  Examples  should  be  learned.  Remember 
that  the  heat  which  is  neither  reflected  nor  trans- 
mitted by  a  body  is  absorbed  by  it,  and  raises  its 
temperature. 

When  heat  is  applied  to  the  bottom  of  a  test-tube, 
the  water  immediately  above  it  becomes  warmer  and 
specifically  lighter  (if  not  between  o^  and  4^  C  at  the 
commencement),  and  rises.  This  mode  of  trans- 
ferring heat  is  called  convection.  It  is  by  convedioo 
that  gases  and  liquids  are  generally  heated.  Simple 
expenments  with  coloured  water  to  show  convection 
currents  diould  be  practised,  the  explanation  of  win4S| 
ventiUtioD  wd  ocean  cunents  understoodi 

(7%  ^  <P^MImM<) 
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This  month,  in  place  of  the  usual  Pupil-Teachers' 
Questions  and  Answers,  we  have  the  pleasure  to 
present  our  readers  with  the  major  part  of  *My  Cer^ 
Hjuate  Answers^  by  Mr.  Arthur  Day,  who  won  the 
post  of  honour  in  die  Borough  Road  Training  College 
List  The  answers  are  as  nearly  as  possible  those 
which  the  writer  set  down  at  the  Certificate  Examina- 
tioa  It  will,  doubtless,  interest  a  laige  number  of 
our  correspondents  to  learn  that,  appended  to  the 
complement  of  the  answers,  which  will  appear  in  our 
next  issue,  will  be  found  a  list  of  the  books  used  by 
Mr.  Day. 

In  future,  Pupil-Teachers  will  be  examined  only 
twice  a  year.  Those  whose  school  year  ends  from  the 
31st  of  January  to  the  30th  of  June,  will ' sit'  on  the 
last  Saturday  in  AprU,  and  the  others  on  the  last 
Saturday  in  October.  This  important  change,  while 
economising  the  time  of  the  Inspectors,  will  tend  to 
secure  a  greater  unanimity  in  the  standard  of  examina- 
tion, and  will,  doubtless,  encourage  what  is  generally 
known  as  the  Centre  Training  of  Pupil-Teachers 
(Art.  1x0). 

« 

Instead,  therefore,  of  having  eleven  examinations, 
there  will  henceforth  be  but  two.  This  arrangement 
will,  by  placing  considerable  additional  space  at  our 
disposal,  enabte  us  to  introduce  into  our  pages  several 
most  valuable  subjects,'which  cannot  fail  to  render  our 
journal  increasingly  attractive  and  serviceable  to  stu- 
dents and  teachers.  Particulars  of  these  new  features 
will  be  announced  in  our  next  issue,  and  we  trust  our 
friends  will  kindly  n»ke  known  the  chances  99  widely 
IS  poniUti 


Messrs.  Jarrold  and  Sons  announce  a  new  edition 
of  their  handy  'Teacher's  Diary  and  Pocket-fiook,' 
which  for  thejpast  two  years  has  found,  and  deservedly 
so,  much  favour  in  the  profession.  Mr.  A.  Johnston, 
of  6,  Paternoster  Square,  has  recently  issued  a  new 
series  of  Copy-Books — including  a  kindergarten  book 
— which  we  hope  to  notice  next  month.  The  Messrs. 
Nelson  have  also  just  published  the  last  volume  in 
their  well-known  series  of '  Royal  Readers.' 


«  * 

* 


Teachers  on  the  outlook  for  prizes  will  be  glad  to 
hear  that  the  current  season  promises  to  be  an  excep- 
tionally busy  one.  From  Messrs.  Blackie  and  Son 
and  Messrs.  Hodder  and  Stoughton  we  have  already 
received  consignments  of  elegantly  bound  prize-books. 
In  our  next  issue  we  shall  have  a  special  notice  of 
them.  Meanwhile,  those  of  our  readers  who  use 
prizes,  and  wish  to  know  something  of  the  coming 
books,  cannot  do  better  than  drop  a  line  to  any  of  the 
following  firms,  who  will  gladly  furnish  a  full  descriptive 
catalogue  of  their  respective  publications  : — 
Messrs.    T.   Nelson  and  Son,  Paternoster   Row, 

London,  E.C. 
Messrs.  Blackie  and  Son,  56,  Old  Bailey,  London, 

E.C. 
Messrs.  Griffith  and  Farran,  St.  Paul's  Churchyard, 

London,  E.C. 
Messrs.  Sonnenschein  and  Co.,  Paternoster  Row, 

London,  E.C. 
Messrs.  Hodder  and  Stoughton,  Paternoster  Row, 

London,  E.C. 
Manager,  Religious  Tract  Society,  56,  Paternoster 

Row,  London,  E.C. 
Messrs.   Relfe  Brothers,  Charterhouse  Buildings, 
London,  E.C. 

This  ycitr  a  new  annu^U  will  be  published  by  Messrs. 
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A.  Brown  and  Sons,  Hull,  under  the  title  of  the 
*  Sekoiastk  Christmas  Annual^  edited  by  Mr.  William 
Andrews,  Secretary  of  the  Hull  Liteniry  Club.  In 
addition  to  tales  and  poems  by  a  number  of  weU-known 
authors,  chapters  wiU  be  included  on  '  School  Ways 
and  School  Days  in  China,'  by  the  Rev.  Hilderic 
Friend ;  *  The  Rod  in  and  out  of  School,'  by  John  H. 
Leggot;  'The  Horn-Book,'  by  the  Editor;  *  The  School 
Days  of  Shakespeare,'  by  James  Gibson ;  and  other 
papers  bearing  on  scholastic  subjects. 


We  beg  to  remind  our  readers^  of  the  announce- 
ment at  the  foot  of  our  title-page.  The  French  Lessons 
which  are  begun  in  the  Scholar  for  November  have 
been  prepared  by  an  experienced  teacher,  and  will  be 
found  most  carefully  graduated. 


■o 


BY  EDWARD  R.  SHAW, 
PHncipal  High  School,  Yonkers,  N.  V. 

Not  one  of  all  the  aids  to  language  training  is  of  greater 
vttliie  than  reading  to  a  grade  or  class  a  selection,  and 
then  requiring  them  to  reproduce  it  in  writing.  In  ex- 
amining courses  of  study  nrom  scores  of  town  and  city 
schools,  we  find  a  wide  recognition  of  the  value  of  this 
exercise  in  directions  like  the  following :  *  Writing  ab- 
ttnctfl  from  memory  ; '  '  Pieces  read  to  grade  and  grade 
veqtdred  to  imte  them  out  from  memory,'  eta 

The  value  of  these  exercises  consists,  in  the  first  plac^ 
in  enlarging  the  pupil's  vocabulary,  and  that,  too,  m  the 
most  natunil  way,  because  he  grasps  the  ideas  and 
thought^  lying  behind  the  words  ;  he  grasps  them,  more- 
over, in  a  way  that  he  does  not  in  reading  lessons,  from 


the  fact  that  he  is  to  reproduce  the  thoagbl,  and  will 
naturally  do  so  in  calling  up  the  identical  words  of  the 
selection. 

Further,  the  pupil  in  writing  out  what  has  been  read 
to  him,  is  having  a  most  valuable  exercise  in  spelling  and 
punctuation. 

In  the  reproduction  the  pupil  is  constructinp;  sentences 
that  are  related  to  each  other  in  thought,  and  is  therefore 
working  in  keeping  with  the  idiom  of  the  language— the 
way  that  all  command  of  lai^uage  is  gained.  How 
different  the  sentences  of  a  reproduction,  connected  as 
they  are  in  thought,  to  those  detached  on^  mechanically 
made  to  comply  with  some  stated  requirement  imposed 
by  the  teacher  ! 

Then  there  is  a  development  of  the  imagination  in4hese 
exercises.  Of  course,  it  is  what  we  may  term  the  repro- 
ductive imagination  that  is  trained,  and  not  the  creative ; 
but  the  reproductive  must  be  maoe  active  in  order  that 
the  creative  may  develop.  In  these  leproductions  there 
is  always  food  and  exercise  for  the  imagination,  and  this 
undoubtedl)r  accounts  for  the  pleasure  experienced  by 
pupils  in  doing  the  work. 

But  while  so  much  growth  in  language,  spelling,  com- 
position, imagination,  and  appreciation  of  style  results 
nom  the  exercises  of  which  we  are  speaking,  there  is 
comparatively  littie  of  this  written  reproduction  work.  It 
is  doubtiess  m  conse(|uence  of  the  fact  that  teachers  are 
unable  to  find,  at  their  command,  sufficient  material  for 
the  work.  The  selections  must  possess  certain  qualities, 
without  which  they  are  of  littie  value,  and  if  selections 
lacking  in  these  qualities  are  read  to  a  class,  the  attempted 
reproduction  wiU  result  in  failure  and  discouragement  both 
to  teacher  and  pupils.  As  a  first  requisite,  the  selection 
must  be  a  perfect  and  striking  whole,  and  for  commence- 
ment work  should  be  largely  narrative.  It  must  be  such 
that  the  pupil  can  easily  grasp  it  It  must  make  upon  his 
mind  a  forcible  impression ;  for  if  it  leaves  only  a  vague 
impression,  his  working  it  out  will  be  obscure  and  dis- 
connected. 


BROWN  &  POISON'S  CORN  FLOUR 

FOR  THE  FAMILY  TABLE. 

In  the  hands  of  an  accomplished  cook  there  is  no  known  limit  to  the  variety  of  delicate  and  palatable  dishes  .which  may  be 
produced  from  BROWN  &  POLSON'S  CORN  FLOUR. 

It  isequally  susceptible  of  plain  and  simple  treatment  for  ordinary  domestic  purposes,  and  one  of  its  chief  recommendatioDs  is 
the  facility  with  which  it  may  be  prepared. 

Boiled  with  milk,  and  with  or  without  the  addition  of  sugar  and  flavouring,  it  may  be  ready  for  the  table  within  fifteen 
minutes ;  or,  poured  into  a  mould  and  cooled,  it  becomes  in  the  course  of  an  hour  a  Blanc-mange,  which,  served  with  fresh  or 
preserved  iiniit,  will  be  acceptable  at  any  meal. 

Add  sultanas,  raisins,  marmalade,  or  jam  of  any  kind,  and  in  about  the  same  time  it  is  made  into  an  excellent  Baked  Pudding. 
To  which  may  be  added  :— Take  care  to  boil  with  milk,  when  so  required,  for  noi  Itss  than  eight  minutes. 


BROWN  &  POLSON'S  CORN  FLOUR 

FOR  THE  SICK-ROOM. 

The  properties  of  BROWN  &  POLSON'S  CORN  FLOUR  are  identical  with  those  of  arrowroot,  and  it  is  in  every  respect 
equal  to  the  costliest  qualities  of  that  article. 

The  uses  of  arrowroot  in  dse  sick-room  are  not  only  matters  of  tradition,  but  of  every-day  experience,  and  there  can  be  bat 
few  pemns  idio  Are  not  acquainted  with  its  uses  as  an  important  ally  to  medical  treatment. 

BROWN  &  POLSON'S  CORN  FLOUR  claims  to  serve  the  same  purposes,  with  at  least  equal  acceptance  and  at 
considerably  less  cost,  and  therefore  offers  the  facility  of  freer  use  to  a  larger  public. 

It  has  received  from  medical  and  scientific  authorities  the  highest  testimonials  to  its  purity  and  its  serviceableness ;  it  is 
largely  used  in  Hydropathic  and  other  Institutions  throughout  the  Ku^dom,  and  its  export  to  all  foreign  parts  has  long  given  it  t 
world-wide  reputation.  

NOTm-Purohaeers  should  insist  on  beinff  supplied  with  BROWN  &  POLSON'S  OOBN  FLOUB 
InfBilor  kinds,  asserting  fictitious  merits,  are  beinff  recommended  for  the  sake  of  extra  profit 
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DARLO"W  &  CO.'S 

IHAGNETINE 


LUSG  INVIGORATORS. 


lUFBOTED 
PATENT 


CURATIVE 
APPLIAMOES 


TTUt*  ApfUoKCts  an  ncemmutdtd  and  nstd  by  th«  Profistien  for  ih*  Curt  of 
Ooot  I   Aathtmi.  I  Ohest  Weakneaa  I  Sore  Throat 

Boiatiaa       I  Rheumatism  Sinnal  AfleotionB     Heart  Afbotitnis 

Lnmbaoo    I  Bheoinatio  Qont  I  wonohitis  {  Liver  Complaint 

Heoralaia    [  Luoff  Affeotioiis     1   Winter  Oonsh      I   General  DeUlitjr 
And  OCT]  othei  fonn  of  Nervoot  and  Rh«a»alic  Affection. 

nSTIMONIAL.— On  tho  3rd  October,  1883,  the  Rev,  J.   Chasleswokth  mitei:  'Will 

TOO  be  good  enongh  to  foiwud  one  of  tooi  Cheit  Protecton  ?    I  have  worn  one  dnring  .,1     ^,1      _i  .,1       V 

MTcnd  winten  w^  great  benefit.'  [Pftinphlet  Poit-ftee.  »y  .  J"/ .  "w  «/■  <«En, 

DABLOW  &;  00.,  443.  WEST  STRAKD,  ZANCON.  W.a 


Third  Edilton,  crown  8vo,  cloth,  6s. 

SCHOOL   MANAGEMENT, 

lodndlBK  OrpDlaUan,  IHwdplliW  ml  Honl  TnlnlOK,  tacsUur  with 


»e  faeartlly  nooaimfnii  to  Bvsry  tm£luir  young 
[nU11lg«nt  inMmt  In  hli  protMloii.'— Afws. 


BT   JOSaPH    LANDON. 

[  Vi»  fUiuaUiiH  litmty. 

■Then  !■  little  Euilt  to  bs  found  *lUi  \ 
iolereatliia  booh,  which  w  ' 
ud(il4«>K>  t>k(ll  I 

'  Tb«  voliiiiie  bu  mUT  EOod  polats.     It  ia  HHntiklty  the  work  ot  ■ 

vttli  BDOd  otHvlnK  powen,  ft  lalr  munra  a[  nileatlm    ibUIU.'— 

'Mr.  lABdonhu  ptDduOBd  b  thoiuhliDl  uid  •ell-anan gad  book,  Uul 
cumot  r>U  to  ba  ol  much  mtvIiw  ti>lMidwn.'-^at«U  Cuardta*. 

LOHSOITi    KEGAJI   PAUL,  TBEHOH   AND  CO. 


Crown  8vo,  cloth,  priceas.  6d. 
THa    0X70BD   AND    OAMBBISOB 

LociL  Eiuninois  n  uithibtic, 

Fhom  i8s8  to  1883. 

Also,  crown  8vo,  cloth,  price  is.  6d. 

AN8WBIBS     TO     THB     AB07E. 

Bt  RICHARD  OSCAR  T.  THORPE.  U.A., 

*  A  noM  nimble  compUaliiiri,  wIioh  worth  i)  bv  uo  meuri  co 
K  T^ckflpad  u  limited  by  Iba  Oxfonl  Knd  CHmbndf  e  Load 
RnqiinaliBai.  It  on  be  eaplayti]  with  the  ntalett  ulnu- 
ia  the  ■«?■>  cluiee  of  the  elcmniUrr  Khool  u  well  u 
-•  - — >-— ,    The  book  ■---■--         .    .     -. 

Mr.  Thorpe  ere  cmttfully  i 
sen  fona  e  mnicient  aaiaber  of  Exmmpta  I 
Ibeir  mtxaaej  in  ereiy  ttt!^ix.'—PrMcliiat  Tt 
London  :  WILLIAM  RICE,  86,  Fleet  Street,  E.C. 


^ 


THE  U8T  AND  BEST  TEST  CARDS  ISSUED. 

AKRILL'S 

ARITHIETIGE  AUD  SPELLING  GABDS 

FOB  THE  1884  OODE. 

^■rtiBjrFnpand  by  Juum  Tipton,  Pint  CIuEGartiflcatedlfuter. 

Prtoa  It.  pep  ««t,  Bubjeol  to  uiual  Sohaol  Ditoount. 

Extra  Keyt,  Id.  eaok 

Whiirt  the  greatctl  pihnhnc  be«n  taliea  to  make  these  Cards 

the  btit  in  the  marlcet  as  Akitiimettcai.  Test  Cards,  their 

iptti^  feature  i)  the  Spelling— nothing  like  tbem,  filT 

oomEwteneee,  have  appeared  before. 

The  Seven  Sets  contain  on  the  back  OVER  SIX  THOU- 
SAND DIFFERENT  'WORDS,  embracing  every  word  in 
oTdiDMy  use  in  the  English  language ;  ALL  THE  LATIN 
PREFIXES,  with  copious  illuslralions  ;  311  of  the  LATIN 
ROOTS  (Verbs),  from  which  our  principal  words  arc  derived. 


MEMORY  &  SUCCESS. 


'VirUAT  oontrlbotei  fsreatly  to  bdobsm 

•my HAT  elwaji  oiiulei fidlure.  In  UFe? 


"W"^ 


Indlnaanbli 
let,  Phvildai 


ChemlJrt,  nij^dao,  Hardwnt,  bwyar.  Want 

WHAT  Dan  aretr  one  obtain  from  Pbdfebbob  LOIBBITE  ?  A  aood 
memot?— the  PhvUoloElnl  Art  of  Henr  Porgattjiig— vGollj 
QDlUce  Muamontn.     Any  wA  w&tivcr  maslertd  in  out  nadiMg. 

PrDtpectusei  Fan  Faaa,  givlDg  ODlolDna  o'  Ut.  BICHABD  A.  PBOC- 
TOB.  Dr,  AJIDBBW  WTMON,  Olergjman  and  othan  who  have  studied 

Qraat  Induoamanta  to  CotTeipondenee  Claiaeg  In  '  Haver  torgetUng* 
and  tor  Cure  o(  •  Ulnd.wuderlng '  Id  alt  parti  ot  tlie  world.— Prints 
LeDoni~D^r  and  Evening  OlBiiai  Lectnrai  in  TamlUes  ot  the  NotdUty 
and  Qentty. 

FuorinoB  LOIBSn^,  37,  Haw  OiroBD  STBaar,  Lomoa. 

BOHIOOIj    UEISKIS. 


GEORGE  E.  HAWES, 

ONLY 

SCHOOL  DESK    MANDFAOTDSER 

IN 

EASTERN   OOUNTIES, 

Has  now  on  view  at  the  Health   Exhibition,  Stand 
1389,  Albert  Hall,  patterns  of  all  the  celebrated 

EAST  ANGLIAN 

AND 

NORWICH   DESKS. 

SiNQLE,  DUAL,  &  CONVERTIBLE. 


Infant  Galleries  with  Desk  and  Seats  combined. 
Pupil  Teacher's  Desk  with  Seat  attached. 


For  Paiticnlars  apply  G.  E.  HAWES, 

STEAM    JOINERY   WORKS, 

DUKE'S    PALACE, 
NORWICH. 
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PROFESSOR    BAIN'S 

COURSE  OF  ENGLISH, 

for  both  Primary  and  Higher  Schools. 

REVISED    EDITIONS. 
First  English  Grammar 
Key,  with  Additional  Exercises    . . 
Higher  English  Granuiuu- . . 
Companion  to  the  Higher  Grammar 
English  Composition  and  Rhetoric 


IS.  4d. 
IS.  9d. 

3s.  6d. 
3».6d. 
4%.  od. 


London :  LONQUANB,  GBBBN  &  CO. 


Invsltulila  to  TeMhan.  Row  Bead;,  Filoe  6<L 

THE    QUEEN 

AHB  HEa   REI.ATIONS: 

A  Naw  Saie«  of  Gaalacial  Tablet,  triviite  History  nf  la  Iht  PnmU 
J>K*>>d ibawiaf ,  Mir  lUu,  tht cDiuiactiaiibtntaD  our  I)Ji;b1  Funilf  ud 
iha  tbicoingMoiuHatCcniiuy,  Ronii.  Doimiirk,  ud  Greece. 

Stnt  post  frtt  for  Six  Ptitny  Stamps, 


A  BOOM  TO  ALL  WHO  HA  VE  TO  SPEAK  MUCH,  OR  READ  ALOUD. 


___„     r\f^f^\\\      T  ASTHMA.  WHOOPINO 

"""■  \J\^\^\J  I—    I  OODHH.  Etc.,  Etc. 

•o."-  LOZENGES. 

lUj  *m  obUlned  oF  ill  Chsmlitj.  In  Boi»  it  li.  lid.  and  2i.  «d.. 
Or  port  fnfl  from  tlic  Proprletora, 

CR088THWAITE  d  CO..  73,  Ludgate  Hill,  London,  E.G. 


SCHOLASTIC 
MUSICAL  INSTRUMENT  CO. 

(ESTABL.ISKED    1871), 

To  mppljr  Teichsn,  School  Board  Member*,  and  Bchod  TUatgn 

«ttb  ANT  kind  afMnsical  InstnuMnt  from  AKT  KUv  at  liaulMi 

Trade  Price  Ibr  Cub,  or  bj  Kaa;  Itxtalmnita. 


*5^. 


^>r 


'  Ife  ban  now  bad  plan  tjiot  time  la  1^7  Uh  pluia :  ani  I  cwi  nr  toToa 
howTBijmuDbwB  an  pliued  wltli  It,  ud  bow gmlly  I  am  oluleidla 
JOB  tor  pcooDilnE  ni*to  euwllant  an  InjtnimsDt  »  cbeip.'— Katthsw 
Abkuld,  Bm|.,  H.X.I. 

■  Xoa  an  at  llbsrt7  to  naka  auf  uHofnij  wIFe'i  and  my  ownoflnkB 

-~UiaC  ttu  puna  ii  aioellaat  boUi  for  toss  and  toueh,  and  Uiatltlaa 

-  -" T.  W.  BBiB-a,  MA,  ff.Jt/.  >r   IXcauf 

ipartoofifca 

itrj,   IroiB    E.II.   Inipaoton,  AidMaiit  Intpsaon,  Asakleiit*  ot 

K.C.B.T.,  Prindiiali  and  MHten  ot  Tialniof  Oollagea,  TaaAanud 

Wuol  Baud  Oltrlu. 

THX  OSI.T  ADDBES8  la 

89,  OBEKBT  CRESCENT,  CUCDEN    BOAD, 

LOKDON.  syr. 


MURByS  IMPERIAL   COPY   BOOKS. 

I    ■BZOBLLBHT.-  I  |  '  UVSXOELLER'  [ 

Tbeaa  laperioT  Copj  Boob  an  iwldlj  Undlng  ttwtr  «aj  tnte  all 
goodsoboola. 
lUJaUcmmg  mw  mmbin  Aaw  laMf  »■■  aUM.--. 
Mo.  31,  nat  and  Lorga  Tait. 
Mo.   U.  I«rn  Hand  aod  BmiJL 
Mo.  131.  Qlrfi'  FinlihlnaHaod. 
UaUuiln  al.'  '     "     ^^  "       - 


iiu^wn.    Fi1aaH.i«tt 


9rm  OMUitKttbHktA.  IcwjlMscblhllpcTld^ 

DB.  WABNEB'S  PATENT 

FLEXIBLE  HIP  CORSET 

--ibmC^!: 


B.  AMBRY,    OLAPHAU    BI8B,    hONDON.   B.W. 


MY    AUTUMN    DRESSES 

from  5/9^*3  yards. 

MY   VELVETEENS    l/6i   Yard. 

Patlirm  Frtt. 

8f  AMWT>  0^7,  HifTh  St.,  Olspham,  Lgadon. 
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SmUl  crown  8vo,  cloth  Ump,  as.  6d. 

HIGHER  EDUCATION  IN  GERMANY 
AND  ENGLAND. 

Being  ■  Brief,  Practical  Account  oT  the  Orgasiialion  and  Car- 

ticulum  of  the  German  Higher  Schools,  with  Critical  Remaiki 

and  Soggntious  with  Reference  to  those  of  England. 

By  OHABI^BS  BIBD,  B.A,  F.OB. 

London :  KEGAN  PAUL,  TRENCH  AMD  CO. 


.  UBTHODS  ASB  TBBORIBS   TOE  TUB   SOLUTION   Of 
PROBLEMS  OF 

GEOMETRICAL    CONSTRUCTIONS 

By  JULIUS  PBTSBBaN, 
lUmbarotthsKoyalDulibBoclBtjorBclBOoa.    OUith,  ta. 

TEXT    BOOK   OF  ELEMENTARY  PUNE  QEOMETRY. 

BfJULKTS  PBTBHSKN,  HaabtT  of  ths  Boyal  Danish  Baaetj  of 


ESTABLISHED  ilji. 

DIRKBECK  BANK.— Southampton  BuildiiM:!,  Chan- 

Sj    ceir  Lane 

CHmsi  Acoonti  opnwd  accDrdinc  to  Iha  Dsoal  nnctk*  of  «h*r 
Baiikan,  and  InittMt  aDsVBd  so  Iha  iniTnlmiini  man^j  halanctt  whaa  aM 
drawa  dbLov  £$0,    No  txmmiaaen  charnd  tor  Icaapinc  AammlL 

Thi  Bank  alio  nOBTH  BsnayoB  d*p«l  at  Thn*  pv  cmt.  InlscM. 

Tha  Bank  uiulbCakas  br  Jta  eaataaau  Ire*  of  chai^,  llu  culodj  of 
D«dL  Writinn,  aiHl  otba  SKuiiia  and  Valaabtes :  tb*  coll«tiaaa(  BUS 

CxcAan(a,  Dind«iHb,aiidCinpea(^aiid  the  pnichai*  and  sala  of  Stocks 


LfjnoaiHU, am kJopoM;  ana uw pnic 

LetlciiafCndilBDdanailarNDta 

A  Puaptalct,  with  loll  panicitEn,  on  applicil' 
*— t*.  mPt%  FRANCIS  RAVI 


[AVKNSCRorr.  i 


no    boalaty'a  An 
dFouP  Milliona. 

HOW  TO   PURCHASE  A   HOUSE  FOR  TWO 
aiJIMEAS  PER  UOMTK,  with  -  -        -  - 

Rut  ta  Par-    Applr  M  Iha  Oflko  of  tk*  Bi 


H 


ta  Pit.    ApplT  m  Iha  06k«  of  tk*  Biaaaaac  Buildihh  Soon^. 

OW  TO  PURCHASE  A  PLOT  OF  LAND  FOR 

riVB  SHILLINGS  PER  llOHTH,  with  faaaiadiata  nmiiirian. 
ir  BnUdmc  or  GaidvuDi  pBipOMS.   Af^y  at  Iha  OBoa  of  Iha  Biu- 

'■■UIOLD  L.AHD  SocnTT. 

'*™™nWNns  RAVENSCROFT,  KaMca 


■trLaaa. 


p  IVIL  SERVICE.— Female  Clerks,  Men  and  Boy 
Clerk*,  Excise,  Customs,  etc.  Candidates  rapidljr  pie- 
pared  through  post  on  a  thoiongbly  individoal  tplem.  Fifty 
taecesses  during  1S83.  Prospectus,  containing  lid  of  successes, 
testirocmials,  etc.,  free  on  application  to  J,  KecTe,  F.R.G.S., 
etc.,  Ci»il  Service  Academy,  Liverpool. 


COX'S  COPY-BOOKS 
ARE  THE  BEST. 

aPECIMEHS  POST  FREE  TO  TEACHERS. 
London  :  Josspk  Hughbs,  Pilgrim  Street,  Ludgate  Hill,  E.C 


Tuition  by    Correspondence. 

CBRTiriCATT.— :The  preparation  established  in  1 87 1  is 
available  as  luual.  The  following  are  the  fees  charged  foi 
conenondence  twice  a  week  : —  Pet  quarter.      By  lesulti. 

Hatters;  First  Year 15*.         ...        £a 

„        Second  Year    21s.         ...        £$ 

Mistressc*  :  First  Yenr    .....     los.         ...        £1 

„  Second  Year 15*.        ...        ^3 

Papil*  who  prefer  the  quarlerly  arrangement  remit  ihe  fee  at 
the  end  of  the  quaiter.  Those  who  select  *  Payment  by  Resnita ' 
are  not  leonireit  to  part  with  any  money  for  Tuition  until  a  ptut 
.  is  recorded ;  and,  if  the  pupil  is  unsuccessful  after  two  attempta, 
the  agreement  will  be  cancelled  without  payment, 

llATkicijLATiON  (Established  1871),  Science,  Drawing, 
Sdxdaisbm,  A.C.P.,  Civil  Service,  Diocesan,  Shorthand, 
Musical,  Medical,  Legal,  P.T.  Papers,  and  other  branches  as 


HELPS  FOR  BUST  TEICEEBS  U  DiT  DO)  SDISAI 
SCHOOLS. 

TEE  BTBTKVATIG  BIBLX  TXAGHSR  and  BIBLE  TOIOEB  HHt 

TEK  YOnllO,  part  Irea,  la.  U., 
Oontalal  a  anpIiW  niUm  uiad  t|r  Dr.  Watta  In  Uia  tnlaiog  ot  Ar 
Tknui  Mmy.     Ho  ona  who  t«Ml™  tkeaa  ilmjas  laaionJ  oau  bll  to 


laDb^' 


andbalp 

Ttio  PaacTidU.  Taioiza,  of  Jul;  1 '  sagn  ot 
THI  GOSXL  lUNUAL.  OBASB  m,.  !•■  «d.,- 

'  This  bofrii  la  anangad  br  ona  wtioaa  aoqualntanoa  with  Goipal  HU. 
(orrlaaawldaaihis  knoiriadntf  SundarBohool  t«iDl(«maDla.  Baoh 
pua  li  divided  Into  tkraa  oSdddi,  the  mlddlo  ona  eoi 
tiSion  oomplled  trom  the  Poor  fioipela:  tba  Orrt  aolomn 
phial  QaeaUoDS,  Paiallali,  oto.  I  and  t^  Uilid  oolumn,  a  B 
pluatory  Hotea  and  lUoatiBtlva  Bamaika,  eto.' 
tCBOOI.  AMD  HOIIE,  a  HoDtUyTano;  nioMiatad 
Tols.  at  la  «d.  each. 


ha  arxT 


Saports  of  cm  MHUdd  on  applloation  to  Uia  Mmafr, 

STSTBUATIO    BIBLB    TBAOBINO    UISSION. 

07,  PATERNOBTElt  SOW,  E.a 


NEW    BLUEBOOK,    1884. 


Mr.  BERNAYS  says:- 

'Our  school  litera- 
ture should  contain 
such  tales  as  those  in 

HUGHES'S 

Standard  Story  Books; 


London  : 
JOSEPH  HUOUGS,  Pilqub  Br,,  Lcdjatb  Uili^  S.a 
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W.    SIVAN    SgyNEXSCHEIN    &    CO. 

NEW   EDUCATIONAL   PUBUCATIONS. 


Systematic  Cutting  Out  ftom  Units  of  kfeasurement 

rOR  CLASS  TEACHING  ACCORDING  TO  THE  NKW  CODK. 

By  Elizabbth  M.  Brant,  Medallist  of  Society  of  Arts,  Head  Mistress 
Gxanby  Girls'  School.    With  x^  Foldiog  Diagnuns  in  ltd  and  black. 

Crown  8vo,  Cloth,  2s. 

The  Logical  English  Qrammar. 

By  F.  G.  Fleav,  M.A.    Foolscap  8vo,  Qoth,  is. 

The  first  consistent  attempt  to  cany  out  the  analytic  method.  Mr.  Fleay 
begins  with  the  sentence  and  ends  with  the  word,  or  rather,  with  the  elemen- 
tarysound.'— /M^rwa/  0/' Rducatiom. 

'The  whole  scheme  is  simple,  logical,  and  complete.  A  complete  sound* 
alphabet  is  gvicxi.*—EdMcaiiomU  Titntt, 

The  School  Handbook  of  Agriculture, 

Being  the  Principles  and  Pzactlce  of  Agriculture  adapted  for  the  use  of 
Board  Schools.    By  R.  M.  Ewing.    Wtth  Preface  by  Prof.  John  Scott. 

Fcap.  8vo,  limp  Qoth,  6d. 

'Everything  is  there Our  readers  interested  in  agriciiKcire  as  a 

**  South  Kensmgton  subject,"  or  in  practical  farming,  should  certainly  pro- 
cure this  woodwful  sizpennyworth.'— /'r(ac/i£a/  Teacher, 

'  This  little  sixpenny  volume  will  give  an  insight  into  the  scienoe  of  fium- 
ing.' — Farming  W^rid,         

Part  I..  Analysis  of  Words  and  FroQunciation,  just  Published,  zs.,  Qoth. 

The  Common-Sense  Method  of  Teaching  French, 

By  H.  Poolry  and  K.  Carnib. 

This  method  is  the  ootcoiBe  of  many  yean*  eraerienpe,  ftfded  bv  the  care- 
fulpractical  study  of  the  systems  in  use  in  the  raementaiy  Schools  of  Paris. 

Frendi  u  a  living  language,  and  to  be  of  practical  usoi  most  be  taught 
cooversationally  from  (he  outset. 

The  CS.  Method  exercises  the  pninl  in  articulation  and  proounciation, 
whilst  at  the  saase  time  he  is  acquiring,  without  conscious  effort,  a  large 
vocabulary  of  French  words  which  are  Drought  into  daily  use.  The  study 
of  French  Grammar  is  postponed  ufilil  the  p«pil  can  ited  and  undeistand 
fluently  and  intelligently. 

r  -    - 

Third  Editioo,  now  ready,  of  Sir  George  W.  Cox's  (Bart) 

Little  Cyclopadia  of  Common  Things. 

Fully  Illustrated,  664  pages,  large  8vo,  7s.  6d. 

'  Has  deservedly  reached  a  third  edition.  For  handy  reference  and  infor- 
mation on  subjects  of  common  interest  it  is  to  be  preferred  to  the  big  encyclo- 
paedias. You  get  an  explanation,  for  example,  concerning  the  raw  matcarials 
and  products  of  manufacture,  the  practical  applications  of  science,  and  the 
main  fiuxs  of  natural  history,  chemistry,  and  most  other  departments  of 
knowledge,  within  brief  compass.. .  .Uie  numerous  illustrattoos  are  often  a 
materialheip  in  clearing  away  difficulties  and  misapprehensions  that  widely 
prevail  with  regard  to  common  things.  The  volume  has  also  the  important 
recommendation  of  being  remarkably  cheap.'— .9<w/«mm». 


Prepared  by  the  Committee  upointed  by  tha  Anortafino  for  the  Iapo«c> 

ment  ofGeomerriral  Teackag. 

The  Elements  of  Plane  Qeometry,    (Corresponding  to  Eadid, 

Books  I.  to  II.)    With  numerous  Duigrams,  crown  gvo,  3s.  6d. 


Seeing  and  Thinking,     ElemenUir  Lessons  and  ExecciMs  m 

Grammar,  Compositioo,  and  Logical  Aoalyns.  By  ChaRlbs  Schaibu, 
Ph.D..  F.C.P.  Second  Editun,  edited  by  T.  F.  Altmaus,  BJL 
Crown  8vo,  3s.  6d.   

Illustrated  Manual  ofObJect  Lessons.    By  W.  and  H.  Roopki. 

With  so  Blackboard  Drawings,  crown  8vo,  38. 6d. 

A  German  Copy  Book,    By  Dr.  G.  Hbin.    16  pa^es,  410,  in 

wrapper,  6d. 

Musician,  The :  a  Guide  for  Pianoforte  Students.    By  Riduy 

PRBNTtOL    In  Six  Grades.    Grades  I.,  II.,  HI.,  each  as. 
'^enden  the  hard  task  of  aoiuiriag  technical  knowledge  ihrai  s 

pleasure Mr.  Prentice's  road  is  in  every  way  the  pleasantast  ihst  !«§ 

been  laid  before  any  student Supidies  a  deficiency  m  motacsl  Ctcntan 

which  has  kmg  been  hit.*—SmiatnUjf  Rtviiw. 

*  We  heartily  mmmrnd  it  to  all  who  desire  to  nndenlaad,  iatcipnt,  aad 
enjoy  beautiful  music.' — Acadtmy, 

An  Unconventional  English  Qrammar.    By  F.  A.  White,  bIa. 

Foolscap  8vo.    Second  EditSoo,  4s. 

Rev.  Edmund  Fowlb's  School  Books. 
7.  Short  and  Easy  Latin  Book,    is.  6d. 

2,  First  Easy  Latin  Reading  Book.    3s.  6d. 

3,  Seoend  Easy  Latin  Reading  Book,    3s.  6d. 

4,  Short  and  Easy  Greek  Book.    2s.  6d. 
6.  First  Easy  Greek  Reading  Book.    5s. 

6.  Second  Easy  Greek  Reading  Book.    5s. 

7.  First  Greek  Reader  for  Use  at  Eton,    is.  6d. 

8.  First  Book  of  Homer^s  Iliad.    2s. 

9.  Selections  From  Best  Latin  Authon,    a.  6a. 

In  separate  parts,  Proae  aad  Poetry,  is.  6d.  eadu 

(In  use  at  Eton,  Harrow,  Mefichaat  Taylors',  etc.) 

'  Few  living  classical  scholars  have  done  so  much,  or  aeariy  so  nock,  ss 
Mr.  Fowle  to  smooth  the  way  of  the  rhusiraT  schotor  bf  a  sense  of  efcmea- 
tary  works  which.  Cor  accuracy  in  detail  and  ptrfsctJon  of  method,  as  well  ss 
practical  utilitv,  are,  as  a  whole,  nnsuxpaseed  by  any  similar  woiks  m  tbis 

country Their  tone  is  scholarly  and  thorouip,  aad  no  real  difical^is 

shirked.'— ^cAiM^/  B^rxi  CkromicU. 

*  It  has  seldom  been  our  fortune  to  light  upon  a  Greek  Graraaar  in  whidi 
economy  and  retrenchment  of  mace  went  so  thoroughly  along  with  Indditj 

and  solidity  of  informatiiMi A  vast  amouat  of  thought  and  pains  hss  bev 

bestowed  upon  such  arrangementa  of  declensions,  diviuoos  oiadedeoiios, 
tenses,  and  tables  of  verbs,  as  obviate  wearisome  lepetitioa  aiid  inrtsH"h  s 
lequenoe  appreciable  by  the  leaiaer.'-^«#wn&^  R€0itm, 


Sixpence.]  [Monthly,  48  pages,  8fV. 

THE    CAMBRIDCE    EXAMINER. 

This  Magazine  is  now  in  its  Fourth  Year  of  Existence,  and  has  been  found  to  successfully  supply  the  wants  of  a  Tearly  incressiiig 
number  of  persons  offering  themselves  as  Candidates  for  the  Cambridge  Junior,  Senior,  Higher  Local,  and  Teachers  EzaminatioDS. 
It  publishes  on  the  15th  Si  every  month  (July  and  August  excepted)  Examination  Papers  on  progressive  portions  of  the  woik  heug 
prepared  for  Examination. 

The  papers  are  set  by  ladies  holding  University  Honour  Certificates,  who  are  engaged  in  prepsuing  pupib  for  the  Cambiidge 
Examinations.  The  Elxaminers  are  wilhne  to  correct  and  comment  upon  answers  to  the  questions  from  Students  requiring 
assistance  and  direction  in  their  work  ;  for  this  a  small  charge  is  made,  on  which  a  reduction  is  allowed  to  teachers  and  to  pupils  of 
schools  from  which  more  than  three  sets  of  papers  are  sent. 

The  Cambridge  Examiner  has  proved  a  great  assistance  to  students  preparing  by  themselves  for  examination.  It  tends  to 
counteract  any  tendency  to  cramming  or  working  in  a  groovei  by  the  introduction  of  an  exterior  influence,  and  to  fiuniliariie 
candidates  with  answering  written  questions  in  the  best  methods. 

CONTENTS  OF   SEPTEMBER   NUMBER  :~ 


ESSAYS,  SUBJECTS  FOR. 

RELIQIOUS  KNOWLEDQL    By  Mrs.  Hosryns-Abrahall. 

ENGLISH   HISTORY  AND  QEOQRAPHY.  /umer  and  Senuft: 

By  Miss  Du  Pre.    Higher  Local:  By  Miss  Hargreavbs. 
ENGLISH  LITERATURE  AND  GRAMMAR.  Junior  and  Senior : 

By  Miss  A.  G.  Cooper.    Higher  Local:  By  Miss  E.  F. 

Charles. 
ENGLISH  LANGUAGE.    By  Miss  Lilla  E.  Haigh. 
LATI  N.    By  Miss  Marsh. 
GREEK.    By  the  same. 
FRENCH.    By  Madame  Mosbach-Amy. 
GERMAN.    By  Miss  S.  E.  Clark. 
ARITHMETIC.    By  the  same. 


GEOMETRY.    By  Miss  Blagravk. 

ALGEBRA  AND  HIGHER   MATHEMATICS.     By  Miss  }essxx 

Anblay. 
NATURAL   PHILOSOPHY.     By  Miss  Forstrr  and   Misb  E. 

Clarke. 
SCI  ENCE.    By  different  Examiners. 
LOGIC.    By  Miss  J.  E.  Sharps. 
FRENCH  HISTORY.    By  Miss  E.  K.  Pbarsb. 
CONSTITUTIONAL  HISTORY.    By  Miss  B.  FOXlsv. 
POLITICAL  ECONOMY.    By  Miss  Bbth  FfNXAY. 
MUSIC.    ByMissHiAU 
EDUCATION,  THEORY  AND  PRACTICE  OF.    By  MSss  Grr- 

GORY. 


Annual  Subscription,  [  post  free>  5se  6cL      Specimen  Copy,  7d. 

London  :  W.  SWAN  SONNENSCHEIN  &  Co.,  Paternoster  Square. 
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SCHOOL  OF  ART  DRAWING 
COPY-BOOKS, 

Careftilly  Graduated, 
Coaveoient  in  Shape  and  AiTaiigement  and 
Printed  on  Superior  Paper. 

FREEHAND. 

Bf  ibe  Rev.  C.  G.  BROWN,  B.A.,  Principal  ot  Cumuthen 

Training  College, 

In  six  Booker  price  8d.  each. 


Book    I.— Siraigbt    Line   Ex- 

„     II. — Curved    Line    E^- 

„  III.— Symmetrical       Ex- 
unples  (Element  aiy). 


Book  IV. — Synunetrical  Exam- 
ples (Advanced). 

„  v.— Second  Grade,  Fitit 
Seriei. 

„    VI,~SecOQd  Grade, 

Second  Series. 


PERSPECTIVE. 

By  Ibe  Rev.  IIENRV  LEWIS,  M.A.,   Principal  o(  Culbam 

■  Training  Caltege. 

In  ESx  Books,  price  4d.  each. 


Book  I.- 


— Triangles  :  Vanish- 
ing and  Measur- 
ing Points. 


Book  IV.— Cube,  Wedge.  Prism. 

and  olher  Solids. 

,,      V. — Combination        of 

Solids  in  Angular 

„  VL— More  difficult  Solids, 
in  Angular  Per- 


GEOMETRY. 

By  E.   SWEETING,   Head   Master,  William    SUeeC    Board 
School,  London. 
In  Six  Books,  prioe  3d.  each. 
Book      I.  i  DeRnitions,   tst  Grade  Problems,  Tests,  aod  Geo- 
„      II.  J  metrical  Figures  for  Copying. 

"     .y  1  Definitions,  and  Grade  Problems,  TeMi,  and  Ad- 
"       y'  r         vanced  Geometrical  Figures  for  Copying. 
„     VI. — Solid  Geometry  required  for  ind  Grade. 

'  AU  the  figure*  are  very  neatly  drawn  and  most  carefully 
eradcuited.  "nie  paper  also  a  excellent.  This  series  deserves  a 
tigh  meed  of  praise. —  Tkt  Sckaelmaiier. 

'  The  copies  selected  are  exactly  those  that  we  should  wish 


'  The  books  before  us  have  the  merit  of  being  not  only  cheap, 
but  good.' — Ediuatimal  Tinui. 
'  The  gradations  are  so  easy  that  the  pupit  must  have 


r  Spteimtns  of  Drawing  Baoit  fret  on  a^icatian 
SCHOOL  ATLASES. 


Walker'e  Slate-Paper  Outline  Atlaa.     Crown  ^to, 
Walker'e  Slate-Paper  ProleoUon  Atlaa.     Crown 


Sfecimtnt  of  Aflattt frii  on  rtceipt  of  kaif  the  fubtishtd  frict. 

hasvos: 
JOHN  WALKER  &  CO.,  96,  Farringdon  Street, 


ADOPTED  BY  THE  LONDON  AND 
SEVERAL    OTHER    SCHOOL    BOARDS. 


This  New  Series  of  Reading  Books,  designed  to  meet 
the  latest  requirements  of  the  New  Code,  is  very  care- 
fully graduated  throughout,  Is  interesting,  well  illus* 
tiated,  strongly  bound,  and  remarkably  cheap. 

The  Publishers  have  much  pleasure  in  statii^;  that 
they  have  received  most  favourable  testimonials  from 
Teachers  who  have  used  the  Series. 

PRIMER,  cloth,  31  pages  illustrated  .  .08 
IHFAMT  READER,  cloth,  64  pages, 

illustrated 0    4 

STANDARD  I.,  cloth,  112  pages,  illus- 
trated (large  block  type)  .  0  6 
II.  cloth,  izZ  pages,  illus.  .  0  8 
III  „  i7fi  »  ..  .010 
IV.  ,.  "4  ..  ..  .10 
V.  „  320  „  „  .13 
VI.    „      368    „        „       .16 

Note.— Standard  VI.  contains  extracts  from  Shakespeare, 
Milton,  and  other  Standard  Authon  in  accordance  with  the 
latest  requiremenU  of  the  Education  Code  for  Standards  VI. 
and  VII. 

Kisa 


The  Granville  Poetry  Books. 

THE  SENIOR  POETICAL  READER,  suit- 
able (or  the  new  subject,  '  Engush.  '    Fourteenth  Edition , 
Price  IS. 
Adapted  by  the  LONDON  and  olher  School  Boards, 
"  TUi  Xandar  coaulu  many  of  the  final  ■ban  pooai  and  uuuti  to  b< 
rooiid  in  the  uannllKl  nattt  of  Eniliih  poetry.    KvafT  pom  io  tha  book 
ii  ■  nm.     Tbs  mniniil  notn  eiplun  ait   diScalda.'— 5f*M<  Bmrd 
ChnnicH. 

VOES10£lL    RECITATIONS    FOR   THE 
BTANDARDa 

No.  I.  (or  Standards  I.  and  If.,  19  poems,  16  pages,  price  id, 
„   2.  „  IIL,  14       „      16      „        .,     Id. 

„   3.  II  IV.,  35       „      40      „        1,     2d, 

„   4.  „  v.,  30       „      43      „        „     3ll. 

„  S-  „VI.  andVIL,  17       „      54      „       „     jl. 

These  little  books  are  beautifully  printed,  and  are  ttllehed  in 
strong  paper  wiappen  of  dillerent  colours.  The  poems  .are  all 
front  Standard  Authoks.  The  Annotations,  which  are 
very  copious,  are  placed  in  the  Makcin,  There  are  Short 
Biographical  Sketehe*  of  the  Authors  appended  to  extracli  front 
their  work*. 
THE    SHAKESPEARE    READERS. 

'RiCHAKD   IL'      Illustrated    and    Annotated.      Strongly 
bound  in  limp  cloth.    Price  ». 

■TIh  Editor  of  ihiivbT  has  doM  hit  mfcirall;  imd  nail  Indtad  !»*■ 
idliim.'— iVwMwf  Tmdkr. 


'  Ai  cvn  nadv  of 
hbtorical^jr* ;  and 


'  As  You  LiKI  It.'    Companion  volume  to  'Kichakd  II,' 
Price  IS,  {/n  thtfrttt. 

BURNS  AND  OATES, 
Granville  Maniioiif,  aS,  Oicbud  Stitel,  I^od,  W. 
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•  THE  MAGAZINE  READER  WILL  FIND  NO  BETTER  INVESTMENT  FOR  HIS  SIXPENCE: 

^Pall  Mall  Gazsttk. 

'  THE  "  CORNHILL''  IS  THE  MOST  INTERESTING  OF  THE  ENGLISH  MAGAZINES:^VA»m  Taiil 


PRICE    SIXPENCE    MONTHLY^ 

THE  NEW  SERIES  OF  THE 

CORNHILL  MAGAZINE. 

Edited  by  JAMES  PAYN. 

Each  number  contains,  in  addition  to  an  instalment  of  a  Serial  Story 

by  a  Popular  Author, 

MANY    SHORT    STORIES    AND    ARTICLES, 

WITH    NUMEROUS   IIiLUSTRA.TIONS. 
Volumes  L  and  II.  of  the  New  Series  (July  1883  to  June  1884),  price  4s.  6d.  each,  bound  in  doth, 

VOBK 

VERY    HANDSOME    VOLUMES 

FOB 

PRESENTATION    OR    LIBRARY    PURPOSES. 


Cases  for  binding  the  Volumes  may  be  had,  price  One  Shilling  each. 

London:    SMITH,    ELDER    and    Co.,    15,    Waterloo    Place. 

-  ,  .       I  -    ^— ~ 

PREPARING     FOR     EARLY    PUBLICATION, 

THE 

DICTIONARY 

OF 

NATIONAL    BIOGRAPHY. 

Edited  by  LESLIE  STEPHEN. 

■  — 

VOLUME  I.,  containing  a  part  of  the  letter  A,  le  passing  through  the  Press,  and  will  shortly  be  published. 

Further  Volumes  will  be  Issued  at  Interfals  of  three  months ;  and  It  Is  confidently  expeoted  that  tb§ 
Work  will  be  completed  In  about  Fifty  Volumes. 

The  price  of  each  Volume  will  be  12s.  6d* 


HE  DICTIONARY  OF  NATIONAL  BIOGRAPHY  is  intended  to  supply  a  want  which 
haS|  for  more  than  half  a  century,  been  generally  felt.  Every  Reader  has  recognised 
the  utility  of  the  great  French  Dictionaries  of  Universal  Biography.  At  the  present 
day  such  a  work  would  be  rendered  impracticable  by  the  great  increase  of  .the  results 
of  historical  inquiry.  Some-  division  of  labour  seems  to  be  imperatively  necessary. 
Each  nation  should  have  its  own  biographical  dictionary.     The   German   and   Belgian 

dictionaries,  now  in  progress,  are  instances  of  such  work  abroad ;  and  it  is  intended  to  provide  a 

dictionary  for  our  own  nation  worthy  to  take  a  place  beside  them. 

I 

London :  SMITH,  ELDER  and  Co.,  15,  Waterloo  Place. 


NEARLY  READY.  1 1/6 

THE  TEACHERS'  DIART  AND  POCKET  BOOK 

FOR    1888— THE    THIRD    YEARLY    ISSUB. 

Superfine  rolled  Faper«  tfaia  for  Pocket,  Cloth,  red  edg^  is. ;  in  Leather,  with  Pockets  for  Papers  aad  Elastic  Bapdi  ia»^* 

The  favoursUe  nccptSon  which  has  been  accorded  to  the  *  Teachers'  Diary  and  Pbcket  Book '  has  encouraged  the  pnblithcn  to 
mike  the  i88j  Ekiitioa  even  more  complete  and  useful  than  its  predecessors,  by  several  important  additions  and.  alterations^  and  yet 
without  increasmg  the  hulk  of  the  book.  Among  the  new  matter  which  the  present  issue  contains,  will  be  found  the  latest  alterations  in 
^be  Code,  the  revised  Instructions  to  Inspectors,  the  nav  Needlework  Exercises  for  the  Examination  Day,  Forms  on  which  to  tabulate 
he  results  of  Test  Examinations  in  each  Standard,  the  Entrance  Fees  at  the  various  Training  Colleses,  and  a  Calendar  for  i8S6,  which 
Hiii  be  of  service  to  many  Teachers  in  calculating  the  commencement  of  the  last  twenty-two  weeks  of  tne  School  year. 

For  complete  Prospectus  apply  to  the  Publbhirs. 


THE    YOUNG    ENGLAND    SCHOOL    SERIES. 

A&ITHICETIO.— Standards  I.  to  VII.    Entirely  New  Series  for  the  Mundella  Code.     id.  each.    Complete  A'nswers,  8d^ 

OSOGBJLFH?. — Entirely.  New  Series  for  the  Mundella  Code.,     Standards  I.  and  II..  id.     Standard  III.,  id.     Standard  IV.,  id. 

Standard  V.,  ad.      Standard  VI.,  2d.     Standard  VII..  2d. 


Jarrolds'  Teachers^  and  Pupil-Teachers'  Series. 


NEW  BOOK  NOW  READY,  139  pages,  94  Illustrations,  price/as. 

PRAqXICAL    HELP    for    INFANTS'    TEACHERS. 

By    J.    E.    SINGLETON. 


BY  THE  SAME  AUTHOR.     Crown  8vo,  Cloth,  as.  6d.' 

NOTES  OF  LESSONS  ON   ENGLISH   GRAMMAR. 

For  the  Use  of  Teachers  in  Elementary  Schools. 


LiONDON :  JARROLD  &  SONS,  3,  PATERNOSTER  BUILDINGH3.  E.G. 

MANSFORD'S    MATHEMATICAL    WORKS. 

By   CHARLES  MAN8F0RD,  B.A,  Vice-Principal  of  the  Westminster  Training  Coilege. 


Mansford's  Bchool  Arithmotio»   Pnoe  4fl.  6a. 

The  entire  aabjeet  Is  logioallv  arranged ;  and  the  explanations  ghren 
Indicate  the  proper  methodf  .01  teaohing  the  rules,  ana  alio  present  a 
oonvenftiift  wmsBMOMxy  ot  the  prtaolpal  points  to  be  ramembezM  by  the 

PupU. 

The  taet  aMBitliods  of  woHrlng  an  fnlly  exalained  and  Ulnitrated,  and 
the  rulea  «na  printed  at  lenm  and  In  different  typioa.  Most  of  the 
cxamplee  «z»  taken  firom  the  iKspen  tet  by  the  Edndmon  Department 
during  the  p«sit  twenty  years. 

The  Sekoafmaater  nysi— 'We  can  fln>ngly  reoonuBend  It  to  the 
atfenilnnef  oor  iffldert»' 

The  ^^fiAeef  Board  ChrmdeU  sayi:— 'The  oommeroial  part  is  as  good 
from  the  practioal  point  of  view  as  the  theoretloal  ii  from  the  Mlentifto 
i?tandpalnt.  It  U  a  capital  Avithmetlo ;  novel,  without  bdng  far>fetched 
or  oTer*inceiitoae:' 


MAnsford'sSohoolAIgebrm.    Prioels.   Kew  Edition. 

Is  specially  Mtdmnt^d  for  Pupil  ^^eaeher■,  and  ooataina/iitf  txplauatieiu 

of  the  polnta  Ifkeiy  to  prove  difficult  to  beginnert.    There  are  nameroui 

ligin^J  examplee.  especially  in  problems,  which  are  carefully  classifled 

iXiS  gradnated.     Tike  relaUomo/Ugtubftetto  ArithmeUe  it  kept  eoHHaniiy  in 


an 


tArougkni, 


Adopted  hy  the  London  Sehoal  Board.    Nen  BdUion, 

Mansford's  Algebra  for  Blemetitary  Sohobls. 
Frioeed. 


Mansford'e    School    Baolid.     Books    I.  and  n. 

Flrioe  Is. 

In  thli  little  Manual  the  propositions  are  soarxatiged  as  to  bring  oat 
t^  nlation  of  the  sevesal  parts.  Exercises  and  expl^natoiy  notes  are 
ilpgpMded  to  each  proposition»  and  the  diagrams  have  been  spedally  en* 
mevnd  to  show  the  aJstinaMon  between  the  oonstnicttve  parts  and  the 
oatab  A  series  of  one  hundred  miscellaneous  exercises,  elnttiJStd  aeeordiao 
tt  tAtpropontiona  on  tohich  thty  depend,  is  given  at  the  end* 

-.  .  ■  .* 

Now  readfitfriee  2g,  M. 

Mansford's  Bolutioii  of  Geometrical  BzerchMp 

Explained  and  lilostrated.    With  a  Complete  Key  to  tb« 
School  Euclid,  and  100  Additional  Examples. 

This  Key  has  been  prepared  specially  for  Teachers  who  use  the  Bchool 
Euclid.  It  contains  the  Solution  of  sll  the  Examples  in  the  Tnnt  Book^ 
and  also  of  100  Additional  Examples,  which  are  so  aiianged  that  m 
Teaoher  can  select  a  iuitahiB  exeroiie  for  any  proposition. 


Manfiford^B  Mental  Arithmetio  for  Scnoob  and 

Training  Colleges.    Price  Is.  6d. 

The  rules  and  examples  are  ^ystematioBlIy  arranged  and  graduated. 
Each  page  contains  a  single  mlct  with  its  proper'  Olnstratlans  and 
accompanying  examples. 

The  mlscellanieoas  exaaudes  contain  a  complete  set  of  the  OertMeate 
Examination  Pispen  in  Mental  Arithmetic,  both  for  Male  and  Female 
Candidates,  from  the  beginning.  The  Answers  at  thf  eSd  may  be  relied 
upon.  '  '' 


^,       *r*J^  ^.fl^Jf^^^'iK^f  ^r-MMsfonPi  Atgebras  contain  Additional  Chapten,  with  numerous  Examplea  on  FACT0R9 
Those  Afgobr^  will  he  found  thoroughly  adapted  to  the  moat  modern  requirements  hoth  of  Elementary  and  Middla^aieSchoole. 
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NOW    BEADT. 


No.  6   FOR   STANDARD  VI. 

'^H^*t  'WORLD.    Beautifully  Illustrated  and  containing  copious  Notes  and  Meanings, 
Summaries,  etc     lamo,  cloth,  price  Is.  6d. 


As  lequirad  bj  the  Code  for  the  Sixth  Standard,  this 
volume  is  devoted  to  lessons  on  the  World  gencrallr. 
These  leasoni  consist  td  scenes  of  Travel,  pictures  (tf -the 
Vfoaien  of  Natnre,  descriptions  of  Useful  Plants,  and 
of  those  prodnctions  of  the  Earth  which  fnrm  the 
chief  commerce  of  the  y^orid.    The  Reading  Lessons 


are  supplemented  b]r  numerous  Maps,  Gci^raphicat 
Summaries,  and  Notes  and  Meanings.  The  many  and 
beautiliil  Illustrations  given  will  not  only  add  interest 
to  the  lessons,  but  also  assist  the  scholars  to  a  more: 
intellwent  grasp  of  the  various  scenes  and  objects 
described. 
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BY  ALFRED  CARPENTER,  M.D.,  M.R.C.P.  (LOND.), 
Chairman  of  the  Council  of  the  Sanitary  Institute, 

CLOSETS— (continued). 

There  are  very  numerous  varieties  of  w.c's.  The 
best  kinds  may  be  seen  in  action  at  the  Parkes  Museum 
in  Margaret  Street,  London.  The  simpler  the  con- 
struction the  better.  The  discharge  of  water  when 
the  handle  is  raised,  after  the  closet  has  been  used, 
should  be  immediate,  rapid,  and  complete,  not  taking 
more  than  five  seconds  for  the  whole  discharge,  so  as 
to  flush  away  the  soil  and  leave  the  w.c.  perfectly 
clean.  There  should  be  not  less  than  two  gallons  of 
water  for  each  flushing.  The  soil  should  be  carried 
off  directly  into  the  sewer ;  there  should  be  no  chance 
of  its  retention  in  the  neighbourhood  of  the  closet  by 
any  faulty  construction  of  the  soil-pipe  or  house-drain. 
The  Bramah  valve  closet  is  the  oldest  form  now  in 
use,  but  a  w.c  is  not  a  perfectly  recent  introduction, 
for  Evelyn,  in  his  Diary,  written  about  1690,  mentions  a 
w.c  as  existing  at  Beddington  House,  close  to  the 
present  sewage  farm  of  the  Croydon  Corporation, 
which  excited  his  admiration  as  an  ingenious  piece  of 
mechanism. 

The  conditions  which  make  a  good  w.c  are  that 
the  water  seal  should  stand  well  up  in  the  basin,  the 
water  not  liable  to  syphonage ;  that  the  closet  should 
be  well-lighted  at  all  times,  so  that  the  water  in  the  basin 
can  be  seen.  The  basin  should  be  flushed  thoroughly 
clean  by  each  discharge,  by  which  every  part  of  the 
basin  and  trap  should  be  lefl  free  from  foulness.  If 
also  it  .ould  be  rendered  available  for  slop  discharge, 
so  much  the  better.  The  lid  attached  to  a  closet 
seat  is  a  mistake ;  it  is  wrong  to  shut  it  down,  so  as  to 
cover  in  any  smell  which  may  be  there.  There  should 
be  free  ventilation  all  around,  and  the  w.c.  which 
shows  all  Its  parts  is  so  much  better  than  one  shut  up 
in  mahog..ny  fittings,  and  boxed  up  so  that  foulness 
may  be  hiddei^  away  instead  of  being  altogether  pre- 
vented, and  the  surroundings  dusted  out  by  the 
chamber-maid  regularly  every  day.  .  It  is  necessary 
that  great  care  be  taken  to  ensure  an  adequate  ventila- 
tion in  the  soil-pipe,  so  that  the  trap  may  not  be 
destroyed  by  syphonage.     If  this  protection  cannot  be 
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afforded  by  any  reason  connected  with  situation,  it  is 
better  to  completely  change  the  position  of  the  closet 
so  as  to  allow  of  a  ventilating  pipe  being  carried  into 
the  open  air,  so  as  to  protect  the  trap ;  otherwise  a  pail 
of  water,  suddenly  discharged,  may  unseal  the  trap  and 
put  the  w.c  in  direct  communication  with  the  soil- 
pipe.  The  soil-pipe  should  itself  be  ventilated  by  being 
continued  straight  upwards  to  the  top  of  the  house 
with  a  bore  as  large  as  the  soil-pipe  itself.  It  should 
be  covered  at  the  top  by  a  grating  or  cowl,  so  as  to 
prevent  the  stoppage  of  the  upward  current,  which  a 
bird's  nest  or  other  kind  of  cork  might  produce. 

The  provision  as  to  soil-pipe  ventilation  must  on  no 
account  be  omitted.  The  top  of  this  ventilator  should 
be  decidedly  above  the  level  of  the  windows.  It 
should  not  be  near  to  the  level  of  a  chimney  or  in  such 
a  situation  as  that  its  unseen  smoke  may  find  its  way 
into  the  house  before  the  gaseous  material  can  have 
been  oxidised  and  its  virulence  destroyed.  A  move- 
ment of  a  few  yards  in  the  open  air  will  certainly  effect 
this  object,  though  it  is  possible  that  there  may  be  a 
disagreeable  smell.  No  enthetic  disease  will  be  propa- 
gated, provided  the  gaseous  matter  has  been  thoroughly 
diluted  with  piure  air  in  the  upper  regions  -  of 
the  atmosphere.  The  minute  germs  of  particulate 
matter  upon  which  the  promulgation  of  disease 
depends  will  be  annihilated  by  admixture,  and  the 
change  which  friction  will  establish  in  its  passage 
through  the  atoms  of  gas  which  make  up  the  atmo- 
sphere. I  introduced  the  proposal  of  soil-pipe  ventila- 
tion at  a  meeting  of  the  Social  Science  Association 
some  fifteen  years  ago ;  it  was  decidedly  sat  upon  by 
some  of  the  savans  then  present,  but  it  is  now  univer- 
sally regarded  as  a  necessity  of  the  water-carriage 
system  of  sewerage.  After  it  was  recognised  by  some 
of  our  local  authorities  it  was  ignored  by  the  race  of 
plumbers,  and  in  my  own  town  it  was  the  custom  to 
put  in  a  dummy  ventilator,  so  as  to  comply  with  the 
bye-law;  they  were  thought  to  be  useless,  and 
I* Carpenter's  fads"  existed  in  a  great  number  of 
instances  in  Croydon,  until  an  epidemic  of  fever 
exposed  the  fraud  to  the  unfortunate  householder  and 
the  local  authority. 

In  some  instances  it  may  be  necessary  to  place  a 
disconnecting  trap  between  the  house  drain  and  the 
public  sewer.    These  traps  may  be  put  down  by  in- 
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dividual  householders  for  their  protection  against  the 
evils  which  may  arise  from  defective  sewers,  but  they 
ought  not  to  be  required  to  be  inserted  by  a  local 
auSiority.  A  main  sewer  should  never  be  defective, 
and  for  a  local  authority  to  allow  it  to  remain  so,  and 
to  call  upon  householders  to  put  in  a  disconnecting 
trap  is  insanitary  and  not  good  form.  If  sewers  were 
not  defective  there  would  be  no  necessity  for  discon- 
necting traps.  The  ventilation  of  the  soil-pipe,  and 
the  entire  separating  of  all  other  connections  with  the 
sewer  would  be  amply  sufficient  for  the  protection  of 
the  householder  without  adding  another  danger  to  the 
svstem,  for  the  greater  the  number  of  traps,  the  greater 
the  annual  expense  and  the  greater  the  chance  of 
foreign  matter  getting  into  the  house  drains. 

A  disconnecting  trap  requires  to  be  protected  by  its 
own  special  ventiktion,  and  is  another  departure  from 
that  simplicity  which  is  always  the  safest  and  is  an  in- 
terference with  one  of  the  canons  of  sanitary  science. 
Still,  if  a  main  sewer  is  known  to  be  defective,  the 
householder  will  be  wise  to  submit  to  the  infliction ; 
of  the  two  evils,  it  is  always  better  to  choose  the 
least 

Earik  Closets. — ^These  can  never  come  into  common 
use  in  large  towns,  unless  water  is  very  scarce.  The 
quantity  used  by  a  w.c.  system  is  but  a  small  addition 
to  the  total  quantity  required  under  ordinary  con- 
ditions. There  must  be  sewers  for  the  conveyance  of 
slop  and  waste  water  out  of  the  place,  and  an  addition 
of  four  or  six  gallons  per  head  per  day  to  the  total 
quantity  to  be  supplied  by  a  waterworks  is  not  very 
large.  If  there  are  sewers,  there  must  be  an  outfall, 
and  there  is,  therefore,  already  provided  a  silent  high- 
way for  the  conveyance  of  excreta  to  the  farm,  which 
is  costless  and  out  of  sight  This  is  much  cheaper 
than  bringing  the  farm  into  the  town  and  mixing  it 
with  the  manure  there,  and  then  having  to  convey  it 
back  again  to  the  country.  Human  excreta  do  not 
materially  add  to  the  offensive  nature  of  the  sewage, 
for,  under  any  circumstances,  the  urine  finds  its  way 
into  the  sewers ;  the  washing  of  dishes  and  laundries, 
and  swillings  from  slaughter-houses,  the  waste  from 
baths,  and  other  places  of  similar  kind,  will  produce  a 
sewage  which  chemically  does  not  differ  materially 
from  that  provided  by  a  water-closetted  town.  But 
thensewers  must  have  an  abundant  water-supply,  which 
must  be  continuous.  If  a  sewer  is  likely  to  be  dry  at 
frequent  intervals — ^that  is,  if  there  is  not  a  constant 
stream  of  sewage  in  it-— it  becomes  a  source  of  danger 
to  the  inhabitants,  and  ought  not  to  be  permitted.  It 
follows,  therefore,  that  whilst  w.c's  are  the  best 
house  arrangements  for  town  populations,  they  are 
seldom  fitted  for  villages  and  sparsely-peopled  districts. 
In  these  cases  the  earth  closet  becomes  the  necessary 
appendage  to  the  home.  An  earth  closet  requires 
simplicity  and  strength  of  construction ;  there  should 
not  be  any  intricate  mechanism  by  which  it  may  be 
liable  to  get  out  of  order,  and  it  should  be  self-acting. 
The  earth,  or  other  deodorising  material,  should 
thoroughly  cover  and  absorb  all  offensive  matter  as 
soon  as  the  seat  is  left  by  the  user.  The  magazine  for 
storage  of  earth  should  have  considerable  capacity,  so 
that  it  may  not  be  rapidly  emptied,  and  the  pan  under 
the  seat  for  the  reception  of  the  excreta  and  its  sub- 
sequent dose  of  earth  should  be  almost  indestructible 
and  easily  removed,  at  frequent  and  regular  intervals. 
The  action  of  ordinary  garden  mould  in  removing 
smell  is  well  known  to  the  country  housewife.    It 


rapidly  removes  the  noisomeness  of  even  cats'  excreta 
— a  shovelful  of  earth  is  fetched,  and  the  most  offen- 
sive excreta  rapidly  deodorised  by  it    There  should 
be  about  one  and  a  half  pounds  of  dried  earth  for 
each  discharge.    The  closet  in  ordinary  use  should  be 
out  of  doors,  or  so  placed  on  an  outside  wall  that  the 
gardener  or  other  person  employed  should  be  able  to 
take  away  the  pan  without  having  to  enter  the  house 
for  the  purpose.    This  change  should  always  be  made 
in  the  early  morning  before  the  family  are  moving ; 
the  person  changing  the  pan  or  pail  should  be  able  to 
see  that  the  closet  is  not  occupied  at  the  moment  of 
removal.    Any  one  occupying  a  house  having  a  quarter 
of  an  acre  of  garden  is  unwise  to  allow  of  the  removal 
of  excreta  by  any  other  means,  as  the  gardener  can 
always  use  it  with  great  advantage,  whilst,  with  very 
little  trouble,  he  will  be  able  to  supply  sufficient  earth 
to  keep  the  hopper  of  the  closet  properly  charged. 
There  is  no  difficulty  if  there  be  a  garden  at  hand. 
The  difficulty  comes  into  play  when  the  cottages  of 
the  poor  are  to  be  considered.    They  caxmot  provide 
earth,  or  always  use  up  the  contents  of  the  pans ;  the 
landlord  or  the  local  authority  must  make  proper 
arrangements  for  their  periodical  removal.    There  is 
usually  some  shrewd  gardener  or  farmer  in  every 
neighbourhood  who  will  find  it  to  his  interest  to  do 
this ;  and  if  he  is  not  to  be  found,  the  village  squire 
or  the  local  authority  must  make  arrangements  for  the 
purpose.    Two  pails  are  necessary  for  every  closet,  one 
to  be  in  use,  the  other  ready  for  placing  when  that  in 
use  is  removed.    There  must  be  a  store  in  which  the 
unused  pails  may  be  stored.     They  should  be  properly 
cleansed  after  use  and  before  they  are  put  in  the  store- 
house.   This  should  be  effected  by  thoroughly  wash- 
ing them  in  a  solution  of  carbolic  acid  or  some  other 
equally  effectual  disinfectant,  and  allowing  them  to  dry 
before  storing  them  away.    The  material  of  which  the 
pails  are  constructed  must  not  be  capable  of  being  in- 
juriously acted  upon  by  the  disinfectant    The  plan 
entails  some  annual  expense,  but  there  is  not  the  great 
outlay  which  a  sewerage  system  demands  ;  there  is  no 
first  charge,  therefore,  for  capital  expended,  and  this 
latter  cannot  be  lost,  as  is  now  too  often  the  case; 
because  the  plan  of  sewerage  adopted  has  been  carried 
out  for  the  benefit  of  the  engineer  and  not  of  the 
town.     The  material  should  be  dried  earth  of  a  loamy 
character  :  sand  will  not  do,  and  chalk  or  earth  con- 
taining much  calcareous  or  silicious  matter  is  in- 
admissible.   An  argillaceous  soil  is  advantageous  if  it 
is  friable.     Pitch  pine  sawdust    is    a    very  cleanly 
substitute,  and  charcoal  is  effectual,   but  it  is  too 
expensive  for  cottage  use. 

Some  closets  are  made  in  which  the  pails  have 
double  chambers  to  separate  the  liquids  from  the 
solids.  They  are  not  so  satisfactory  as  a  pail  which  is 
supplied  with  a  sufficient  quantity  of  earth  or  sawdust 
that  the  liquid  is  soaked  up  by  it  The  exchange 
must  be  more  or  less  frequent  according  to  the  number 
of  occupants  in  the  house.  A  change  every  day  is 
better  than  one  made  too  seldom,  and  it  should  never 
be  left  longer  than  four  days  without  the  exchange 
being  made.  The  contents  of  the  pails  should  be 
used  up  at  once  in  agricultural  or  gardening  operations, 
and  not  be  stored,  as  they  lose  their  value  by  keeping, 
and  may  be  a  source  of  danger  if  collected  in  bulk. 

Earth  closets  are  admirably  fitted  for  use  in  sick- 
rooms, and  are  the  necessary  adjuncts  to  the  hospital 
wards. 
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It  is  a  mistake  to  endeavour  to  make  any  concen- 
trated manure,  such  as  so-called  *  Poudrette/  out  of 
the  contents  of  earth  closet  pails.  The  sooner  the 
excreta  is  mixed  with  a  larger  supply  of  earth  and  ex- 
posed to  the  action  of  vegetation  the  safer  it  is  for  the 
community  and  the  better  for  the  vegetable  world. 
No  germ  of  enthetic  character  can  escape  the  decom- 
posing action  of  vegetable  cell-life,  but  the  resting 
spores  of  a  fever  cacozyme  may  be  wrapped  up  and 
kept  for  any  time  when  preserved  as  poudrette,  ready 
to  spring  into  deadly  action  if  opportunity  should  arise 
for  developing  its  dangerous  energy,  should  it  find  a 
suitable  soU  to  increase  and  multiply  in.  The  pail 
system  finds  favour  in  some  great  towns,  such  as  Man- 
chester, Glasgow,  Leeds,  and  Rochdale;  but  it  is  a 
makeshift  system:  there  is  always  a  danger  in  the 
effort  which  a  local  authority  may  make  to  cut  down 
expense  by  increasing  receipts.  The  manufacture  of 
artificial  manures  should  only  come  into  play  as 
secondary  actions,  and  never  be  made  the  primary 
object  of  a  sanitary  authority.  When  that  is  the  case, 
it  may  happen  that  health  is  sacrificed  to  ;^  s.  d.,  and 
the  raiscn  iTitre  of  the  authority  lost  sight  of  in  the 
effort  to  save  the  present  rate. 

The  plan  adopted  at  Manchester  and  Glasgow  is 
probably  as  free  from  objection  as  any  such  arrange- 
ments can  be  made ;  but  the  substitution  of  w.c's.  for 
pails  could  not  fail  to  be  advantageous  to  the  dwellers 
in  those  great  towns. 

Middens,  privies,  and  cesspools  ought  not  to  be  per- 
mitted to  exist  on  any  pretence :  they  are  unnecessary, 
except  for  the  purpose  of  providing  work  for  the  doctor 
and  raising  a  death-rate. 

Tfu  Scavenging  of  Towns, — This  matter  is  intimately 
associated  with  the  removal  of  refuse,  and  may  be 
considered  here.  No  town  can  be  kept  in  a  good 
sanitary  state  which  is  not  regularly  seweraged,  and  the 
ultimate  disposal  of  city  refuse  is  intimately  associated 
with  this  part  of  the  subject.  If  there  is  any  plan  of 
pail  collection  in  a  crowded  locality,  it  must  be  also 
considered  in  connection  with  the  ultimate  disposal  of 
the  refuse. 

The  subject  resolves  itself  into  several  heads  :  The 
nature  of  the  sewerage  arrangements ;  the  disposal  of 
the  rainfall ;  the  surface  cleansing,  and  the  ultimate 
disposal  of  collected  rubbish  as  well  as  the  collection 
of  the  house  refuse — that  is,  the  contents  of  the  dust- 
bins— and  the  thousand  and  one  articles  which  find  a 
temporary  resting-place  in  the  receptacles  for  dust  If 
there  is  a  water-closet  system  in  general  use,  human 
exaeta  do  not  come  into  the  calculation  in  the  sca- 
venging account;  but  in  Manchester  and  Glasgow  there 
is  a  large  admixture  of  pail  contents  which  have  to  be 
dealt  with  by  the  local  authority,  it  adds  materially 
to  the  difficulty  of  the  case.  There  is,  therefore,  the 
removal  of  night  soil  to  be  considered.  I  must  refer 
those  interested  in  this  question  to  the  plans  pursued 
in  Manchester  and  Glasgow,  at  which  places  the  most 
extensive  works  are  in  operation  for  dealing  with  the 
excreta. 

The  scavenging  of  private  courts  and  yards  must 
be  provided  for,  and  their  sweepings  carefully  removed. 
Whilst  street-sweeping  is  only  of  secondary  importance 
to  excreta  removal,  a  city  which  allows  its  streets  to  be 
filthy,  which  allows  heaps  of  refuse  swept  up  to  be 
scattered  again  before  the  heaps  are  removed,  cannot 
be  healthy. 

[To  bt  continued^ 


(What  to  teach^  and  how  to  teach  it) 

BY  RICHARD  BALCHIN. 

To  teach  elementary  chemistry  to  a  class  of  little  boys, 
so  that  the  youngsters  shall,  at  the  end  of  the  school 
year,  be  in  possession  of  the  main  facts  touched  upon, 
it  is,  as  many  teachers  know,  absolutely  necessary 
to  be  continually  recapitulating.  I  do  not  mean  that 
the  same  words  should  be  continually  repeated,  for  it 
is  not  my  purpose  to  impart  words^  but  rather  to  bring 
about  the  mental  digestion  of  thoughts  and  ideas.  It 
is  thus  that  the  reader  of  these  notes  will  find  the 
same  experiment  performed  over  and  over  again; 
each  time,  however,  with  a  view  of  eliciting  a  new 
fact  The  old  experiment  is  repeated,  and  regarded 
from  a  different  point  of  view ;  and  at  the  same  time 
an  opportunity  presents  itself  of  referring  to  a  previous 
lesson.  For  instance,  the  experiment  showing  the  de- 
composition of  the  red  oxide  of  mercury  is  given  in 
Lesson  II.  simply  to  prove  that  this  substance  k  a 
compound.  It  is  repeated  in  Lesson  IV.  to  show  the 
precise  composition  of  the  oxide.  We  meet  with  it 
again  in  Lesson  VII.  to  illustrate  analysis  and  the 
action  of  heat  as  a  chemical  agent.  In  Lesson  XX. 
we  discuss  the  chief  compounds  of  oxygen,  and  the 
experiment  is  repeated.  I  greatly  prefer  to  fix  a 
truth  in  the  minds  of  boys  in  this  way,  than  to  adopt 
the  common  method  of  stating  the  &ct  in  a  neat  sen- 
tence, and  getting  the  class  to  repeat  the  words  simul- 
taneously, sometimes  by  the  half-hour  together. 

Lesson  VII. — Analysis  and  Synthesis. 

Elementary  bodies — ^about  sixty-six.  Many  hun- 
dreds of  compounds  of  these.  Some  compounds  con- 
tain two  elements,  such  as  water,  oxide  of  iron,  am- 
monia, oxide  of  mercury ;  these  are  like  words  of  two 
letters.  Write  a  word  of  two  letters,  such  as  '  on ' ; 
then  by  the  side  of  it  the  formula  of  a  binary  com- 
pound, such  as  water,  HiO.  Compare.  Some  com- 
pounds contain  three  elements,  such  as  chalk ;  others 
more  than  three.  We  can  separate  compounds  into 
their  elements.  Such  an  operation  is  called  'analysis ' 
(Greek,  analusis — z.  loosening),  and  means  a  breaking 
up  into  parts.  Instance,  analysis  of  sentences.  Note 
at  present  three  methods  of  analysis : — ist,  by  heat ; 
2nd,  by  electricity ;  3rd,  by  displacement 

ist  By  heat    Analyse  the  red  oxide  of  mercury, 
note  also  the  making  of  lime.     Expel  the 
oxygen  from  chlorate  of  potash. 
2nd.  By  electricity.    Describe    or  perform  the 

electrical  analysis  of  water. 
3rd.  By  displacement  Obtain  hydrogen  from 
sulphuric  acid  and  zinc.  The  metal  dis- 
places— !>.,  throws  out  of  its  place  the  hy- 
drogen of  the  acid.  Sodium  displaces  the 
hydirogen  of  water  by  combining  with  the 
oxygea 

Lesson  VIII. — Synthesis. 

Compounds  may  be  broken  up  into  their  elements, 
as  we  have  seen ;  this  is  analysis.  But  elements  com- 
bine to  form  compounds ;  this  is  synthesis.  Burn  some 
charcoal  (carbon)  in  a  jar  of  oxygen.  The  element 
carbon  combines  with  the  element  oxygen  to  form  a 
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compound  body — carbon  dioxide.  Boil  some  mer- 
cury under  a  stream  of  oxygen — a  compound — the 
oxide  of  mercury  is  formed.  The  oxygen  of  water 
combines  with  iron  to  form  rust — the  oxide  of  iron. 
'Synthesis'  (from  Greek,  sun^  thesis — z.  placing  to- 
gether), means  the  formation  or  building  up  of  com- 
pounds. Some  elements  more  readily  combine  with 
each  other  than  others.  For  instance :  Place  some 
iron  nails  in  water.  The  oxygen  rather  than  the 
hydrogen  of  the  water  combines  with  the  iron.  Ele- 
ments which  readily  combine  are  said  to  have  an 
affinity  for  each  other.  Oxygen  has  a  great  affinity 
for  most  of  the  other  elements.  Dissolve  a  small 
piece  of  phosphorus  in  bisulphide  of  carbon,  CS^. 
Pour  some  of  the  solution  on  a  sheet  of  paper.  The 
CSj  quickly  evaporates,  and  the  finely  divided  phos- 
phorus will  take  fire  spontaneously  —  />.,  readily 
unites  with  the  oxygen  of  the  air. 

Lesson  IX.— Synthesis. 

Elements  combine  to  form  compounds.  This  is 
synthesis.  Compounds  also  combine  to  form  other 
compounds ;  this  is  another  form  of  synthesis.  For 
instance,  lime  is  a  compound ;  it  is  an  oxide  of  cal- 
cium, CaO.  Limewater  is  this  substance  in  solution. 
Carbon  dioxide,  COj,  is  another  compound.  We 
may  combine  these  two.  Cartx>n  dioxide  is  formed 
— (i)  by  the  combustion  of  substances  containing 
carbon ;  (2)  by  volcanoes;  (3)  by  animal  respiration, 
and  by  fungus  plants.  A  portion  of  our  exhaled  air 
is  CO  2*  Breathe  through  a  glass- tube  into  some 
limewater.  A  synthesis  takes  place.  The  CO2  of 
the  breath  combines  with  the  CaO  of  the  solution, 
and  forms  carbonate  of  lime,  CaCOj.  Write  this  for- 
mula upon  the  blackboard,  and  note  the  following 
series  of  facts :  (i)  Some  elements  have  combined  to 
form  a  compound;  what  is  an  element}  what  is  a 
compound}  (2)  How  manv  elementary  bodies  are 
there  in  this  compound?  Three;  viz.— calcium,  car- 
bon, and  oxygen.  (3)  Properties  of  each.  (4)  Affi- 
nity of  the  O  for  the  Ca ;  what  this  means.  (5)  Re- 
capitulate facts  concerning  the  compound  COi. 

Lesson  X. — Synthesis— r((?«/!f>fi^^ 

Recapitulate  previous  examples  of  synthesis  Re- 
peat the  experiment  with  ammonia  and  hydrochloric 
acid,  as  described  in  Lesson  IL,  />.,  moisten  the  in- 
side of  one  tumbler  with  strong  solution  of  ammonia, 
and  place  a  card  over  it;  moisten  the  inside  of 
another  tumbler  with  hydrochloric  acid,  and  invert  it 
upon  the  card  on  the  first  tumbler.  Both  glasses  are 
now  filled  respectively  with  the  gases  of  ammonia  and 
hydrochloric  acid.  Gently  draw  the  card  from  be- 
tween the  glasses ;  the  gases  combine  and  form  white 
fumes  of  chloride  of  ammonia. 

NH3  +  HC1  =  NH,C1. 

* 

Briefly  describe  the  various  elementary  bodies  form- 
ing these  compounds,  viz.,  hydrogen,  nitrogen,  and 
chlorine.  Also  briefly  describe  the  nature  of  ammonia. 
Its  presence  in  the  air  is  due,  ist,  to  the  decay  of 
animal  and  vegetable  substances ;  2nd,  to  the  decom- 
position of  the  aqueous  vapour  in  the  atmosphere, 


through  the  agency  of  electrical  discharges,  i.e.,  light- 
ning.   Thus : — 

(4N  +  0)  +  H,0=NH,+NOy 

That  is  to  say,  the  electrical  analysis  of  water  (H3O) 
in  the  atmosphere  (4N  +  O)  results  in  the  formation 
of  ammonia  (NH3)  and  ozone  (NOj).  Having*per- 
formed  the  experiment  showing  the  synthesis  of  the 
gases  of  ammonia  and  hydrochloric  acid,  expkdn  the 
same  by  an  equation  thus : — 

NH3  +  HC1  =  NH4CL 

The  resulting  compound  is  chloride  of  ammonia  or 
sal-ammoniac  (/>.,  ammoniacal  salt).  The  white  fumes 
are  really  countless  little  crystals  of  the  salt  These  may 
be  viewed  under  a  microscope. 

Lesson  XI. — The  Chemistry  of  the  Air. 

Repeat  the  experiment  described  in  Lesson  VIII^ 
!>.,  dissolve  some  phosphorus  in  bisulphide  of  carbon 
(CS,).  Moisten  a  piece  of  filter  paper  with  the  so- 
lution* llie  CS^  quickly  evaporates,  and  the  finely 
divided  phosphorus  at  once  begins  to  unite  rapidly 
with  the  oxygen  of  the  air ;  Le,^  there  is  spontaneous 
combustion*  White  fumes  of  phosphoric  anhydride 
(P3O5)  are  formed.  In  contact  with  water,  this 
anhydride  speedily  dissolves  and  forms  its  acid, 
thus : — 

PA  +  3Ha0«2H3PO4. 

This  experiment  proves  the  presence  of  oxygen  in  the 
atmosphere. 

Perform  the  common  experiment  of  burning  a  piece 
of  phosphorus  in  a  bell  jar  over  water,  as  described  in 
the  reading  book.  The  whole  of  the  oxygen  of  the 
air  is  taken  up  by  the  phosphorus,  giving  rise  to  white 
fumes  of  phosphoric  anhydride,  which,  falling  into  the 
water,  turns  it  acid  by  the  formation  of  phosphoric 
acid.  The  gas  remaining  in  the  jar  is  nitrogen.  The 
water  rises  to  about  one-fifth  of  the  height  of  the  jar 
to  replace  the  oxygen. 

(Note. — In  performing  this  experiment  it  will  fre- 
quently happen  that  the  water  rises  considerably  higher 
than  one-fifth.  On  one  occasion  at  the  school,  it 
rose  and  half  filled  the  jar ;  and  the  explanation  gave 
rise  to  a  rather  animated  discussion  between  me  and 
the  boys.  If  a  rather  large  piece  of  phosphorus  is 
used,  the  great  heat  generated,  expands  the  air  in  the 
jar,  and  there  is  an  outrush  of  a  portion  of  it ;  the  r^ 
maining  air  being  hot  and  rare.  Afterwards,  when  the 
phosphorus  has  burnt  out,  the  jar  cools,  the  enclosed 
air  condenses,  and  so  occupies  a  smaller  space.  This 
accounts  for  a  much  larger  volume  of  water  rising  in 
the  jar  than  would  be  the  case  if  it  were  simply  a 
question  of  occupying  the  space  previously  filled  by 
the  oxygen.) 

The  facts  concerning  the  presence  in  the  air  of  car- 
bon dioxide,  of  aqueous  vapour,  of  ozone,  and  of 
ammonia  may  here  be  recapitulated. 

Lessons  XIL  to  XV. 

These  lessons  deal  with  the  elementary  bodies; 
oxygen  and  hydrogen.  I  need  not,  however,  give  notes, 
for  all  the  necessary  facts  and  experiments  are  giveo 
with  sufficient  fulness  in  the  Scieiu:e  Readers  for 
Standards  IV.  and  V. 

(To  be  continued,) 
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Collegia  LoHdm, 

Section  II, — Phenomena  of  Nature. 

LESSON— THE  SPRING. 

Now,  children,  I  want  you  to  think  about  the  different 
kinds  of  weather  we  have.  What  kind  of  weather  is  it 
to-day  ?  It  is  wet  weather.  And  do  you  remember  what 
it  was  hice  yesterday  ?  It  was  very  bright  and  sunny. 
Was  it  hot  ?  Not  all  day,  it  was  very  pleasant  when  the 
sun  was  shining.  Yes,  but  there  is  one  part  of  the  year 
when  it  is  very  hot  Do  you  know  what  we  call  that 
time  ?  The  summer-time.  Then  there  is  another  part  of 
the  year  when  it  is  verv  cold.  What  do  we  call  that  ? 
The  winter.  That  ts  right ;  the  hot  time  we  call  summer, 
and  the  cold  time,  winter.  Besides  these  we  have  two 
other  parts  of  the  year  called  Spring  and  Autumn.  How 
many  parts  of  the  year  have  I  told  you  ?  Four  parts. 
Wel^  there  is  one  name  for  these.  We  call  the  four  parts, 
'the  Seasons.'  Tell  me  the  names  of  the  seasons? 
Which  is  the  hottest  season.'  Which  is  the  coldest? 
Spring  comes  between  the  winter  and  summer;  that  is,  it 
comes  after  the  coldest  time  and  before  the  hottest  time. 
Autumn  comes  alter  the  sununer  or  hottest  time.  Can 
you  tell  me  what  comes  after  the  autumn  ?  Yes,  the 
winter  or  coldest  tinie.  So  you  see  the  four  seasons  to- 
gether make  up  the  year.  How  many  months  are  there 
in  the  year  ?  Twelve  months.  Yes,  and  each  of  the 
seasons  is  of  the  same  length.  Who  can  tell  me  how 
many  months  in  each  season  ? 

Well,  we  wiU  now  talk  about  the  Spring.  When 
does  the  spring  come  ?  After  the  winter.  What  kind  of 
weather  do  we  get  then?  The  weather  begins  to  get 
varmer.  Yes,  the  very  cold  weather  is  gone  and  the  sun 
b^lins  to  stay  wiUi  us  longer  each  day,  and  looks  brighter 
and  makes  us  feel  warmer.  Do  you  not  remember  in  the 
winter  you  were  obliged  to  have  a  candle  before  vou  could 
get  up  ?  When  you  came  out  of  school  in  the  afternoon  it 
was  dark,  and  very  often  the  teachers  had  to  light  the  gas 
before  school  was  over.  Now  the  mornings  are  not  so 
dark,  and  you  are  able  to  get  up  without  a  candle. 

Did  you  have  the  gas  in  school  yesterday  ?  No,  we 
do  not  have  the  gas  now.  Why  not  ?  Because  we  are  able 
to  see  without.  If  we  go  out  into  the  fields  and  gardens 
in  the  winter  what  do  you  notice  about  the  trees  ?  They 
look  dead — ^there  are  no  leaves  on  them.  Well,  in  the 
spring  you  see  them  all  beginnine;to  grow.  The  buds  on 
the  trees  are  bursting  into  green  leaves,  and  as  the  sprine 
goes  on  the  leaves  can  be  seen  all  over  the  trees.  And 
the  pretty  flowers  or  blossoms  cover  the  trees,  and  make 
them  look  very  pretty.  Can  you  tell  me  some  of  the  trees 
that  have  pretty  blossoms  on  them  ?  \  es,  the  apple,  the 
pear,  the  plum.  Yes,  these  are  our  fruit  trees.  Tnen  the 
horse  chestnut  is  very  pretty  with  blossoms.  Then  if  we 
look  at  the  garden  we  shall  find  the  flowers  feeling  the 
weather  is  getting  warmer,  as  they  begin  to  grow  and 
hurst  out  into  Uoom. 

Can  you  tell  me  some  of  the  pretty  spring  flowers  ? 
The  crocus,  the  violet,  the  primros^  the  danbdil,  the  tulip, 
the  wall*flow«r.  That  will  do.  Besides  these  pretty 
flowers,  you  will  be  able  to  see  everything  in  the  garden 
is  beginning  to  grow.  The  gardeners  are  very  busy, 
sowing  seeds  and  planting  for  the  summer  flowers. 

Th^  if  you  watch  the  birds  you  will  find  them  very 
busy  indeed.  Have  you  seen  them  flying  about  with  bits 
of  straw  and  wool  m  their  mouths?  They  get  these 
things  to  build  their  nests.  Why  do  they  build  nests? 
Yes,  this  is  the  time  of  year  the  birds  lay  their  eggs.  I 
daresay  you  will  wonder  where  so  many  of  the  birds  come 
from.  They  have  been  to  a  warmer  country  during  our 
cold  winter,  and  when  the  spring  comes  back,  they  come 
to  us  again.  Cin  you  tell  me  the  names  of  some  of 
these  birds? 


Section  IIL — Scenes  of  Common  Life, 
LESSON— WRITING  A  LETTER. 

/.  Introduction. — Now,  children,  when  do  you  have 
holidays  ?  In  the  summer  and  at  Christmas.  What  do 
you  do  in  your  holidays  ?  The  teacher,  of  course,  to  this 
question  would  obtain  many  different  answers.  Well, 
Mary,  what  do  you  want  to  say  ?  I  went  into  the  country. 
Did  any  one  go  unth  you  ?  Yes,  my  £athtir,  mother,  and 
sister.  James  says  he  also  went  into  the  country  to  see 
his  aunt,  and  nobody  went  with  hinL  Were  you  happy 
while  you  were  there  ?  Did  you  ever  think  of  your  father 
and  mother  ?  Did  you  want  to  speak  to  your  mother  ? 
Yes,  I  wanted  to  tell  her  how  happy  and  how  well  I  was, 
and  what  fun  I  was  having  every  day.  Why  did  you  not 
tell  her  ?  Because  I  was  such  a  long  way  from  her.  Well, 
how  could  you  let  your  mother  know  all  you  were  doing  ? 
By  writing  a  letter  to  her. 

Now  I  want  you  all  to  help  me  this  morning  to  write  a 
letter,  and  we  will  suppose  we  are  in  the  country  and 
sending  word  home  to  our  mother.  On  what  shall  we 
write  dhe  letter  ?  On  paper.  Who  can  tell  me  what  we 
call  the  paper  we  use  for  letters  ?  Yes,  it  is  called  note- 
paper.  Come  and  show  me  some  note-paper.  What  do 
we  call  each  piece  of  paper?  A  sheet  of  paper.  What 
colour  is  it  ?  It  is  white.  Have  you  seen  any  note-paper 
that  was  not  white  ?  Yes,  I  saw  some  blue  note-paper. 
Harry  says  he  saw  some  yellow  paper  ;  another  little  boy 
says  his  mother  had  some  pink  paper,  and  Jane  says  she 
ha^  some  green  note-paper.  Now  look  at  this  pink, 
yellow,  green,  and  blue  note-paper,  and  tell  me  what  kind 
of  colours  they  are?  Thev  are  all  very  light  colours. 
What  else  can  you  tell  me  about  this  paper  ?  It  feels  very 
smooth,  and  you  are  able  to  fold  it 
.  //.  Contents, — Now  how  shall  we  begin  our  letter  ? 
Well,  see  here  is  a  letter  I  had  this  morning.  What  can 
you  see  has  been  written  first  ?  Something  in  the  corner. 
In  which  comer  ?  In  the  right  top  corner.  I  will  read  it 
to  you.  This  is  what  is  written  here :  '  27,  Silver  Street, 
Southend,  July  14th,  1884.'  What  do  you  think  that  tells 
you  ?  Yes,  it  is  the  place  where  the  little  boy  is  staying. 
Do  you  know  what  we  call  this  ?  Yes,  the  address.  Why 
do  we  want  to  write  the  address  ?  Yes,  that  is  right;  it  is 
to  let  the  person  to  whom  we  are  writing  know  where  we 
are.  Why  ?  So  that  he  can  write  back  an  answer  to  us. 
What  do  we  call  'July  14th.  1884  V  The  date  or  time.  Of 
what  does  the  date  consist  ?  The  month,  the  day  of  the 
month,  and  the  year.  Why  must  we  put  the  date  on  a 
letter  ?  So  that  the  person  to  whom  we  are  writing  may 
know  exactly  when  we  wrote  the  letter.  If  we  did  not 
put  the  date  on  the  letter,  and  said, '  I  shall  be  home  to- 
morrow/ your  mother  would  not  know  which  day  you 
meant,  why  would  she  not  know  ?  Because  she  would 
not  know  on  which  day  you  wrote  the  letter.  Can  any  of 
you  tell  me  what  is  the  date  of  to-day?  What  month  is  it  ? 
What  year  ? 

Now  let  us  see  what  comes  next  in  the  letter ;  will  you 
read  it,  Mary  ?  *  My  dear  mother.'  That  is  right.  If 
you  were  to  write  to  your  father,  what  would  you  put  ? 
What  to  your  sister  ?  Now  we  will  write  a  letter  on  the 
blackboard.  What  do  we  put  first?  The  address.  Where 
shall  I  bogin  ?  Near  the  right  top  comer.  Tell  me  the 
address  of  the  school.  What  must  I  write  next  ?  The 
date.  What  is  the  date  to-da^?  Where  do  I  write  the 
date  ?  Under  the  address.  What  have  I  to  write  next  ? 
The  name  of  the  person  to  whom  you  are  writing.  Where 
do  I  write  it?  Do  I  write  it  under  the  date.  Well,  look 
at  this  letter  and  tell  me  where  the  name  is  ?  On  the  left 
side  of  the  paper.  Do  I  put  it  at  the  top  on  the  left 
side?  Ohno,  lower  down  than  the  date.  The  blackboard 
would  then  have  on  it  :— 

Hope  School, 

Pleasant  Road, 

London,  N., 
20th  October,  1884. 
My  dear  Mother, — 

What  do  you  put  after  that  ?  You  then  begin  to  write 
down  all  the  news  vou  have  to  send.    The  teacher  should 
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then  get  the  children  to  compose  a  letter,  and  as  they 
proceed  she  shotdd  write  it  on  the  blackboard. 

Now,  I  want  you  to  look  again  at  this  letter.  What  do 
you  call  this  part  of  the  letter?  The  end.  What  do 
you  see  at  the  end?  A  name.  Whose  name  do  you 
think  it  is?  The  name  of  the  person  who  wrote  the 
letter.  And  what  can  you  see  just  above  the  name? 
Three  words.  We  will  ask  Harry  to  read  them  to  us. 
'  Your  loving  son.'  Yes,  we  always  write  something  like 
this  before  we  write  our  name.  If  a  little  girl  wrote  a 
letter  to  her  mother,  what  would  she  put  ?  '  Your  loving 
daughter.'  And  if  she  were  writing  to  her  brother  or  sister, 
what  would  she  write?  'Your  loving  sister.'  And  what 
would  a  little  boy  put  ?  Sometimes  we  write, '  Your  affec- 
tionate son,'  instead  of '  loving  son.' 

Now,  we  must  finish  the  letter  on  the  board.  What 
shall  we  put  ?  Why  is  it  necessary  to  put  our  name  in 
the  letter  ?  We  should  not  know  who  had  sent  us  the 
letter.  The  teacher  should  explain  about  letters  going  to 
the  wrong  house,  and  also  going  to  houses  when  the 
people  have  removed,  and  how  the  postman  takes  these 
letters  back  to  the  post-office.  Here  they  are  opened,  and 
then  the  name  and  address  inside  enable  the  postman  to 
return  them  to  the  writers  of  the  letters. 

III. — What  is  done  with  the  letter  after  it  is  written? 
It  has  to  be  folded.  Into  what  size  ?  A>ize  that  will  fit 
the  envelope.  Of  what  use  is  the  envelope  ?  It  holds 
the  letter  safely.  It  keeps  it  dean.  And  what  else? 
When  the  letter  is  in  the  envelope  can  you  see  the  writing  ? 
Well,  theiu  the  envelope  prevents  the  postman  or  any- 
body else  from  reading  the  letter.  What  do  you  do  when 
the  letter  is  in  the  envelope  ?  Fasten  it  How  can  vou 
do  this  ?  There  is  some  gum  on  the  envelope,  and  wnen 
you  wet  the  gum  and  press  the  envelope  it  keeps  shut. 
Now,  what  dse  must  you  do  ?  Write  on  the  envelope. 
What  do  you  write  ?  The  name  of  the  person  to  whom 
you  have  been  writing  and  the  address.  Why  do  you 
do  this  ?  In  order  that  the  postman  may  know  where  to 
take  the  letter.  What  do  you  do  after  you  have  written 
the  address?  Put  it  in  the  post  But  you  must  put 
something  else  on  the  envelope.  What  is  it  ?  A  postage 
stamp.  Where  do  you  get  that?  At  the  post-office. 
What  is  the  use  of  the  stamp  ?  It  shows  that  the  letter 
is  paid  for.  How  much  did  you  pay  for  the  stamp?  A 
penny.  Well,  if  you  had  not  put  a  stamp  on,  the  person 
to  whom  you  wrote  would  have  had  to  pay  twice  as  much. 
How  much  would  that  have  been  ?  When  the  stamp  is 
on  how  much  does  he  have  to  pay?  Nothmg.  Wnere 
shall  we  post  the  letter  ?  In  the  pillar-box.  Does  it  stop 
there  ?  Who  takes  it  out  ?  The  postman.  What  does 
he  do  with  it  ?  He  takes  it  to  the  post-office  with  all  the 
others.  Yes,  and  then  they  are  sorted  and  given  to  the 
postmen  to  take  to  the  different  houses. 

Section  IV, — Common  Employnunts^ 
LESSON— THE  PAINTER. 

Apparatus — Various  coloured  powders,  linseed  oil, 
turpentine,  white  lead,  putty,  sand-paper,  pumice  stone, 
ana  a  few  brushes. 

I  daresay  you  can  all  tell  me  some  things  that  the 
C2urpenter  makes.  Now,  when  he  has  made  the  doors, 
windows,  cupboards,  etc,  are  they  quite  finished  ?  Wdl, 
perhaps  you  can  tcdl  me  what  hais  to  be  done  to  the 
windows  ?  The  glass  has  to  be  put  in.  Who  does  this  ? 
The  glazier  ?  Something  else  Ym  to  be  done  to  all  these 
things.  What  colour  is  the  wood  when  the  carpenter  has 
finished  ?  Are  they  the  same  colour  when  we  hve  in  the 
house?  What  changes  the  colour  of  the  wood?  The 
paint  Who  paints  the  wood  ?  A  man  called  a  painter. 
Now,  I  should  like  to  have  a  long  talk  with  you  about  the 
painter.  Do  you  know  what  he  has  to  do  first?  Will  you 
tell  me  some  of  the  things  he  uses  ?  Paint  and  brushes. 
What  is  this  I  have  here  ?  Some  padnt  What  can  you 
teU  me  about  it  ?  It  is  green.  Is  paint  always  green  ? 
No,  it  is  of  different  colours.  Tell  me  some  of  them.  Can 
you  tell  me  now  what  the  painter  has  to  do  first  ?    Yes, 


he  must  get  his  paint  ready.  We  say  he  has  to  mix  his 
paint,  b^use  the  paint  is  made  of  a  number  of  dififerent 
things  mixed  together.  Here  are  some  of  the  things  the 
painter  uses  to  make  his  paint  What  is  this  ?  It  is  oil 
Yes,  it  is  linseed  oil.  This  is  called  whiU  UatL  Then 
this  is  verv  much  used,  and  if  you  smell  it  I  expect  yoa 
wiU  be  able  to  tell  me  its  name.  It  is  turpentine.  Then 
the  painter  has  to  put  in  something  to  make  the  colour. 
Will  the  same  tlung  do  for  all  the  colours  ?  No,  if  be 
wants  yellow  paint  he  must  have  some  yellow  powder. 
If  he  wants  red  he  must  use  red  powder.  Here  are  some 
different  powders,  and  I  want  you  to  tell  medteir  coloors. 
What  colour  is  this?  And  this?  And  this  one?  etc 
Then  besides  these,  the  painter  uses  other  things,  hot 
these  you  must  learn  another  day.  Where  does  the  painter 
put  the  paint  when  he  is  going  to  use  it  ?  In  the  paint- 
pot 

Now,  look  at  these  paint  brushes.  What  can  yoa  tell 
me  about  them?  They  are  all  long.  Which  part  is  long? 
The  handle.  Of  what  is  it  made  ?  It  is  made  of  wood. 
Why  does  the  painter  want  a  long  handle  ?  To  hold  the 
brush,  and  keep  the  paint  from  getting  on  his  fingers. 
Why  does  he  not  like  it  on  his  hands  ?  Have  you  had  any 
paint  on  your  hands?  How  did  you  get  it  off?  Could 
you  wash  it  off?  No,  mother  had  to  rub  some  grease 
on  my  hands,  and  then  it  came  ofil  Yes,  but  besides 
that,  the  paint  sometimes  makes  our  hands  very  sore.  So 
yoM  see  you  must  be  careful  not  to  touch  the  paint  How 
IS  it  when  I  touch  this  door  the  paint  does  not  come  off 
on  to  my  hands  ?  Because  the  paint  is  dry.  Is  it  dry 
when  the  painter  puts  it  on  the  door?  When  is  it  that 
you  must  not  touch  paint  ?  When  it  is  wet  Now,  look 
at  the  brushes  again,  and  show  me  another  part  beside  the 
handle.  Of  what  is  this  part  made  ?  Of  hair.  We  say 
it  is  made  of  bristles.  Feel  how  soft  they  are.  The 
painter  does  not  like  a  hard  brush.  Are  aU  the  brushes 
the  same  size?  No,  some  are  laige,  and  some  are 
small.  Do  you  know  why  the  painter  wants  brushes  of 
different  sizes?  Well,  perhaps,  you  wiU  be  able  to  tell 
me  some  other  time,  when  you  have  watched  the  painter 
at  work. 

When  the  painter  has  his  paint  and  brushes  ready  be 
has  to  look  at  the  wood  he  has  to  paint.  The  wood 
must  be  very  smooth.  If  there  are  any  nails  in  it  he  gets 
apunch  and  knocks  the  heads  of  Uie  nails  into  the  wood. 
This  leaves  a  number  of  small  holes,  and  these  the 
painter  fills  up.  What  does  he  use  to  fill  up  the  holes  ? 
Some  putty.  All  the  rough  places  he  rubs  with  sand- 
paper or  pumice  stone.  What  does  diU  do  to  the  wood? 
Who  can  show  me  the  pumice  stone  ?  Which  is  the  sand- 
paper? 

Now  the  wood  is  auite  ready  for  the  paint.  Who  has 
seen  a  painter  at  work?  How  does  he  move  the  bnish? 
Yes,  he  moves  it  up  and  down.  Why  does  he  not  move 
it  about  any  way  ?  The  painter  wants  the  paint  to  he 
very  sm9oth  and  not  to  show  the  marks  of  the  brush, 
and  he  does  not  press  very  hard.  If  you  watched  him 
carefully  you  will  see  that  after  he  has  painted  the  wood 
once  he  lets  the  paint  get  quite  dry  and  then  he  paints  it 
all  over  again.  We  call  this  putting  on  another  coat 
Howmany  coats  would  that  make?  Two.  Sometimes 
they  put  on  three  or  four  coats.     Of  what  use  is  this 

gaint  ?  Yes,  it  makes  the  wood  look  better,  and  the 
ouse  looks  more  finished.  There  is,  however,  another 
reason  why  we  paint  the  wood.  It  keeps  die  wood  fnm 
rotting  or  wearing  away.  When  the  wood  is  outside  the 
house  the  rain  would  soon  rot  it  if  it  were  not  painted. 
We  say  the  paint  preserves  the  wood.  Tlien  again: 
sometimes  when  boys  and  gurls  areplayine  their  hands 
are  dirty,  they  put  them  on  the  paint  and  make  dirty 
marks.  What  does  your  mother  do  then  ?^  She  washes 
the  dirty  marks  off  the  paint  Can  she  wash  the  paper 
on  the  walls?  No;  it  would  spoil  the  paper.  The 
summary  written  on  the  blackboard  would  be  as 
follows  : — 

The  painter  uses  paint  and  brushes. 

The  paint  is  made  of  white  lead,  linseed  oil,  tvpcn- 
tine,  coloured  powder,  etc. 
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The  painter's  brushes  are  made  of  long  handles  and 
soft  bristles. 

The  painter  puts  on  several  coats  of  paint,  and  each 
one  must  be  dry  before  the  next  goes  on. 

LESSON— PAPER  MAKING. 

I.  (2^tf///iW.— What  have  I  in  my  hand?  Look  at  it 
and  see  what  jou  can  tell  me  about  it  Is  it  white  ? 
Yes,  is  this  piece  white  ?  Is  this  piece  blue  ?  What 
colour  is  this  ?  What  will  you  say  about  the  colour  of 
paper?  Paper  is  of  different  colouis.  How  does  it  fed  ? 
It  feels  very  smooth  ;  it  is  thin  and  light.  What  am  I 
doing  to  it  now  ?  Folding  the  paper.  Then  you  see  we 
can  fold  paper.  What  do  we  say  of  those  things  that 
we  can  fold?  .  We  say  they  are  pliable.  What  am  I 
doing  to  the  paper  now  ?  Tearing  it.  How  would  you 
say  it  tears  ?  Veiy  easily.  What  else  can  you  tell  me 
about  paper  ?  Why  does  your  mother  uf  e  paper  when 
she  lignts  the  fire  ?  Because  it  bums  quickly  r  Then  you 
see  paper  bums  easily  and  with  a  flame.  What  do  we 
say  of  those  things  that  bum  with  a  flame  ?  They  are 
inflanunable.  Now  we  will  write  on  the  blackboard  what 
we  have  learnt  about  paper. 

II.  Of  what  maae, — Now  look  at  these  pieces  of 
paper.  Can  you  think  of  what  it  is  made  ?  See  I  have 
here  some  mixed  rags.  Can  you  believe  that  paper  is 
made  from  rags  like  these  ?  WeU,  most  of  these  pieces 
of  paper  were  made  from  rags,  and  nearly  all  the  paper 
we  use  is  made  from  thenL  Then  besides  the  rags  there 
are  some  other  things  used  for  making  paper  ;  here  are 
some  of  them,  llie  teacher  should  then  show  the 
childroi  some  rope,  grass,  straw,  and  waste  paper.  Some- 
times you  can  see  small  pieces  of  straw  in  brown  paper. 
Do  you  not  think  it  is  very  wonderful  to  be  able  to  turn 
these  things  into  nice  paper  like  this  ? 

III.  Haw  made. — Well,  I  daresay  you  would  like  to 
know  how  the  men  make  these  things  mio  paper.  I  will 
tell  you  a  little  about  it  now,  and  when  you  are  older  you 
must  read  more  about  it  Do  you  know  what  we  call 
the  people  who  make  paper  ?  Yes,  they  are  called  paper- 
makers.  How  does  the  papermaker  get  the  rags  to  make 
into  paper?  Well,  what  does  your  mother  do  with  her 
rags  ?  She  sells  them.  To  whom  does  she  sell  them  ? 
To  the  man  at  the  rag-shop.  Yes,  and  if  you  go  to  the 
rag-shop  you  can  see  large  sacks  full  of  rags.  These 
are  sola  by  the  man  to  the  papermaker.  So  you  see  the 
papermaker  can  get  plenty  of  rags.  What  kmd  of  rags 
does  he  get  ?  AU  kinds.  Yes,  he  gets  old  and  new, 
dirty  and  clean,  and  all  sizes  and  colours.  Then  what  do 
you  think  the  man  does  with  them  ?  That  is  quite 
right,  Harry  ;  he  must  sort  them.  He  separates  the 
clean  from  the  dirty.  They  are  then  put  into  a  machine 
that  tums  round  and  round  and  shakes  the  rags  about 
The  bottom  of  the  machine  has  many  small  holes,  and 
through  these  a  great^deal  of  the  dirt  and  dust  falls  out 
There  are  some  sharp  hnives  in  the  machine,  and  these 
cut  the  rags  into  smsdl  pieces.  The  rags  are  tben  boiled, 
and  something  is  put  m  with  them  that  makes  all  the 
rags  quite  white  and  clean.  When  they  are  quite  white 
and  clean  they  are  put  into  another  machine  which  has  a 
great  many  Imives  m  it  These  knives  turn  round  and 
round.  What  do  you  think  becomes  of  the  rags  in  this 
machine  ?  They  will  be  cut  into  very  small  pieces.  Yes, 
the  rags  are  cut  in  the  smallest  pieces  possible.  After  this 
sometmng  is  done  so  as  to  turn  these  pieces  into  what  is 
called  pulp  (some  of  this  should  be  shown).  What  is 
this  pulp  like  ?  Thick  milk  or  cream  ?  What  is  it  really 
made  of?  Of  the  rags  beaten  up  very  smalL  The  ptilp 
is  then  pressed  through  a  machine  which  squeezes  all  die 
water  out  of  it,  and  roUs  and  presses  it  on  thin  wire 
puze  (some  of  this  should  be  shown),  and  when  dry  it 
is  paper. 

I  v.  Summary, — This  should  be  written  on  the  black- 
board as  the  lesson  proceeds. 

Paper  is  smooth,  thin,  light,  of  different  colours,  pli*a- 
ble,  very  easily  torn,  and  in-flam-ma-ble. 


Paper  is  made  of  rags  and  other  things,  as  rope,  grass, 
straw,  and  waste  paper. 

When  it  is  made  of  rags,  the  rags  are  :  i,  sorted ;  3, 
put  in  a  machine  that  shakes  the  dust  and  dirt  out ; 
3,  boiled  to  make  them  white  and  clean ;  4,  another 
machine  cuts  them  into  tiny  pieces ;  5,  then  beaten  into 
pulp ;  6,  made  into  paper. 

(To  be  continued,) 
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{  Continued  from  page  41  x.^ 

POLITICAL    ECONOMY. 

Define  capital.  Distinguish  fixed  and  circulating  capital. 
Discuss  the  statement  that  the  industries  of  a  country  are  linuted 
by  its  capital. 

Capital  is  that  part  of  wealth  which  b  put  aside  to  assist  in 
future  production. 

Circulating  capital  is  all  consumed  in  fulfilling  its  office  once, 
as,  for  instance,  wheat  sown  by  a  farmer  does  not  do  for  several 
years,  but  the  field  must  be  re-sown  every  year. 

Fixed  capital  exists  in  a  substantial  form,  and  is  only 
gradually  consumed,  as  the  plough,  the  horses,  etc,  of  the 
farmer,  which  last  for  years,  and  assist  in  several  successive 
periods  of  production. 

In  order  for  there  to  be  industries,  there  must  be  capital. 
Let  us'  suppose  a  barbarian  tribe  livins  from  hand  to  mouth ;  as 
the  food  comes  daily  it  b  eaten.  Not  having  any  stores,  they 
cannot  sit  down  and  work  at  an^  trade,  for  theur  time  is  taken  in 
the  chase,  or  oUier  form  of  a  daily  struggle  for  food.  If  by  any 
means  they  came  across  a  store  of  food,  then  they  might  employ 
their  time  in  any  industry  they  pleased  until  the  stock  of  ibod 
had  vanished.  In  a  civilised  country  there  must  always  elapse 
a  certain  time  before  the  articles  manufactured  bring  their  returns, 
but  the  artisans  cannot  wait  six  weeks  for  food  ;  they  must  have 
food,  firing,  clothing,  etc.,  at  once ;  the  materials  for  turning 
out  fresh  work  must  be  advanced  ;  and  hence,  if  the  master  has 
not  these  things  or  the  money  necessary  to  procure  them,  the 
industry  is  at  a  standstill. 

Prove  by  illustrations  that  the  rate  of  wages  is  principally 
regulated  by  competition,  and  name  some  of  the  circumstances 
whidi  practically  modify  the  action  of  competition. 

An  advertisement  for  a  clerk  fetches  hundreds  of  applicants. 
Why  ?  Because  there  are  so  many  who,  having  had  a  small 
education  and  wishing  to  appear  gentlemanly,  would  take  the 
place.  Now,  if  the  salary  were  ^loo,  there  would  be  a  certain 
number  of  applicants ;  if  it  were  reduced  to  ;f8o,  several  would 
withdraw ;  and  so  on  until  at  last  only  a  few  would  consent  to 

take  the  situation.  . ,       .  , 

Competition  is  modified  by  certain  class  consideraUons,  and 
by  the  amount  of  money  it  costs  to  learn  the  trade  or  profession. 
For  instance,  in  order  to  become  a  lawjrer,  a  Ions  term  of  study 
and  waiting  for  clients  has  to  be  experienced,  which  take  much 
capital ;  also  the  lawyers  regulate  competition  by  regulating  the 
number  of  articled  pupils. 

Again,  the  wages  of  miners  are  high,  because  many  would  not 
consider  it  respectable  enough  to  be  a  miner  ;  others  would  not 
have  a  constitution  strong  enough  to  stand  it,  or  have  had 
experience. 

What  gives  value  to  a  Bank  of  England  note  and  to  an  ordi- 
nary cheque  drawn  by  a  private  person  on  his  banker  ?  How 
do  oanks  employ  the  money  of  their  depositors  ? 

A  bank-note  is  a  promise  by  the  chief  cashier  on  behalf  of 
the  governors  to  pay  the  sum  named  thereon  to  bearer  on  de- 
mand. As  long  as  the  bank  is  solvent,  and  do«  not  stop  pay- 
ment, anybody  by  presenting  the  note  can  receive  the  amount. 
A  cheque  orders  the  bwikers  it  is  drawn  upon  to  pay  some  one 
(bearer  or  otherwise)  the  sum  sUted  from  the  accounts  of  the 
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oixe  who  sifns  the  cheque.  As  long  as  money  stands  to  this 
man's  credit,  and  his  luuikers  are  solvent,  the  cheque  is  worth 
the  sum  stated ;  on  failure  of  either  of  these  conditions,  it  loses 
its  value. 

The  money  deposited  in  banks  is  invested  by  the  banks  in 
various  ways,  such  as  lending  it  to  a  Government,  or  taking 
shares  in  railways,  canals,  mines,  etc. 

Show  that  the  rent  of  land  is  regulated  by  the  excess  of  its 
produce  over  that  which  would  be  produced  on  the  worst  land 
m  cultivation  with  the  same  expenditure  of  labour  and  capital. 

Let  us  suppose  a  farmer  A,  who  only  secures  returns  enough 
from  his  lana  to  pay  him  the  current  rate  of  interest  on  his 
capital.  He  would  pay  no  rent,  for  if  rent  was  charged  he 
would  withdraw  his  capital  and  invest  it  so  as  to  get  the  current 
rate.  If,  now,  another  farmer,  B,  gained  more  by  his  land,  he 
must  pay  rent,  otherwise  other  people,  seeing  him  gaining  more 
than  tne  current  rate  of  interest,  would  offer  the  landowner  some 
rent  to  have  the  land  instead.  But  if  the  landowner  asks  B  for 
more  rent  than  his  excess  of  produce  over  A,  B  will  prefer  to 
cultivate  land  similar  to  that  of  A,  and  no  one  else  will  take  his 
land  unless  he  can  gain  the  current  rate.  Hence  these  fluctua- 
tions on  either  side  would  soon  determine  the  rent  as  stated. 

Enumerate  the  principal  advantages  arising  from  the  division 
of  labour  in  the  production  of  any  article  in  common  use. 

A  Pen, — One  man  stamps  it  from  the  rolled  steel,  another 
bends  it  to  shape,  another  hardens  it,  another  scours  it,  and  so 
on.  Each  man  becomes  very  dexterous  in  his  particular  duty, 
more  dexterous  than  if  he  devoted  his  time  to  different  duties. 
Also  by  continually  working  at  one  process  he  does  not  lose  time 
in  having  to  change  his  tools  or  pass  from  one  occupation  to 
another,  and  each  man  can  be  used  for  the  dutv  which  is  most 
suitable  for  him.  Some  men  could  not  stand  the  heat  of  a  furnace 
or  lift  heavy  articles,  others  would  not  have  inventive  capacity 
for  new  designs. 

^  Illustrate  the  statement  that  uncertainty  of  success  has  con- 
siderable influence  in  regulating  the  remuneration  of  any  employ- 
ment. 

A^  man  studies  for  the  law.  Desiring  to  become  a  barrister, 
he  risks  a  largcf  sum  of  money  in  preparing  himself,  and  he  is 
not  at  all  certain  that  when  fully  qualified  he  will  have  clients, 
or  that  he  will  ever  make  a  name.  If  he  does,  he  then  will  ask 
high  remuneration  in  return  for  the  risk,  and  he  will  be  able  to 
get  what  he  asks,  because  many  men  will  have  been  deterred  by 
this  uncertainty  from  entering  the  profession. 

An  agricultural  labourer  can  often  demand  good  wages  in  the 
colonies,  because  the  uncertainty  of  obtaining  employment  has 
deterred  others  from  emigrating,  and  consequently,  the  supply 
being  small,  he  can  get  better  wages. 

What  is  generally  understood  by  the  '  natural  value  *  of  any 
article  ?  Snow  that  the  value  of  all  things  that  cannot  be  be 
indefinitely  increased  is  governed  by  demand  and  supply. 

By  'natural  value'  of  any  article  we  mean  its  intrinsic  value, 
that  is,  the  amount  of  another  commodity  it  will  exchange  for, 
and  which  amount  will  vary  according  to  the  value  of  the  first 
article  not  of  the  one  it  exchanges  for,  which  would  '  extrinsi- 
cally '  affect  the  price. 

Suppose  there  are  10  plots  of  land  for  sale  in  a  fertile  and 
healthy  locality,  and  possessing  other  advantages.  Many  persons 
would  desire  these  plots,  and  there  might  be  100  willing  to  give 
£icoo  for  each,  but  only  $0  of  these  would  pve  £2000^  20  would 
give  ;f  3000,  and  so  on,  until  at  a  certain  pnce  10  would  be  the 
only  ones  remaining,  and  these  would  have  the  lots.  The 
demand  here  has  raised  the  price.  But  if  it  had  been  possible 
to  throw  10  more  plots  in  the  market  the  20  desirous  purchasers 
at  £3000  would  have  all  been  accommodated,  and  the  greater 
supply  would  have  diminished  the  price. 

14.  Prepare  the  outline  of  a  lesson  to  an  advanced  class  on 
one  of  the  following: — 

(a)  The  relations  of  capital  and  labour ; 

(d)  The  considerations  which  govern  the  rate  of  wages ; 

{c)  Councils  of  conciliation  and  arbitration  between  the  em- 
ployer and  the  workman. 


W 


Pleasantness,  or  un- 
pleasantness (as 
miners). 


Ease  *  or  difficulty, 
cheapness  or  ex- 
pense of  learning 
(doctors,  mechan- 
ics). 

Constancy  or  incon- 
stancy (builders). 


Amount     of 
(cashiers). 


trust 


'  Chance  of  success ' 
(lawyers,  doc- 
tors). 


Take  up  daily  paper.  Read  advertise- 
ment for  errand-boy  or  office-boy,  and  ask 
how  manv  would  go?  Some  besiute. 
Why  ?    *  Please,  sir,  what's  the  wages? ' 

'  Suppose  all  you  boys  went,  and  offered 
yourselves,'  etc. ;  thus  trace  out  that  many 
offering,  would  lead  to  him  giving  low 
wages ;  and  only  few  applicants,  to  higher 
wages.  Write  on  board,  *  If  supply  is 
greater  than  the  demand  prices  (or  wages) 
fall.' 

Now  begin  to  add  conditions : — 

(i)  Must  be  there  from  6  a.m.  to  10  p.m. 
How  many  would  go  now  ?  P'ewer  hands 
than  before.  Why  ?  Not  pUasant  to  work 
so  long ;  write  down  on  board,  '  Pleasant- 
ness or  unpleasantness,'  and  from  the  state- 
ment above  let  them  see  that  if  the  task  is 
disagreeable  wages  would  be  higher,  and 
vice<fef^sd. 

(2)  Must  know  book-keeping,  speak 
French,  etc.  Few  again.  y!hy  ?  Because 
these  things  are  hard  to  learn,  and  cost 
money.  As  before,  show  how  the  number 
affects  wages,  and  ask  if  interpreters  get 
good  or  bad  wages. 

(3)  Only  employed  three  days  a  week. 
As  before  some  would  not  go.  Ask  why? 
They  want  constant  employment.  Men- 
tion again,  *  If  few  are  willing  then  wages 
higher.' 

(4)  Must  have  good  testimonials  for 
honesty,  and  be  greatly  trusted.  Trace 
out  how  it  affects  wages.  Do  hank 
cashiers  have  small  or  large  salaries  ? 

(5)  In  a  year  be  paid  30s.  a  week.  AU 
are  ready  to  go.  Only  be  paid  if  no  mis- 
takes are  made.  Not  many.  Hence, 
*  chance  of  success '  affects  number  apply- 
in(r  and  affects  wages.  Recapitulate  2JI  these 
points,  which  should  previously  have  been 
written  on  B.B.  And  let  the  boys  supply 
instances  in  trade  of  high  or  low  wages  as 
a  consequence  of  each  cause,  and  write 
these  opposite  the  cause. 


School  Management. 

School  Registers. 

I.  When,  and  by  whom,  should  the  daily  attendance  and 
absence  of  scholars  be  marked  and  verified  ?  How  would  you 
endeavour  to  secure  correct  marking,  and  what  should  be  done 
in  case  of  error,  or  the  withdrawsd  of  a  child  during  school 
hours  ? 

Give  an  extract  from  an  attendance  register  for  one  week : 
explain  the  marks  used,  and  show  how  the  particulars  required 
in  the  book  of  summaries  should  be  obtained. 

Specify,  in  detail,  the  rules  with  r^ard  to — 

(a)  Calculation  of  average  attendance. 

{b)  Removal  from  the  registers,  and  re-admission. 

{c)  Qualification  of  a  scholar  for  entry  on  the  examiaatioo 
schedule. 

The  daily  attendance  should  be  marked  by  the  responsible 
teacher  of  a  class  {ue.  head- master,  assistant,  or  pupil  teacher 
above  second  year).  To  secure  correct  marking  call  the  names, 
and  let  every  one  present  answer,  '  Here,  Sir  ! '  then  count  np 
the  column  the  number  marked  present,  count  the  class,  and  the 
two  totals  should  coincide. 

In  case  of  error  correct  by  a  foot-note.  If  a  child  is  with- 
drawn during  school  hours  a  mark  should  be  drawn  across  the 
attendance  mark,  and  the  total  at  the  bottom  corrected  by  a 
footnote.    (See  extract.) 

To  calculate  the  average  attendance  divide  the  total  numba  of 
attendances  made  by  the  number  of  times  the  school  has  been 
open. 

A  child  may  be  removed  from  the  register  and  marked  left  H 
absent  6  weeks,  or  before  this,  if  definite  information  as  to  with- 
drawal^has  been  received. 

On  re-admitting  such  child  a  new  admission  number  must  be 
assigned  to  it. 
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Name. 


Alton,  Fred.  , 
Brown,  Thorn 
Banks,  Wm. 
Cook,  George. 
Jones,  Walt. 
King,  John... 
Morris,  Will. 
Smith,  Alf. ... 


M 
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I 
I 

a 

.1 
I 

a 


Tu 
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a 
F 

/ 
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a 

I 
I 

a 


Th 
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/ 

/ 

a 

a 

I 

a 


5 


/ 

/ 

a 

I 
I 

a 


\ 

\ 

a 

\ 

a 

\ 


Tot. 


7 
o 

10 

9 

o 

8 
9 
5 


Total  Attendances 
No.  present  at  all 
No.  on  register 


48 
6 

7 


A  scholar  is  qualified  to  be  put  on  the  examination  schedule 
if  its  name  has  b«en  on  the  register  during  the  last  22  weeks  of 
the  school  year,  t.^.,  its  name  must  have  been  on  at  the  beginning 
of  this  period  and  continue  on. 

The  marks  on  the  extract  above — 

f  morning  attendance. 
\   afternoon        „ 
a  absent. 

X  attendance  cancelled. 

The  figures  at  the  bottom  indicate  the  numbers  present  at  each 
opening  of  the  school. 

The  figures  at  the  side,  the  total  made  by  each  child  for  the 

week. 

The  particulars  for  the  book  of  summaries  are  given  under- 
neath. Add  up  column  of  totals  for  the  total  attendance.  Count 
namber  of  those  who  had  any  attendance  marked,  for  '  No.  pre- 
sent at  all.'^  Count  number  of  all  those  not  marked  left,  for 
*  No.  on  register.* 

2.  On  what  principle  would  you  classify  your  scholars,  if 
you  were  called  on  to  organise  an  entirely  new  school  ?  Say 
what  advantages,  if  any,  there  are  in  making  separate  classifica- 
tion for  special  subjects ;  and  what  are  the  reasons  in  favour  of 
the  ordinary  practice  of  keeping  the  same  scholars  together  for 
the  whole  of  their  instruction. 

I  should  classify  them  according  to  their  ability  in  'reading' 
(unless,  of  course,  they  had  at  other  schools  passed  any 
standard) ;  because  reading  tests  a  child's  general  ability ; 
arithmetic  only  shows  a  special  aptitude,  and  writing  a  correct 
eye  and  steady  hand  ;  for  this  reason  it  is  advantageous  to  have 
separate  classification,  as  some  children  do  have  an  inherent 
aptitude  for  figures,  others  for  writing,  etc.,  and  Uiese  should  be 
allowed  to  go  forward,  not  held  back  by  others. 

On  the  other  hand,  the  general  method  places  a  child  con- 
tinually in  competition  with  the  same  children,  and  if  he  wishes 
to  hold  his  own,  or  rise,  he  can  only  do  it  l^  striving  to  improve 
in  the  branch  he  is  backward  in.  Also  the  teacher  has  the  same 
children  continually  under  him,  and  consequently  knows  them 
better,  and  brings  tnem  forward  in  all  branches  of  their  educa- 
tion. Another  reason  is  that  the  working  of  the  school  is  greatly 
simplified. 

What  is  meant  by  '  habit,'  and  by  what  means  is  habit  formed 
and  strengthened  ?  Are  there  any  youthful  habits,  either  of 
thought  or  of  action,  which  lie  specially  within  the  control  of  the 
school  teacher  ? 

Habit  is  a  tendency  of  the  body  or  mind  to  act  in  a  particular 
way  when  subject  to  certain  conditions,  without  seeming  to  be  in- 
fluenced directly  by  the  will.  Thus  a  well-bred  person  on  entering 
a  house  will  remove  his  hat,  though  engaged  in  conversation ; 
the  hand  will  rise  to  the  head  because  the  habit  is  formed. 
Habit  is  formed  and  strengthened  by  continued  and  uninter- 
rupted repetition  of  the  acts,  at  first  with  only  small  intervals  in 
between,  a^d  with  no  exceptions,  afterwards  at  longer  intervals. 
Such  habits  as  cleanliness,  politeness,  attention,  concentration 
of  mind  and  abstraction  from  hindrances,  prompt  obedience, 
doing  everything  as  well  as  possible— all  these  are  habits  which 
may  be  instilled  by  the  teacher. 


14.  Mention  any  books  relating  to  the  History  or  the 
Philosophy  of  Education  which  should  be  read  by  any  one  who  is 
anxious  to  become  thoroughly  qualified  for  the  profession  of  a 
teacher,  or  which  you  hope  to  read  at  leisure  after  your  college 
course  is  complete,  and  give  your  reasons  for  the  selection. 

Spencer  '  On  Education  ; '  Bain^  'Education  as  a  Science ; ' 
/.  S,  MUl,  *  Psychology.* 

All  these  books  give  an  insight  into  the  development  of  the 
intellect,  and  how  this  natural  method  should  be  applied  by  a 
teacher  to  his  work. 

Locke  'On  the  Understanding;'  'Thoughts  on  Education;' 
Roger  Ascham^  '  The  Schoolmaster.' 

Lives  of  some  educationalists,  as  Pestalozzi,  Dr.  Arnold,  etc. 
These  will  enlighten  on  the  thoughts  of  men  at  other  periods 
beside  our  own,  and  comparison  will  be  instructive. 

Show  by  means  of  brief  notes  of  a  lesson  on  one  of  the  follow- 
ing subjects,  how  you  could  help  a  scholar  to  think  out  and  find 
a  rule  or  piinciple  for  himself : — 

(i)  Multiplication  of  Fractions. 

(2)  Laws  of  Gravitation. 

(3)  Choice  of  Food. 

(4)  Difference  in  the  rate  of  wages. 

(5)  Formation  of  abstract  nouns  firom  adjectives. 

ApparcUus, — Several  little  squares  of  wood,  and  some  larger 
rectangles  that  are  multiples  (as  12,  6,  10,  etc.)  of  these. 

Build  up  a  rectangle  of  6  souares  same  size  as  one  piece.  Show 
it  to  be  of^  the  same  size,  ana  then  divide  the  6  into  two  groups 
of  three.  Ask  what  fraction  ?  |.  Now  ask  for  a  third  of  one  of 
these  groups,  namely,  one  square,  and  elicit  that  this  is  one  \  of 
the  la^e  one.  Write  on  board  \ol\^\.  Repeat  the  operation 
in  various  ways,  as  ^  of  (,  ^  of  i,  i^  of  \^  etc.  Write  down  one 
underneath  another,  and  then  let  the  boys  notice  the  result,  and 
tell  you  the  connection  of  parts ;  they  will  soon  see  that  )  of 
\  =1^,  that  the  3  is  x  b^-  2. 

Now  do  some  more  in  the  same  manner,  with  such  as  }  of  | 
(with  12  squares) =A=i ;  f  of  },  {  of  |,  etc. 

Now  the  boys  will  notice  that  the  numerators  are  multiplied  as 
well,  and  after  numerous  instances  they  will  give  the  rule  to 
'  Multiply  together  all  the  numerators  and  all  the  denominators.' 

Say  by  which  of  the  exercises  of  Frobel  or  by  what  other  dis- 
cipline in  higher  classes  can  the  inventive  faculty  of  children  be 
strengtheneo. 

By  exercises,  such  as  the  construction  of  solids  with  peas  and 
wooden  rods,  forming  eg^s,  nests,  etc..  of  pipe  clay,  children  in 
low  classes  would  be  disaplined.  In  higher  classes  a  course  of 
inventive  geometry  is  recommended  by  Spencer ;  constructing 
plane  geometrical  figures  with  vrire  or  cutting  them  out  in  paper ; 
constructing  solids  of  cardboard  or  tin  by  marking  out  the  deve- 
lopment, scoring  the  card,  and  doubling  to  shape  ;  very  little  ap- 
paratus is  need^,  and  every  teacher  of  geometry  should  let  the 
models  be  constructed  by  lus  class,  at  any  rate  with  cartridge 
paper. 

In  the  lower  classes  as  well  there  are  the  exercises  with 
coloured  paper,  forming  patterns  by  weaving  strips  together,  and 
various  shapes  by  douming  can  be  made. 

If  your  advice  were  asked  by  the  managers,  respecting  the  for- 
mation of  a  lending  library  in  your  school,  what  classes  of  books 
would  you  suggest?  Name  in  each  case  two  or  three  examples 
of  booKS  well  suited  for  the  purpose.  By  what  other  means  is 
it  in  the  power  of  a  teacher  to  encourage  in  the  scholars  a  love 
of  reading? 

Books  of  Travel^  etc.,  as  'Robinson  Crusoe,*  •  Cook*s  Voy- 
ages,' 'Swiss  Family  Robinson.' 

Natural  history — Rev,  /.  WoocTs  'Stories  about  Animals,' 
*  Anecdotes  of  Dogs,'  eic. 

Books  for  the  Ima^nation — Andersen's  and  GritnnCs  '  Fairy 
Tales,'  jEsofis  and  Mrs,  Prosser's  *  Fables.' 

Fiction— Jules  Verne's  works,  Scotfs  *  Ivanhoe,*  etc. 

Tales  of  Home  Life—zs  '  Wide,  Wide  World,'  •  The  Gates 
Ajar,' '  Uncle  Tom's  Cabin,'  etc. 

Observation — '  Sandford  and  Merton,' '  The  Wonders  of  the 
Sea-shore.' 

Poetry — Scotfs,  Macaula^s^  Longfellau/s^  *  Tennyson  for  Chil- 
dren.'   Some  of  Shakespeare's, 

Biographies — Smiles*  '  Life  of  Stephenson,'  etc. 

I  should  encourage  a  love  of  reading  by  continually  in  lessons 
referring  to  books,  mention  books  of  travel  in  geography  lessons, 
bioeraphies  in  history  lessons,  and  devote  a  short  time  each  week 
on  Friday  afternoons  to  reading  from  some  well-known  book, 
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allowing  the  children  to  bring  a  copy  from  home,  and  by  giving 
occasional  lessons  on  some  authors*  lives  and  works,  reading 
selections. 

It  has  been  officially  explained  that  one  of  the  chief  objects  of 
exercises  in  English  snould  be  to  add  to  the  scholars*  store  of 
words.  Say  why  it  is  desirable  to  do  this,  and  by  what 
sort  of  exercises  the  object  can  be  most  effectively  attained. 

It  is  desirable  for  a  child  to  have  a  good  store  of  words,  for  then 
it  can  express  itself  clearly,  it  can  understand  what  others  say, 
and  can  appreciate  books.  Also  it  is  impossible  to  have  a  good 
store  of  words  without  a  knowledge  of  the  things  referred  to, 
and  this  must  always  be  borne  in  mind  in  exercises  of  this  kind. 
It  is  no  use  to  tell  a  child  to  .cram  into  its  head  a  page  of  a  dic- 
tionary, but  select  anecdotes,  and  later  on  good  descriptive 
poetry,  rod  it  with  them,  point  out  the  things  referred  to,  and 
descnbe  in  their  language  the  same  scenes  ;  let  them  afterwards 
write  on  their  slates  from  memory  the  substance  of  the  passage 
n  their  own  words,  and  thev  will  soon  be  able  to  combme  the 
expressions  of  the  book  with  their  own  language.  In  regard  to 
poetry,  after  this  kind  of  exercise  thej  should  commit  the  lines 
to  memory,  but  it  is  no  use  so  domg  unless  they  previously 
thoroughly  understand  it  and  have  a  real  knowledge  of  it. 

PENMANSHIP. 

Parenthetically. 
The  castled  crags  of  Drachen/els, 

It  would  be  absurd  to  suppose  that  any  of  the  constituent 
elements  of  military  genius,  which  nature  furnishes  to  energetic 
characters,  were  wanting  to  the  leaders  of  a  barbarian  or  feudal 
army  ;^  untroubled  perspicacity  in  confusion,  firm  decision,  rapid 
execution,  providence  against  attack,  fertility  of  resource  and 
stratagem,  these  are  as  much  required  from  the  chief  of  a  guerilla 
horde  as  from  the  accomplished  commander.  But  rarely  are 
they  so  consummated  by  habitual  skill  as  to  challenge  the  name 
of  generalship. 


List  of  Books  Used 

Todhnnter's  Algebra, 

Pott's  Buclid. 

Wrigley's  Mathematical  ProHems, 

ShJinpeaaes/u/ius  Casar,    Edited  by  Aldis  Wright. 

Bacon's  JSss^tys.    Edited  by  Dr.  Abbott. 

Mrs.  Fawcett's  Political  Economy. 

Macaula/s  Essays  on  Lofd  Chatham  and  Warrtn  Hastings. 

Curtis'  History  ofEngia$id. 

Ludlow's  History  of  the  American  JVar^ 

Locke's  Thoujj^hts  on  Education. 

Hachette's  edition  of  Latare  Hoche  and  Iphigenie. 

Dr.  Smith's  Frtnch  Principia.    Pt.  I. 

Banme's  French  Grammar, 

Spencer*s  Education. 

Rev.  Stopford  Brooke's  Shetch  of  English  Literature. 

Hullah's  Grammar  of  Musical  Harmony. 

Science  and  Art  of  Teaching.     (National  Depository.) 

Shakespearian  Grammar.      Dr.  Abbott. 


[The  Editor  respectfully  solicits  contributions — all  of  which  vdll 
he  regarded  eu  strictly  privatb — to  this  column.  For  obvious 
reasons^  it  cannot  be  stated  in  which  district  the  questions  have 
been  /«/•] 

Arithmetic. 


STANDARD   I. 


407 

58 
987 

12 

1833  Ans. 


708 

367 

341  Ans. 


STANDARD  II. 

(i)  Multiply  ninety-five  thousand  and  seventy-su 
by  nine.  Ans.  855,684. 

^2^  Multiply  67,249  by  87.  Ans.  5,850,663. 

(3)  Divide  64,207  by  11.  Ans.  5,837. 

(4)  A  lady  had  350  yards  of  calica  She  kept  120 
yards,  and  divided  the  remainder  among  ten  women. 
How  many  yards  did  each  receive  ?  Ans.  23. 

STANDARD  III. 

(i)  Divide  one  hundred  and  nine  thousand,  six 
hundred  and  eighty  by  ninety-eight. 

Ans.  1119-I-18. 

(2)  From  sixty  thousand  and  four  pounds,  nine 
shUlings  and  twopence  farthing  take  eight  hundred 
and  seven  pounds,  thirteen  shillings  and  eleven  pence 

halfpenny.  Ans.  ;659>i9^  ^S^*  ^1^' 

(3)  Add  together  j;^6  2s.  9|d.;  ;fc504,29o  16s.  8|d.; 
;^9,76o  i8s.  ii|d.;   £9^^^!^  9s.  4|d.;   ;^6o2,i9o. 

Ans.  ;^i,209,S26  7s.  9|d. 

(4)  I  borrowed  jQio^  and  shall  pay  back  jQi  9s.  4d. 
on  Monday,  9s.  6d.  on  Tuesday,  £2  7s.  6d.  on 
Wednesday,  and  £^  is.  7d.  on  Thursday.  How 
much  must  I  pay  on  Friday  so  that  I  may  then  not 
owe  anything?  Ans.  £1  12s.  id. 

STANDARD  IV. 

(0  ;^6,o73  14s.  6Jd.x87. 

Ans.  ;^S28,4i4  3s.  3|d 

(2)  Divide  two  hundred  and  six  thousand,  nine 
hundred  and  eight  pounds,  three  shillings,  and  a 
farthing  by  twenty-nine. 

Ans.  £^^1ZA  iSs-  34d-+8- 

(3)  Reduce  605,978  inches  to  miles,  etc. 

Ans.  9  mis.  4  fur.  20  po.  2  yds.  2  ft.  2  in. 

(4)  Divide  £2  17s.  5d.  among  17  persons,  so  that 
one  may  have  5  shillings  more  than  each  of  the  others. 
Ans.  One  has  8s.  id. ;  the  others  have  each  3s.  id. 

STANDARD  V. 

(i)  309  things  at;^47  is.  8|d.  each. 

Ans.  ;6'i4iS44  is.  5jd. 

(2)  Find  the  cost  of  36  ac.  2  rds.  19  po.  of  land 
at  £6  3s.  4d.  per  acre.  Ans.  ;^225  16s.  3|4 

(3)  Make  out  a  bill  for  17  lbs.  of  sugar  at  5  |d  a 
lb. ;  15  lbs.  of  tea  at  2s.  9id.  a  lb. ;  3  doz.  oranges  at 
|d.  each  ;  9  balls  of  string  at  is.  6d.  per  dozen  balls. 

Ans.  8s,  i|d. +;f2  is.  ioJd.  +  2s.  3d.  +  xs.  ijd. 

Total  £2  13s.  4|d. 

(4)  A  garrison  of  2,100  men  has  provisions  for  9 
months,  but  receives  an  addition  of  600  men.  How 
long  will  the  provisions  last?  Ans.  7  mos. 

STANDARD  VI. 

(1)  Simplify*  of  ei+i^ofsV-KiiV- 

Ans.  5^. 

(2)  Divide  the  product  of  '0136  and  16*2  by  306a 

Ans.  '000,072. 

(3)  ^^  £^^  ^i^  P*y  ^  "^^^  ^or  s  days'  work,  how 
much  will  pay  32  men  for  24  days'  work  ? 

Ans.  ^^230  8s. 

(4)  Find  the  interest  on;^3,256  15s.  for  5  years,  at 
2^  per  cent  per  annum.         Ans.  ^64^7  is.  xojjd. 
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STANDARD  VIL 

(i)  A  man  buys  goods  for  ^^23  5s.  sd,  and  sells 
them  for^^aa  2s.  i|d. ;  how  much  does  he  lose  per 
f ent  ?  Ans.  5  per  cent 

(3)  Find  the  present  worth  of  ^1^678  8s.  due  16 
months  hence  at  4^  per  cent.  Ans.  ;f  640. 

(3)  What  is  the  annual  income  derived  from  invest- 
ing ^^6050  in  the  3  per  cents,  at  90I? 

Ans.  ;£^200. 

(4)  If  y  of  the  cargo  of  a  ship  be  worth  ^^16,200, 
what  is  the  value  of  f  of  ^  of  the  remainder  ? 

Ans.  ;^378a 

Dictation. 

STANDARD  I. 

Words  for  dictation : — Blue,  chair,  flower,  house, 
night,  plant,  summer,  table,  truth,  world. 

STANDARD  11. 

(n)  A  crow,  ready  to  die  with  thirst,  beheld  a  pitcher 
at  some  distance,  and  flew  to  it  with  joy.  When  he 
came  to  it,  he  did  indeed  find  water  in  it,  but  so  near 
the  bottom,  that  with  all  his  stooping  and  straining  he 
was  not  able  to  reach  it. 

(p)  The  next  day  the  giant  came  and  looked  at 
Dick,  and  finding  that  he  had  eaten  none  of  the 
bread,  he  took  him  by  the  head,  and  crammed  some 
ef  the  bread  down  his  throat  Poor  Dick,  who  was 
nearly  choked  to  death,  was  in  too  great  a  fright  to 
think  of  eatmg  or  drinking. 

STANDARD  III. 

(a)  So  the  little  girl  wandered  about  barefooted, 
with  a  quantity  of  matches  in  an  old  apron,  whilst  she 
held  a  bundle  of  them  in  her  hand.  Hungry,  and 
pinched  with  cold,  she  crept  along,  the  large  £ikes  of 
snow  covering  her  yellow  hair  which  curled  round  her 
face.  It  was  dreadfully  cold,  and  was  beginning  to 
grow  dark. 

{b)  Everybody  knows  that  the  sparrow  is  a  small, 
stout,  active,  and  sometimes  very  noisy  bird ;  not  clad 
in  any  gay  plumage,  like  some  of  its  neighbours,  but 
very  happy  and  contented  in  its  humble  station,  and 
generally  in  good  spirits.  As  a  rule  it  is  rather 
sociable,  and  likes  the  company  of  its  fellows. 

STANDARD  IV. 

(d)  Thus  had  George  Stephenson,  the  poor  fire- 
man's child,  become  a  great  and  celebrated  man.  He 
had  fought  a  hard  battle,  and,  but  for  his  wonderful 
perseverance,  would  many  a  time  in  his  youth  have 
been  discouraged  and  cast  down.  Now  he  was 
greatly  sought  after,  both  at  home  and  abroad,  and 
was  honoured  by  kings  and  princes.  Yet  he  was  still 
the  same  humble-minded  man,  and  never  forgot  his 
poorer  friends  in  the  time  of  his  triumph. 

{b)  We  thought  as  we  hollowed  his  narrow  bed, 
And  smoothed  down  his  lonely  pillow. 
How  the  foe  and  the  stranger  would  tread  o*er 
his  head, 
And  we  far  away  on  the  billow ! 
But  half  of  our  heavy  task  was  done 

When  the  clock  struck  the  hour  for  retiring ; 
And  we  heard  the  dbtant  and  random  gun 
That  the  foe  wsis  sullenly  firing;. 


Parsing. 

STANDARD  IV.  • 

{a)  Near  the  end  of  the  lane  we  met  several  chil- 
dren on  their  way  to  school. 

{V)  My  young  firiend  went  to  Blackpool  yesterday 
at  nine  o  clock. 

STANDARD  V. 

(a)  They  will  return  when  the  weather  is  milder. 
ip)  The  teacher  placed  the  flowers,  which  the  chil- 
dren brought  with  them,  on  the  table  by  her  side. 

Writing. 

STANDARD    V. 

Dictation, — It  was  on  Friday  morning,  the  lath  of 
October,  1492,  that  Columbus  first  beheld  the  New 
World.  As  the  day  dawned,  he  saw  before  him  a 
level  island,  several  leagues  in  extent,  and  covered 
with  trees  like  a  continual  orchard.  Though  appa- 
rently uncultivated,  it  was  populous,  for  the  inhabitants 
were  seen  issuing  from  all  parts  of  the  woods,  and 
running  to  the  shore.  On  landing,  he  threw  himself 
on  his  knees,  kissed  the  earth,  and  with  tears  of  joy 
returned  thanks  to  God 

Composition. 

STANDARD  VI. 

(a)  Make  up  a  short  story  about  a  clever  dog,  by 
enlacing  the  following  outlines  :— 

(i)  A  gentleman  stops  his  gig  in  front  of  a  shop. 
(3)  Leaves  his  dog  on  the  seat 

(3)  Horse  takes  fright,  and  runs  awa^. 

(4)  Dog  jumps  down,  seizes  reins  m  his  teeth, 

and  stops  horse. 

(5)  Thanks  of  his  master. 

iff)  Write  a  short  theme  about  the  duty  of  kindness 
to  animals. 

Parsing  and  Analysis. 

(a)  I  saw  from  the  beach,  when  the  morning  was 
shining, 
A  bark  o'er  the  waters  move  gloriously  on. 
ip)  Where  once  we  dwelt  our  name  b  heard  no 
more. 

^ 
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MALIS. 

I.  Reduce  to  a  simple  fraction  »  "^  ^  "  *^?t. 

a*    3*    4j 


i 
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6+4-3 


V 


12 


126  +  90-70'^" 


=  t^UA-.  Ans. 


2.  Give  a  rule  for  finding  the  dedmal  point  in  dividing  one 
decimal  by  another.  Divide  '378  by  262*5,  and  37*8  by 
'00026^5. 

Rule :  Subtract  the  number  of  decimal  places  in  the  divisor 
from  the  number  in  the  dividend,  and  mark  oflf  the  difference  in 
the  quotient.  If  the  number  in  the  divisor  exceeds  the  number 
in  the  dividend  add  0*8  till  they  are  equal,  and  then  subtract. 

«62*5)  •378ooo(  ■00144.  Ans. 
262.S 

1 1 530  '0002625)37 '8000000(144000.  Ans. 

10500  2625  — ^— 


10500 
10500 


1 1550 
10500 

10500 
10500 


000 


3.  What  decimal  of  a  guinea  is  equal  *  j6  of  13s.  8jd.  ? 

•^<S  of  13s.  8^. 
I  guinea 

504. 

='23t«  Ans. 

4.  A  boy  loses  ^  of  his  money  and  thep  gains  6d. ;  he  then 
loses  \  of  what  be  has  and  gains  4d. ;  he  afterwards  loses  |  of 
what  he  has,  and  he  finds  he  has  2s.  id.  left.  How  much  had 
he  at  first  ? 

2S.  id.  ={  of  money  before  last  loss. 

...  i=?i2i8=40d. 


40d.  =4d. + }  of  money  before  second  loss. 
54d. 


»-.36x3_ 


.  .    T  — 


54d.  =6d.+}  of  money  before  first  loss. 

...  I=48x4^64d. 

3 
.*,  5s.  4d.  a  Money  at  first.  Ans. 


FEMALES. 


I.  Find  the  cost  of  796  articles  at  £iz  I4>«  3id.  each. 
IOS.S  iofa;^ 


48.=  iofa;f 

3d.=Aof4S- 
id.«  tof3d. 


;f  8.      d. 

796  o    o = Value  of  796  arts,  at  £\  each. 

13 

10348  o    OS  „       „  at  ;f  13  each 

398  O     0=  ,108.     „ 

159  4    0=  „       „  „    48.     „ 

9  19     OSS  „        „  „    3d.     „ 

I  13    2=  „       „  „   4d.    „ 


;gio.9i6  i6"~i2a8;fi3  14s.  3id.  Ans. 


2.  How  much  must  be  given  for  84  cwt  3  qrs.  14  lbs.  at 
£\2  IIS.  8d.  per  cwt.? 

;f    s,     d. 

12  II    8  =Valueof  I  cwt. 
84 

1057     O     O   sr  „      84  cwt. 

6    5  10  B        „      2  qrs, 
3211=        „       I  qr. 

I  II     5^=        If     14  lbs. 

;gio68    o    2^8=84  cwt.  3  qrs..  14 lbs.  Ans. 


2  qrs.  =5^  of  I  cwt. 


I  or.    =j^of  2  qrs. 
14  lbs.  =1  of  I  qr. 


3.  What  is  the  least  number  of  soldiers  that  can  be  divided 
into  companies  of  16,  30,  481  56,  and  73  ? 


6 

4 


/#f  30,  4^.  56,  72 

5,  y,  56,  12 


5  14     3 

6x4x5x14^ 3=5040.  Ans. 


4.  How  much  change  shall  I  have  out  of  a  £iQ  note  after  pay- 
ing the  following  bill  ? 

15I  yards  flannel  at  2s.  3d.  per  yd. 
29   yds.  calico  at  8^.  per  yd. 
25   yds.  Irish  linen  at  2s.  4d.  per  yd. 
17    yds.  towelling  at  is.  2d.  per  yd. 
124  yds.  brown  holland  at  11^.  per  yd. 
3I  doz.  handkerchiefs  at  9s.  lod.  a  doz. 

£   s.   d. 
15I  yds.  flannel  at  2s.  3d.  ...  per  yd.  =  i  14  10^ 

29   yds.  calico  at  8}d „      =1    o    6( 

25   yds.  Irish  linen  at  2s. 4d.      ...     „      =2  18    4 
17    yds.  towelling  at  IS.  2d.        ...     „      =0  19  10 
I2^yds.  brown  holland  at  11^.  ...     „      =0  11  ii| 
3I  doz.  handkerchief  at  9s.  lod.  per  doz.  =  1  14    5 

;f8  19    \i\ 


;flo-;£'8  19s.  iljd.gjfi  OS.  ojd.    Ans. 
Grammar. 

MALES  AND  FEMALES. 

1.  ParM  the  sentence — 

He  needs  strong  arms  who  swims  against  the  tide. 

/fir^pers.  pro.,  masc.  gen.,  sing,  no.,  3rd  per.,  nom.  to 

netds, 
needs — reg.  trans,  verb,  act.  voice,  ind.  mood,  pres.  tense, 

3rd  per.,  sing,  no.,  agreeing  with  its  nom.  he, 
strong^^idy  of  quality,  qualifying  armr. 
arms — com.  noun,  neut.  gen.,  pTur.  no.,  obj.  case,  gov.  by 

needs. 
who—nU  pro.,  masc.  gen.,  sing,  no.,  3rd  per.,  agreeing 

with  antecedent  Xe  and  nom.  to  swims, 
swims — irreg.  intrans.  verb,  act.  voice, ind. mood,  pres.  tense, 

3rd  per.,  sing,  no.,  agreeing  with  its  nom.  wh9. 
against — preposition,  showing  rein.  bet.  tide  and  swims, 
tie — dist.  adj.,  limiting  tide, 
tide — com.  noun,  neut.  gen.,  sing,  no.,  obj.  case,  gov.  by 

against, 

2.  Say  how  many  sentences  there  are  in  this  verse,  and  what 
is  the  subject  and  predicate  of  each— 

Sweet  bird  !  thy  bower  is  ever  green. 

Thy  sky  is  ever  clear ; 
Thou  hast  no  sorrow  in  thy  song. 

No  winter  in  thy  year. 
Four. 


Subject. 
(i)  Thy  bower 

(2)  Thy  sky 

(3)  Thou 

(4)  [Thou] 


Predicette, 
is  green 
is  clear 
hast 
[hast] 


3.  Explain  what  is  meant  by  a  participle,  and  give  examples. 
A  participle  b  that  part  of  a  verb  which  partakes  of  the  nature 

of  a  verb  and  an  adjective.    Examples . — 

Verb.  Adjective. 

The  sun  is  shining  The  shining  sun 

The  general  was  defeated  The  defeated  general 

4.  Show  the  meaning  of  the  final  syllable  in  each  of  the 
following  words,  and  give  other  examples  of  words  of  the  same 
formation : — 

Oxen.    Golden.    Darken.    Bounden.     Duckling.     Streamlet. 
Readable.    Singer.    Peaceful.    Faitluess. 


I 


Word. 

SylUble 

Meaning. 

Other  Words. 

Oxen 

en 

Plural  ending 

Bzethreo,    chUdrea:    O.E.|  ecn 
(e)*es)  been  (bees) 

Golden 

en 

made  of 

Darken 

en 

to  make  (sign  of 
Infinitive) 

gladden,  hearicen 

Boondea 

eo 

to  make  (partid- 

pial  fonn) 
little  (a  dtmmu- 

Duckling 

ling 

gosling,  darling,  fonndling 

. 

tive) 

Streamlet 

let 

litUe 

rivolet,  leaflet,  brooklet 

Readable 

ble 

chat  which  maybe 

eauble.  drinkable,  bcaimble 

S"**^  . 

er 

thepemo  5irtK>  acts 

player,  reader,  painter 

Peacefnl 

fbl 

full  of 

sorrowful,  mournful,  awful 

Faithleae 

leu 

without 

houseless,  boaieless,  breathlesi 
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Qeograpby. 
(Anstoer  either  Q,  icr  Q,  2;  not  bath,') 

1.  Draw  a  map  of  the  West  Coast  of  Scotland  from  Ard- 
namurchan  Point  to  the  Firth  of  Clyde,  with  the  names  of  the 
islands  and  inlets. 

2.  Give  an  account  of  the  mountain  system  of  Ireland. 

The  mountains  of  Ireland  consist  of  isolated  ranges  near  the 
coast*  forming  a  broken  circle  round  the  bland,  and  enclosing  the 
great  central  plain. 

None  of  the  mountains  rise  to  a  ereat  height,  Carran  Tual 
(3,404  ft.)  in  Macgillicuddy*s  Reeks,  Kerry,  bemg  the  highest. 

The  diief  ranges  are  the  Mourne  Mountains  in  Down,  the 
Mountains  of  Antrim,  Don^al,  and  Mayo ;  the  Connemara 
Mountains,  stretching  from  Clew  Bay  to  Galway  Bay ;  Clare 
Mountains ;  Mount  Brandon,  near  Tralee  Bav ;  Macgilli- 
cuddy*s  Reeks  in  Kerry ;  Galtee  Mountains,  ana  Knockmele- 
down  Mountains  in  Tipperary  and  Waterford,  and  the  Wicklow 
Mountains.  There  is  one  range  in  the  interior,  the  Slieve  Bloom 
Mountains,  whidi  separates  the  basin  of  the  Leyem  from  that  of 
the  BsuTow  and  Suir.  The  hills  are  cultivated  often  to  the 
summit. 

3.  Describe  the  rivers  of  Australia. 

Australia  has  fewer  rivers  than  either  of  the  other  continents, 
and  of  those  which  are  known,  only  the  Murray  is  navigable  to 
any  great  extent.  Parallel  with  the  eastern  coast  runs  a  range 
of  mountains  known  by  different  names.  This  range  is  the 
source  of  the  Murray,  which  flows  in  a  south-westerly  direction, 
with  many  windings,  for  nearly  2,000  miles,  entering  the  sea  at 
Encounter  Bay,  in  South  Australia.  Its  tributaries  are  the 
LAchlan.  Darling,  and  Murrumbidgee. 

The  interior  of  Australia,  so  far  as  is  known,  is  entirely  desti- 
tute of  streams,  and  the  only  other  rivers  are  the  Hunter,  in  New 
South  Wales ;  the  Brisbane,  in  Queensland ;  the  Albert,  flowine 
into  the  Gulf  of  Carpentaria  %  the  Adelaide,  into  Van  Diemen  s 
Gulf ;  and  the  Swan  River  in  Western  Australia. 


Hiitory. 

1.  'The  true  conqueror  of  Britain  was  Julius  Agricola.' 
Explain  this  statement,  and  tell  the  limits  of  his  sway  in  the 
British  Islands. 

Although  a  great  part  of  England  had  been  subdued  between 
43  suid  75  A. D.,  the  people  were  not  actually  conquered,  and  no 
sooner  were  the  Roman  forces  removed  than  the  Britons  resumed 
their  sway.  When  Julius  Agricola  came  as  Governor,  he  not 
only  conquered  the  country,  but  by  his  clemency  he  caused  the 
people  to  like  the  Romans.  He  encouraged  them  to  build 
temples,  courts  of  justice,  and  better  houses  for  themselves,  to 
wear  the  Roman  dress,  and  adopt  the  ways  and  manners  of 
the  Romans.  In  this  way  he  may  be  said  to  have  been  the  real 
conqueror  of  Britain.  He  reconquered  Anglesea,  and  extended 
his  sway  during  the  seven  years  he  was  Governor  throughout  the 
whole  of  the  North  of  England  and  the  South  of  So^tland  to 
the  Forth  and  Clyde,  in  one  campaign  goine  even  to  the 
Grampians.  He  built  two  lines  of  forts,  from  me  Tjme  to  the 
Solway,  and  from  the  Forth  to  the  Clyde.  His  ships  also  cir- 
cumnavigated the  island. 

2.  What  parts  of  this  country  were  settled  by  the  Jutes, 
Angles,  and  Saxons  respectively  ?  Name  some  of  the  kingdoms 
set  up  by  them. 

The  Jutes  were  the  first  Teuton  invaders  of  England.  They 
came  in  450  on  the  invitation  of  Vortigern,  who  gave  them  the 
Isle  of  Thanet.  After  quarrels  and  wars  with  the  Britons  they 
founded  the  Kingdom  of  Kent, 

The  second  settlement  (477)  was  made  by  the  Saxons ^  under 
Ella,  in  Sussex,  and  afterwards  Surrey.  This  was  known  as  the 
Kingdom  of  the  South  Saxons, 

The  West  Saxon  Kingdom  (Wessex)  included  Hampshire 
and  Dorsetshire,  and  was    formed    by  Cerdic  and  his   sons 

(495-5M)- 

Another  body  of  Saxons  occupied  Middlesex  and  Essex  in 
527.    They  were  the  East  Saxons. 

The  Kingdom  of  East  Angtia  was  founded  hv  the^ Angles  in 
the  sixth  century.  It  included  Norfolk,  Sufifoik,  Cambridge, 
and  Huntingdon.    The  Angles  also  founded  Northumbria  in 

617. 

Merda  was  founded  by  the  Angles,  under  Cridda,  in  582. 


3.  Who  was  Earl  Godwin  ?  Which  of  our  kings  was  he  con- 
nected with  ? 

Earl  Godwin  was  an  Englishman  whom  Canute  placed  over 
Wessex,  one  of  the  five  earldoms  into  which  he  divided  the 
country,  and  to  whom  he  gave  Gytha,  a  Danish  lady  belonging 
to  the  family  of  Canute,  in  marriage. 

Godwin  assisted  Harold,  and  afterwards  ffardicanute^  to  the 
throne  of  England.  His  daugjhter  Edith  subsequently  married 
Edward  the  Confessor,  His  son  Harold  was,  on  the  death  of 
Edward,  chosen  as  the  king  of  England.  - 

Composition. 

Write  from  memory  the  substance  of  the  passage  read  to  yon 
by  the  Inspector. 

The  passage  was  as  follows : — 

In  Sierra  Leone,  on  occasion  of  a  violent  tropical  storm,  two 
native  people,  a  man  and  a  woman,  were  engaged  at  the  deor  of 
their  hut,  singing,  beating  drums,  and  offering  up  their  adora- 
tions and  pravers  to  the  lightning.  Suddenly  a  loud  shriek  took 
the  place  of  the  votive  song.  The  hut  of  the  miserable  pair  was 
struck  by  the  fluid  which  they  were  worshipping,  and  thev  were 
buried  in  the  ruins.  Next  day  they  were  found,  bkuucened, 
distorted,  and  putrefying,  by  the  officers  of  an  English  expedition 
who  had  witnessed  the  catastrophe.  But  it  appeared  that  the 
countrjrmen  of  the  victims  regarded  their  death  as  an  especial 
mark  of  the  favour  of  their  g^s,  who  had  translated  them  to 
heaven  by  the  agency  of  the  sacred  fluid,  the  object  of  their 
worship. 

FEMALES. 

Needlework. 
One  hour  will  be  allowed  for  this  exercise  in  the  afternoon. 

Music. 

A  quarter  of  an  hour  allowed  for  this  paper, 

(N.B. — Pupil  Teabhers  may  answer  the  questions  in  either 
the  Staff  Noution  or  the  Tonic  Sol-fa,  but  not  both.  The 
questions  in  the  Tonic  Sol-fa  Notation  will  be  found  at  the  end.) 

I.  Write  above  each  of  the  following  notes  its  value-name 
(semibreve,  &c. ),  and  below  each  its  pitch-name : — 

1.(1)  (2)  (3)  (4)  (5) 

Crocchet.       Quaver.        Semibreve.  Minim.        Semiquaver. 


•^     A  or  La.       F  or  Fa. 


^ 


i^m 


Bor  Si. 


C  or  Do.         F  or  Fa. 


2.  Add  time-signatures  to  the  following : — 
(I)  (2)  (3) 


m 


i 


3.  Write  below  each  of  the  following  intervals  its  name  (major 
fourth,  &C.) : — 

3.  (0 (2)  (3) 

Minor  and.        Major  3rd.        Mi^or  7th. 

TONIC  SOL-FA  NOTATION. 

I.  Write  (i)  a  six-pulse  tone,  using  two-pulse  measure;  and 
(2)  a  six-pulse  tone,  using  three-pulse  measure. 


I. 


1    :- 
1    :- 


2.  Write  the  names  of  the  following  intervals : — (i)  me  iofah ; 
(2)  soh  to  te ;  {Z)fah  to  me\ 

2.  (I)  Minor  second ;  (2)  major  third ;  (3)  major  seventh. 
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3.  Write  the  following  an  octave  nigner,  ana  state  wbat  is 
meant  l^  the  direction  "  Key  G  ":— 
Key  G. 

Id    :0    In    :f    It    :1    |r    :•    |n    :—  \ 


3.  |d»  :8«  Y  •''  !•*  •^'  Y  '•'  h'  •"  \ 

"Key  G"  means  that  doh  is  to  be  fixed  to  the  sound  of  the 
scale  called  G. 


SECOND    YEAR. 
PnpU  TeaehoiB  at  end  of  Second  Teer. 

FIRST  PAPER. 

Thru  hmmamdahalfalUmii. 

Bnclld. 

MALES. 

[All  generally  undentood  abbremtions  for  words  may  be  ntcd.] 

1.  If  two  triangles  have  two  sides  of  the  one  equal  to  two 
sides  of  the  other,  each  to  each,  and  have  likewise  their  bases 
equal ;  the  angle  which  is  contained  by  the  two  sides  of  the  one 
sludl  be  equal  to  the  angle  contained  by  the  two  sides  equal  to 
them  of  the  other. 

EttcUd^BookL,  Prop.  8. 

2.  To  make  a  triangle  of  which  the  sides  shall  be  equal  to 
three  given  straight  lines,  but  any  two  whatever  of  these  must  be 
greater  than  the  third. 

Euclid,  Book  I.,  Prop.  32. 

3.  P  is  a  given  point,  ABC  a  given  triangle ;  show  that  the 
sum  of  PA,  PB,  PC  is  greater  than  half  the  sum  of  the  sides. 

Let  P  be  the  given  point,  and  ABC  the  given  triangle.  Join 
PA,  PB,  and  PC. 


Because  any  two  sides  of  a  triangle  are  together  greater  than 
the  third  side, 

.  *.  PA,  PB  are  greater  than  AB, 

PA,  PC  are  greater  than  AC, 

PB,  PC  are  greater  than  BC, 

.  •.  twice  PA,  PB,  PC  are  greater  than  AB,  AC,  BC, 

and  PA,  PB,  PC  are  together  greater  than  half  AB,  AC,  BC. 

Q.E.D. 

Arithmetic. 


1.  Find  the  least  firaction  which  added  to  the  sum  of  {,  A» 
and  H  will  make  Uie  result  an  integer. 

_jioS  +  io8+5o 

.*.  Least  fractions 5  -  4^=^^.  Ans. 

2.  What  fraction  of  a  ton  added  to  H  of  ^  cwt.  will  make  it 
equal  to  i  cwt.  2  qrs.  II  lbs.  ? 

I  cwt  2  qrs.  II  lbs. - H  of  2  cwt. 

_i79-88 

""    112 

=*tcwt. 
=m  ton.  Ana. 


3.  Express  as  decimal  fractions  ^  and  ^. 

4.  Out  of  a  cask  two>thirds  fixU  eight  gallons  are  drawn,  and 
it  is  then  found  to  be  two  gallons  less  than  half  full.  How  many 
gallons  is  the  cask  able  to liold  ? 


\  of  the  cask  holds 
The  cask  holds  6x6 


is  6jgalIons. 
=3^«lI1ots 


ons.  Ans. 


Qrammar. 


MAL£S  AND  FEMALES. 

I.  Show  how  many  separate  sentences  there  are  in  the  follow- 
ing extract,  and  what  are  the  parts  of  each  : — 

0  dread  and  silent  mount !  I  gazed  upon  thee 
Till  thou,  still  present  to  the  bodily  sense. 

Didst  vanish  from  my  thought :  Entranced  in  prayer 

1  worshipped  the  Invisible  alone. 

—Coleridge, 
analysis. 


SttltCBCC. 

Kind  of 
Sentence. 

Conn. 

Subject. 

Predicate. 

Object. 

Kitcn.          ' 

(«) 

I   SBMd    apoa 

Prindpal 
Sentence. 

I 

gaxed 

r 

(pboe) 

till    thoa,  ttill 
present  to  the 
bodily  tense, 
didst    vanish 
from          my 
thoaghts. 

Adv.  Sent, 
(time)  to  a. 

• 

tiU 

thoa  stall 

present 

to  the 

bodily 

sense 

didst 
vanish 

fipoBi  my 
tboogbt 
(phoe) 

W 

Entnaced      in 
prayer  I  wor* 
shipped     the 
Invisible  alone 

Principal 
Sentence. 

I,  en. 
tranced 

in 
prayer. 

shipped 

the  In- 
visible 
alone 

2.  How  would  vou  explain  and  illustrate  to  a  dass  the  mean- 
ing and  use  of  each  of  the  following  grammatical  terms  :— 

Relative.  Imperative.  Potential.  Passive.  Intransitive. 
Irregular. 

Rtlatioi* — Pronouns  are  called  Relative  when  they  refer 
to,  and  stand  for,  some  noun  or  pronoun  which  lias  been 
used  before,  such  noun  or  pronoun  being  called  the 
Antecedent.  Illustration :  The  boys  were  talking  of 
the  holiday  wMch  had  been  pronused  them.  Here 
which  stands  for  holiday,  and  reference  must  be  made 
to  holiday  in  order  to  determine  what  which  means. 

Imperative^ — A  word  used  to  describe  the  form  of  the  verb 
which  is  used  when  a  command  is  given;  as:  Go 
home.  When  used  thus,  go  expresses  a  command,  and 
the  verb  is  said  to  be  in  the  Imperative  Mood« 

Potential* — A  mood  of  verbs  expressing  power,  permissioD, 
will,  or  necessity,  as  :  I  may  go ;  I  can  rioe ;  I  must 
walk. 

/'oMffnf .—  When  the  form  of  the  verb  signifies  that  the  person 
or  thing  spoken  of  (the  nominative  case)  does  not  act, 
but  is  acted  upon,  the  verb  is  said  to  be  in  die  Fftssive 
Voice,  as.  The  house  was  built. 

Intransitive^ — Some  verbs  are  complete  in  themselves,  and 
do  not  need  an  object  to  be  stated  to  complete  the 
the  sense.  Such  verbs  are  called  Intransitive,  Ex. 
Birds  flym    Lions  roar. 

Irregular, — Many  verbs  form  their  past  tense  and  pest  par- 
ticiple in  one  regular  wa^r,  by  adding  dT  or  a/  to  the 
present  tense.  Those  wmch  do  not  are  called  Irresulat 
verbs,  as,  Sing,  sang,  sung. 

3.  Make  a  list  of  five  words  commencing  with  each  of  the 
following  syllables,  and  explain  the  meaning  of  each  word,  show- 
ing the  mil  force  of  the  prefix  :— 

e.    con.    a.    ob.    re.    inter. 

e  : — educe^  to  lead  or  draw  out ;  evades  to  go  «tMt|r  or  escape 
from  ;  elapse^  to  slip  or  glide  awc^  from  ;  electa  to 
choose  out ;  emit,  to  send  o$ft. 


Dec,  1884.] 


THE  PRACTICAL  TEACHER. 


455 


con  : — contuctt  to  knit  or  fasten  together  ;  confine^  to  keep 

toother  within  bounds ;  conaace,  to  conduct  or  lead 

togetker  or  towards  the  same  end  ;  conjure^  to  unite 

together  by  an  oath  ;  conjoin^  to  join  together. 
a : — averts  to  ivanjrom  or  envay  ;  abed,  in  or  on  the  bed ; 

afar,  a/  a  far  distance ;  eihead,  §n  head,  in  front ;  as/eep, 

on  or  to  sleep, 
ob  -.^obstruct,  to  build  in  the  way  of;  object^  to  throw  in  the 

vfoy  of;  observe,  to  keep  in  view  ;  obtdate,  to  meet  in 

the  way  of;  obtain^  to  lay  hold  of. 
re  :—repayt   to  pay  baeh ;  retain,  to  keep  ba^h ;    rep/y, 

to  say  again  as  an  answer ;  remove,  to  move  bach  or 

away  ;  renew,  to  make  new  again. 
inter  : — intercede,  to  go  between  two  as  a  mediator  ;  m/^- 

fire,  to  strike  between  ;  interiect,  to  throw  t ii  or  between  ; 

interlay,  to  lay  among  or  between  ;  interne,  to  place 

Qeogrftphy. 

1.  Draw  a  map  of  Spain,  marking  the  mountains  and  rivers. 

2.  Describe  the  principal  rivers  of  British  India. 

The  three  largest  rivers  of  India  are  the  Ganges;  Indus,  and 
Brahinapootnu 

The  Ganges  rises  on  the  northern  side  of  the  Himalayas,  in  a 
cave  1 1,000  feet  above  the  sea-level,  flows  through  the  chain 
for  200  miles,  descending  in  that  distance  nearly  10,000  feet. 
On  entering  the  plain  of  India,  at  Hurdwar,  it  flows  in  a  south- 
easterly direction  for  500  miles  more,  and  finally  southward  for 
300  miles,  into  the  Bay  of  Bengal,  entering  by  many  mouths, 
branches  having  been  formed  200  miles  from  the  sea.  It  receives 
as  tributaries,  uxe  Goomtee,  Gogra,  and  Gunduck,  on  the  left 
bank  and  Jumna  (600  miles),  and  Sone  on  the  right  bank. 

The  Indus  is  nearly  iSoo  miles  in  length.  It  rises  in  the 
Himalayas,  flows  west  and  then  south-west  throu|;h  the  moun- 
tains, entering  the  plain  at  Attock.  Then  it  receives  the  Cabul 
on  the  right,  and  Chenab  and  its  tributaries,  Ravee,  Beas,  Sutlej, 
on  the  left.  Its  course  is  more  rapid,  and  its  waters  much  more 
abundant  than  those  of  the  Ganges.  It  enters  the  Arabian  Sea 
to  the  west  of  India. 

The  Brahmapootra  rises  in  the  Himalayas,  flowing  east  and 
then  south,  to  join  the  Ganges,  ere  it  enters  the  Bay  of  Bengal. 
Its  course  is  almost  as  long  as  that  of  the  Ganges. 

The  Taptee  (4^  miles),  and  the  Nerbudda  (800  miles),  are 
two  rivers  of  the  Deccan,  which  flow  westward,  and  the  Maha- 
noddy  (520),  Godavery  (600),  Kistnal  (800),  which  flow  east- 
ward, drain  the  same  great  tableland. 

3.  What  are  the  climate  and  principal  exports  of  the  Dominion 
of  Canada? 

The  climate  of  the  Dominion  of  Canada  is  varied,  because  of 
the  great  extent  of  latitude  covered  by  the  country.  Great  ex- 
tremes of  heat  and  cold  are  felt,  but  the  cold  is  less 
thought  of,  on  account  of  the  absence  of  wind  and  fog.  The 
winter  lasts  from  four  to  eight  months,  according  to  latitude,  and 
is  much  more  severe  in  the  Eastern  than  in  the  Western  part  of 
the  Dominion.  The  great  lakes  serve  to  modify  both  the  cold 
of  winter  and  the  heat  of  summer.     It  is  very  healthy. 

The  chief  exports  of  the  Dominion  are  timber  in  its  various 
forms,  potash  and  pearla»h,  wheat,  flour,  cattle,  beef,  skins,  and 
fish. 

SECOND  PAPER. 
Two  hours  and  a  ha/fa/fawed, 

FEMALES. 

Needlework. 

The  needlework  specimens  will  be  collected  by  the  Inspector 
at  the  expiration  ot  an  hour  after  the  distribution  of  the  ex- 
amination paper. 

Arithmetic. 

MALES. 

I.  A  man  walks  10  miles  in  3  hours,  then  12  miles  in  si  bours, 
and  then  13  miles  in  4  hours.  What  is  his  average  rate  of  walk- 
ing per  hour  ? 

Total  miles  walked SIO+12-I-13S35  miles. 
„    hours     „     =3+3^+48ioihrs. 
No,  miles  walked  per  hours35T  iois3|.    Ans. 


2.  In  what  time  will  £S7^  12s.  6d.  amount  to  ;f  1,013  los.  8|d. 
at  4I  per  cent  per  annum  simple  interest  ? 

;f     s.  d.      £    s.  d.     £    s.  d. 
Total  interests  1013  10  81-875  12  6^137  18  2^. 
Int.  for  I  year=^^7ji2s.6d.x4^^     g^  ^^ 
'  100  ''^  * 

No    ofvMirs-J^I3ZJl!l_?Ml-iA      An. 

No.ofyears-.^^— _^-.3j.    Ans. 

3.  If  by  investing  ;f2,i45  in  5  per  cent,  railway  debentures  I 
get  £S2  los.  in  dividend,  what  must  be  the  price  of  the  deben- 
tures, the  usual  brokerage  being  charged  ? 

If  the  price  per  cent,  were  ;f  100,  the  yield  would  be 

100       ^    '  ^ 
/    s.  £    s.  £  £ 

.'.  82    10    :     107    5    ::    100    :     130 
130-^=1291.    Ans. 

4.  If  a  woman  buys  eggs  at  lod.  a  dozen,  how  many  ought  she 
to  sell  for  9d.  in  order  to  gain  8  per  cent.  ? 

Price  per  dozen  to  gain  8  per  cent,  s 

d.      d. 
100  :  108  ::  10  :  10/7 

No.  to  be  sold  for  9d.  to  gain  8  per  cent.= 

d.        d,    eggs   eggs 
iQj\  :  9  ::  12  :  10.    Ans. 

History. 

MALES. 

1.  What  change  of  language  and  law  followed  the  Noiman 
Conquest  ? 

French  was  the  lan^age  of  the  Normans.  When  England 
was  conquered  by  Wilham,  French  became  the  language  of  the 
court,  of^  the  nobility  (both  French  and  English),  and  of  the 
inferior  clergy.  Any  literature  that  existed  was  written  in 
French.  French  was  spoken  in  the  courts  of  law,  in  the  uni- 
versities, in  parliament,  and  all  the  schools  attached  to  the 
cathedrals  and  churches,  and  many  of  the  country  people  spoke 
French  in  order  that  they  might  be  the  more  thougnt  of. 

The  chief  changes  in  the  law  were  in  respect  of  land  and 
game.  Instead  of  the  freedom  of  the  Saxon  times  the  Feudal 
S]rstem  was  introduced,  by  which  each  holder  of  land  from  the 
sovereign  swore  fealty  to  the  king.  Subsequently  eadi  sub- 
vassal  also  took  the  oath  of  fealty  to  the  sovereign.  By  die 
Forest  Laws  game  was  strictly  preserved,  severe  penalties  being 
inflicted  on  all  who  were  found  nunting  in  the  royal  forests. 

A  justiciar  or  king's  deputy  exerds^  full  power  in  the  king's 
absence,  and  the  Curfew  Bell  being  rung  restricted  still  further 
the  freedom  of  the  people. 

2.  How  did  Normandy  become  a  foreign  province  of  Eng- 
land ?    Do  we  still  hold  any  portions  of  it  ? 

William  the  Conqueror  was  Duke  of  Normandy,  and  retained 
possession  of  the  Duchy  while  King  of  England.  On  his  death 
It  passed  to  Robert  his  eldest  son,  and  at  the  battle  of  Tenche- 
brai  it  again  became  a  fief  of  the  English  crown.  Henry's 
daughter  Kept  it  while  Stephen  was  king,  but  when  Henry  II. 
ascended  the  throne  he  nued  Normandy  as  well  as  England. 
The  sovereignty  of  the  Duchy  was  claimed  by  each  king  till  the 
reign  of  Henry  VI.,  when  nearly  all  the  possessions  of  England 
in  France  were  lost. 

The  Channel  or  Norman  Isles  were  part  of  the  duchy,  and 
have  been  retained  by  this  country  since  the  Conquest. 

3.  When  and  where  did  John  die  ?  Describe  the  condition 
of  the  country  at  that  time. 

John  died  on  the  19th  of  October,  1216,  in  the  Castle  of 
Newark,  after  his  jewels  and  treasures  had  been  lost  while 
crossing  the  Wash. 

The  countiT  at  the  time  of  his  death  was  in  a  state  of  insur- 
rection. He  had  violated  the  Charter  which  he  had  sworn  to 
keep,  by  obtaining  a  papal  bull  annulling  it,  and  by  over-run- 
ning the  country  with  a  band  of  mercenaries.  The  barons 
threw  oflf  their  allegiance  and  offered  the  crown  to  Louis,  the 
son  of  the  King  of  France.  Louis  came  to  London  and 
received  their  homage.  John  collected  his  forces  in  Lincoln- 
shire, while  Louis  besieged  Dover. 

This  was  the  state  of  affiuzs  when  the  accident  happened 
which  resulted  in  John's  death. 
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Teaching. 

Give  some  examples  of  different  kinds  of  mental  exercise  in 
arithmetic  suited  for  children  in  the  Second  Standard. 

Examples  in  the  simple  rules,  separate  and  combined  : — 

7+4+9+20;  9+5+4+12; 
17-10+7-4;  15+5  +  20-30; 

9x8+4;  Iixii-i;  10x12  +  16; 
36+4x9;  72x2+12. 

In  Money : — 

Pence  in  4s. ;  5s. ;  6s. ;  8s. ;  los. ;  12s. 

„      3s.  6d. ;  4s.  2d.  ;  5s.  7d. ;  8s.  id. ;  9s.  2d. 
Farthings  in  4id.  ;  5id. ;  8|d. ;  is.  ofd. 
„        IS. ;  IS.  6d. ;  2s. ;  2s.  6d. 

A  bo^  steps  18  inches  at  a  time ;  how  many  in  <  steps  ? 
A  chicken  costs  lod. ;  how  many  shillings  for  6  chickens? 
Five  pairs  of  boots  cost  50s. ;  what  will  one  pair  cost  ? 

Two?    Three?    Four? 
Add  4jd.  and  5^.  ;  take  7id.  from  is. ;  11^.  from  is.  id. 

Music. 

A  quarUr  of  an  hour  alkfwtdfor  this  paper. 

(N.B. — Pupil  Teachers  may  answer  the  questions  in  either 
the  Staff  NoUtion  or  the  Tonic  Sol-fa,  but  not  both.  The 
questions  in  the  Tonic  Sol-fa  Notation  will  be  fotmd  at  the  end.) 

I.  Write  the  key-signature  of  each  of  the  following  major 
keys :— (I)  of  F ;  (2)  of  Eft ;  (3)  of  E. 


I. 


(I) 


(2) 


i 


m 


(3) 


I 


2.  Write  below  each  of  the  following  intervals  its  name  (major 
second,  &c.) : — 

(2)  (3). 


p 


(I) 

I- 


Major  or  Major  or         Augmented  or 

Perfect  5th.  Perfect  5th.       Plu(»erfect  4th. 


3.  Add  time-signatures  to  each  of  the  following  : — 
(I)  ^     _      (2)  (3^ 


TONIC  SOL-FA  NOTATION. 

I.  Write  the  names  of  the  following  intervals : — (l)  lah  to  me ; 
(2)  doh^  iofah  ;  (3)  fe  lofah  ;  {^)Jah  to  /^,. 

1.  (i)  Perfect  or  major  fourth ;  (2)  perfect  or  major  fifUi ;  (3) 
pluperfect  or  augmented  fourth ;  (4)  minor  or  diminished  fifth. 

2.  What  is  the  mental  effect  of  {l)fah  ;  {2)  me;  (3)  /ah} 

2.  (i)  Serious,  grave,  expectant ;  (2)  calm  and  peaceful;  (3)  sad. 

3*  W]iat  are  the  five  kinds  of  measure  most  commonly  used  ? 

3.  Two,  three,  four,  six,  and  nine-pulse. 


THIRD  YEAR. 
PnpU  Teaehen  at  end  of  Third  Tear. 

FIRST  PAPER. 

Three  hours  and  a  halfaUowtd, 

Euclid. 

MALES. 

{All  generally  understood  abbreviations  for  vfcrds  may  be  used.] 
AnsTver  two  Questions^  including  No*  3,  if  you  can, 

I.  If  two  triangles  have  two  sides  of  the  one  ecjual  to  two 
sides  of  Uie  other,  each  to  each,  but  the  angle  contained  by  the 
two  sides  of  one  of  them  greater  than  the  angle  contained  by 


the  two  sides  equal  to  them,  of  the  other ;  the  base  of  that 
which  has  the  greater  angle  shsdl  be  greater  than  the  base  of  the 
other. 

Euclid :  Book  I.,  Prop.  24. 

2,  If  the  square  described  upon  one  of  the  sides  of  a  triangle, 
be  equal  to  the  squares  described  upon  the  other  two  sides  of  it ; 
the  angle  contained  by  these  two  sides  is  a  right  angle. 

Euclid :  Book  I.,  Prop.  47. 

3.  PQRS  is  a  quadrilateral  having  QR  parallel  to  PS,  T  is  the 
middle  point  of  SR ;  show  that  the  triangle  PQT  is  half  the 
quadrilateraL 


Let  PQRS  be  the  ^ven  quadrilateral,  and  T  the  middle  point 
ofRS. 

Through  T  draw  XV  parallel  to  PQ  and  meeting  PS  in  V. 

Then  l  VST=  L  TRX  (I.  29) ;  l  STV=  z  XTR  (1. 15),  and 
side  ST = side  TR,    .-.  aSTV=  aTXR  (I.  26). 

Add  to  each  PQXS.  Then  quadrilateral  PQRS = parallelo- 
gram PQXV,  and  A  PQT = half  parallelogram  PQXV,  because 
they  are  upon  the  same  base  PQ  and  between  the  same  parallels 
PQ  and  XV. 

.  •.   A  PQT=half  the  quadrilateral  PQRS. 

Q.  E.  D. 

Algebra. 
{Answer  two  Questions^  including  No,  2,  if  you  can.) 

1 .  Simplify  9(3*  -  aX^ + «)  -  ^(2x + fl)»  +  3(2jr  -  3a)(x  4  tfi) 

9(3*  -  a)(3je + fl)  -  7(2jr + a)a + 3(2x  -  yi){x + 4^1) 
= 9(9«*  -  a»)  -  7(4  jc* + 4jrtf + «»)  +  3(2jr«  +  5jai  -  12a'') 
=8ix»-9a«-28x''-28j:fl-7«»+6Lra+i5x«-36fl» 
as  Sgy'^  - 1  yea  -  520^.     Ans. 

2.  Prove  the  rule  for  finding  the  L.  C.  M.  of  two  expressions. 

Finditfor  Jt«-4,  jr'  +  S,  2j:«  +  3Jr-2,  and  2jc* - 3x - 2. 

Let  A  and  B  denote  two  expressions,  and  C  their  common 
measure.  Let  A  -pC and  B-qC.  Then  since  C=thc  G.  C  M. 
ol pC  zndigCf  p  and  ^  have  no  common  factor^  and  the  lea>t 
number  which  will  contain  /  anri  ^,  that  is,  their  least  common 
multiple,  is  pq.  .  *.  the  least  common  multiple  of  /C  and  qC  is 
PqC. 

And  pqCss  Aq = Bp  = 


C 


jr+2 

JP-2 


j:»-4,  jr3  +  8,         2Jf»  +  34r- 

-2,  2x»-3r-2 

j:-2,  Jt^-2J:  +  4,  2x-  I, 

2jr'-3JP-2 

jr'-2jr  +  4,  2Jf-l, 

2Jf+I 

L.  C.  M.  = 

(■r*-4)  (j;°-2JC+4)(4Jr'-i)-    Ans, 

3,  Solve  the  equations : — 

rn    2X-t^2X-j^4f 

^  ^       2  5        13 

^2  5        13 

I30jr-  'f »  -  52jr+39=40* 
3&r=i62i-39 
3&r=  I23i 
jc=2i'    Ans. 

*+3    *«■+* 
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3(3Jc*-2jr-i)-3(2Jf»  +  54r-3)=3x«  +  iar+3 
9T»- 6jr - 3 - 6j:»- i5jr  +  9=3Jr'+ iajc+ 3 

-31-^= -3 

jr=Tfr.    Am. 

Mensuration. 

A  room  is  15  feet  long,  10  broad,  and  9}  high.    Find  the  cost 
of  painting  the  walls  and  the  ceiling  at  is.  9d.  per  sq.  yd. 

Length  of  walls  s  (15  + 10)  2  =  50  feet 
Area  of  walls     =  50  x  9}       =  487^  sq.  teet 

H     ceiling  =  10  x  15      s  150  sq.  ft. 
Total  area         =(487!  +  IS0)=6374  ft.  =  70  sq.  yd.  74  ft. 
Cost = I s.  9d.  X  7o| =jf6  3s.  ii^d.    Ans. 


Arithmetic. 

FEMALES. 

.  Add  together  ;f '0375,  '625s.,  75d.,  and  3s,  3'Sd.f  ftn<i 
reduce  the  sum  to  the  decimal  of  78.  6d. 

s.    d. 

;f '0375=  755-  =0    9 
'625s.  =  7*5d.=o    ^\ 

7Sd«  =  3f»     =0 
3s.3*5d.=         =3    3j 

4    81 

4!i^- = }|  J  -r  -630^  Ans. 
7s.  6d.  -it-is- 

2.  The  circuoiference  of  a  circle  is  3*14159  times  its  diameter; 
find  the  length  of  the  diameter  of  a  circle  whose  circumference  is 
13  yds.  2  ft.  7}  in.    (Work  to  4  places  of  decimals  only  } 

yds.  ft.   in. 

13    2    7i 
3 


41 
12 


m. 


3i4iS9)49975(i59*o754  + 

s4yds.  I  ft.  3'o7S4  +  ins.  Ans. 

3.  A  bankrupt  having  £6^$  5s.  3|d.  left,  can  pay  7s.  S^d.  in 
the  £ ;  what  is  the  amount  of  his  debts? 

s.  d.    ;f     s.    d.    ;f  £      s,  d. 

7  8i  :  645    5    3l  : :  I  :  1674    4    o.  Ans. 

4.  SimpUfy  (3-2- 2-9)  X  147, 

.       '003  X  '0005 

(3'2-2'9)xi47 
•003  X  '0005 

^     '^xi47 

*ooj  X  *ooo5 
_.  100  X  147 
•0005 

_20X  147 

•0001 
8200000  X  147 

sg  19,400,000.  Ans. 


Qrammar. 

MALES  AND  FEMALES. 

Analyse  this  sentence  :— 

If  a  man  be  bird-witted,  that  is,  quickly  carried  away, 
and  hath  not  the  patient  faculty  of  attention,  let 
him  study  the  mathematics ;  wherein,  if  the  wit 
wander,  the  demonstration  must  be  renewed.* 

Bacon. 


ANALYSIS, 


SeatMkoa. 

Kind  of 
Sentence. 

Con- 
nect 
tive. 

Subject. 

Predl- 

Object. 

Bzteasn. 
ofPked. 

(•) 

If  a  man  be  bird' 
witted 

Adv. 
(cnnd.) 

to  § 

If 

aman 

be  bird- 

wltftMl 

that  is 

(c) 

Princ. 
seat. 

that 

qnickly  carried 
away 

Adv. 
(cond.) 

to  € 

• 

V 

[aman} 

[be}  ear- 
ned 

quickly 
away 

and  hath  not  the 
patient  faculty 
of  attention 

Adv. 
(cood.) 

to  e 

i/ 

[aman] 

hath 

the  naiient 

(acuity  of 

attention 

not 

w 

let  him  study  the 

00 

Princ. 
sent. 

[thou] 

let 

him  [to] 

study  the 

mathematics 

wherein  the  de- 
moostmtioo 
mutt     be    re* 
newed 

Adj.  sent, 
to  mathe- 
matics in  € 

wb»re 
in 

the  de- 
mon- 
stration 

must 
be  re- 
newed 

if  the  wit  wander 

Adv. 
(oood.)to/] 

if 

the  wit 

wander 

2.  Explain  in  your  own  words  the  meaning  of  the  above 
passage. 

The  best  remedy  for  a  man  who  finds  it  difficult  to  fix  his 
attention  fully  upon  the  matter  he  has  in  hand,  who  finds  that 
whenever  he  commences  to  work  his  mind  begins  to  wander  first  to 
one  thing  and  then  another,  like  a  bird  flies  from  branch  to  branch, 
is  to  apply  himself  to  that  branch  of  science  called  Mathematics, 
because  in  it  he  will  find  that  if  he  does  not  pay  the  strictest  heed 
he  will  be  compelled  to  begin  the  work  anew,  and  to  do  it  over 
and  over  again. 

3.  Show  what  is  the  precise  meaning  of  the  prefix  in  each  of 
the  following  words.  Say  from  what  language  it  is  derived,  and 
give  in  each  case  another  word  similarly  &rmed  >— 

Itxiproper,  Impose,  Amphibious,  Unclean,  Recover, 
Reform,  Conceal,  Contradict,  Behave,  Sympathy, 
Antedate,  Antithesis. 


Word. 

Prefix.         Meaning. 

1 

Source. 

Other  Word. 

Improper 

im* 

not 

Latin 

improbable 

Impose 

im- 

upon 

If 

•mprecate 

Amphibious 

amphi- 

lx>th 

Greek 

amphitheatre 

Unclean 

un- 

not 

Saxon 

unkind 

Recover 

re- 

back 

Latin 

remove 

Reform 

re- 

agam 

ft 

receive 

Conceal 

con- 

altogether,  or 
completeness 

ff 

concave 

Contradict 

contra- 

against 

ff 

contravene 

Behave 

be- 

s^n  of 
innnitive 

Saxon 

behead 

Sympathy 

sym- 

with 

Greek 

s}*mmetry 

Antedate 

ante- 

before 

latin 

intemeiidian 

Antithesis 

anti- 

against 

Greek 

anti-climax 

4.  '  What  *  is  said  to  be  a  compound  relative.  Explain  this, 
and  give  four  or  five  examples  of  sentences  in  which  the  word 
occurs,  and  in  which  its  case  would  require  to  be  specially  made 
plain  to  a  class  of  learners. 

A  relative  pronoun  stands  for  a  noun  or  pronoun  which  has 
gone  before  it,  and  generally  connects  a  subordinate  sentence  to  a 
principal  sentence.  Sometimes,  however,  the  noun  is  not  stated, 
but  is  understood  as  being  conuined  in  the  word  what.  It  10 
in  this  way  that  *what'  is  called  a  comoound  relative,  because  it 
stands  for  the  antecedent  and  for  the  relative  as  well. 

GG 
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Examples  requiring  explanation : —  ' 

I  have  what  I  require. 

This  is  what  he  wants. 

He  hath  well>fortified  what  he  hath  won. 

Tell  me  what  thc^  seek. 

What  is  one  man^  meat  is  another  man's  poison. 

Oeography. 

1.  Draw  a  map  of  the  Coast  of  Africa  from  the  Orange 
River  to  the  mouth  of  the  Zambesi. 

2.  What  are  Constant,  Periodical,  and  Variable  Winds  ?  Give 
examples  of  each. 

Constant  Winds  are  such  as  constantly  blow  in  the  same 
direction.  The  Trade  Winds  and  the  Polar  Winds  are 
examples. 

Periodical  Winds  are  those  which  blow  for  certain  periods  of 
the  year,  or  at  certain  times  and  seasons,  as,  the  Monsoons,  and 
the  Land  and  Sea  Breezes. 

Variable  Winds  are  those  which  blow  at  no  fixed  period. 
Variable  Winds  are  common  in  all  temperate  regions. 

3.  State  the  positions  and  give  some  account  of  the  lakes  of 
Asia. 

The  Caspian  Sea  (750  miles  by  200  miles)  and  the  Sea  of  Ural 
(265  miles  by  125  miles)  are  great  salt-water  lakes  of  Asia  lying 
to  the  South  of  the  Ural  Mountains,  the  Caspian  Sea  being  much 
below  the  level  of  the  ocean.    They  have  no  outlets. 

The  largest  fresh-water  lake  of  Asia  is  Lake  Baikal,  in  the 
same  latitude  as  England,  and  in  lon^tude  K^**  to  iii^  E. 
It  is  400  miles  long,  from  20  to  50  miles  broad,  and  in  many 
places  very  deep.  It  receives  many  streams,  the  Lelinga  and  the 
Angara  bang  tne  largest. 

There  are  several  lakes  in  Western  Asia,  but  they  are  not  very 
larpe.  Balkash,  near  the  north  of  the  great  central  depression  of 
Asia,  is  150  miles  long  and  75  broad,  but  has  no  outlet.  Tehany, 
in  Siberia;  Urumiyah,  in  Persia ;  Van,  in  Armenia,  are  salt- 
water lakes.  Pan^ong,  in  Thibet,  and  Sir-i-Kol  are  noted,  the 
one  for  its  connection  with  the  Indus,  and  the  other  as  being  the 
highest  known  lake  in  the  world. 

SECOND  PAPER. 
TYifo /kottrs  and  a /kaif  aOawtd. 
Needlework. 

FEMALES. 

The  needlework  specimens  will  be  collected  by  the  Inspector 
at  the  expiration  of  one  hour  after  the  distributicm  of  the  exami- 
nation paper. 

Arithmetic. 

MALES. 

1.  If  a  dealer  by  selling  a  horse  for  £y^  4s.  lost  5  per  cent., 
what  per  cent,  would  he  gain  or  lose  by  selling  it  for  ^39  12s.  ? 

;f  34  4s.  represents  the  value  -  5  per  cent. 
=  100-5=95. 

£  ^'     £   ^'        £       £ 
•'•  34  4  :  39  12  ::  95  :  no 
Gain  =  iio-  looaioper cent  Ans. 

2.  Find,  in  decimals,  the  value  of  ViVr  "  Vi* 

=VH!-VJ 

-39-11 
33 

=3.  Ans. 

3.  A  person  invested  ;f  5245  los.  in  the  3  fper  ccnU.  at  ioo|, 
and  the  stocks  falling  he  sold  out  on  the  same  day  at  pat.  How 
much  did  he  lose,  brokerage  being  charged  on  each  transaction  ? 

He  paid  ioo|+i=ioo{ 
He  sold  for  100  - 1=  99} 
.'.  Loss  on    ioo(=i 

Sa4St=»'4g^=;fS2.  Ans. 


It 


ioo( 


4.  The  true  present  worth  of  a  bill  of  ;f  347  12s.  6d:  due  8 
months  hence  is  jf  337  los.  Find  the  rate  of  interest  per  cent. 
per  annum. 

Total  interest  for  8  months = 

;f347  I2S.  6d.-;f337  ios.=:;fio  2s.  6d. 

£        £  £       £ 

•'•  337i  •  '00  ••  *ot  :  4^  per  cent.  Ans. 
months    8         12 

History. 

MALES  AND  FEMALES. 

1.  Who  were  the  Stuarts  ?  What  was  their  general  attitude 
towards  Parliament  ? 

The  Stuarts  were  the  descendants  of  Henry  VII.,  king  of  Eng- 
land, through  his  daughter  Margaret.  After  the  death  of  James 
IV.  of  Scotland,  to  whom  she  was  married,  Margaret  married 
Archibald  Douglas,  by  whom  she  had  a  daughter,  Margaret,  who 
married  Matthew  Stuart,  Earl  of  Lennox.  Lord  Damley,  their 
son,  married  Mary,  grand-daughter  of  James  the  Fourth,  and 
their  son,  James  the  Sixth  of  Scotland,  became  James  I.  of 
England. 

The  general  attitude  of  the  House  of  Stuart  was  one  of 
hostility  to  the  Parliament.  James  I.  and  Charles  I.  were  both 
strong  advocates  of  the  Divine  right  of  kings.  The  Parliament 
represented  ,the  popular  aspirations  afler  freedom  and  liberty. 
The  result  was  that  the  kings  and  Parliament  were  frequently 
in  conflict,  Charles  I.  being  beheaded,  and  James  II.  being 
deposed. 

2.  What  was  Ship  Money  ?  Explain  John  Hampden's  objec- 
tion to  pay  it. 

During  the  time  of  Elizabeth,  the  maritime  counties  had  been 
called  upon  to  furnish  ships  for  the  nation  in  time  of  war.  When 
striving  to  carry  on  the  Government  without  a  Parliament, 
Charles  bethought  him  of  this  method  of  raising  money.  He, 
therefore,  first  demanded  ships,  or  money  in  lieu  of  shtps^  from 
the  maritime  counties.  Not  content  with  this,  he  levied  this  tax 
on  all  the  shires.  It  derived  its  name,  therefore,  from  the  purpose 
for  which  it  was  sought. 

John  Hampden  refused  to  pay  his  share  of  the  tax,  for 
although  the  sum  was  only  small,  yet  on  i^  depended  the  qoes- 
tion  whether  Uie  King  or  Parliament  should  be  supreme  in  the 
country.  If  the  King  could  take! what  money  he  pleased,  and  in 
what  way  he  pleased,  then  he  would  soon  be  able  to  do  what- 
ever else  he  pleased.    Hence  his  refusal. 

3.  What  made  the  English  under  Queen  Anne  take  part  in 
the  War  of  Spanish  Succession  ?  Mention  three  great  battles  is 
which  they  were  victorious,  and  one  where  they  were  defeated. 

William  III.  had  entered  into  an  alliance  with  Austria  and 
Holland,  just  before  his  death,  against  Louis  XIV.  and  hb 
grandson.  Louis  claimed  for  his  grandson  the  crown  of  Spain. 
The  allies  supported  the  claims  of  Archduke  Charles  of  Austria. 
To  enforce  this  claim  and  to  humble  Louis,  the  alliance  declared 
war  against  France,  soon  after  Anne  ascended  the  throne,  A.D. 
1704. 

Churchill,  Duke  of  Marlborough,  defeated  Louis  in  the  battles 
of  Blenhiem  (1704),  Ramilies  (1706),  and  Oudenarde  (1708). 
But  the  allies  were  defeated  at  Almanza  in  1707. 

Teaching. 

Write  notes  of  a  lesson  on  lakes  and  their  formation. 

Nature  ^Zo^x.— The  natural  depressions  of  land  filled  with 
water  from  rivers,  springs,  or  rains  form  lakes. 

Varieties  of  Lakes. — Lakes  may  be  divided  according  to  the 
way  in  which  they  receive,  or  part  with  their  water,  e.g', 
lakes  which  receive  and  give  out  waters ;  lakes  which  receive  bat 
do  not  give  out  waters,  except  by  evaporation.  Lakes  may  be 
also  divided  into  salt  and  freshwater  lakes,  or  into  mountain 
lakes  and  lakes  of  the  plains. 

Illustrations  of  dijerent  kinds  of  Lakes. — Those  which  receive 
and  give  out  waters  are  generally  fed  by  the  upper  streams  of  a 
river,  and  are  expansions  of  the  bed  of  a  river, /;^.,  Lakes  of  the 
St.  Lawrence  in  America  ;  Victoria  and  Albert  Nyanza,  of  the 
Nile. 

Mountain  Lakes  belong  to  this  class.  The  Swiss,  Italian, 
and  English  lakes  are  of  this  class,  and  mountain  lakes  are 
generally  noted  for  their  great  b^uty  and  picturesqueoess. 
Small  mountain  lakes  are  called  tarns.    The  Caspian,  Aral, 
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and  Dead  Sots  are  among  those  which  receive,  but  do  not  give 
out  waters.  Evaporation  must  equal  the  supply..  They  are 
Dearly  always  salt  (Tchad  is  an  exception). 

Disiribmion  of  Lakes, — ^America  has  most.  Africa  the  largest 
(Nyanza).  Asia  the  highest  (Sir-i-kol),  and  lowest  (Dead  Sea)* 
Europe  the  most  beautirol. 

Uses  Iff  Lakes, — Regulate  the  dischaige  of  rivers ;  expose  a 
large  suiiace  to  evaporation,  and  thus  modify  the  climate* 
purify  the  rivers. 

Music. 

A  fmarttr  qt  an  kour  allewtd  for  this  popvt* 

(N.B. — Pupil  Teachers  may  answer  the  questions  in  either 
the  Staff  Notation  or  the  Tonic  Sol-fa,  but  not  bath.  The 
questions  in  the  Tonic  Sol-fa  Notation  will  be  found  at  the  end.) 

I.  Write  major  sixths  ai)ove  the  following  notes  :— 
(0  (2)  (3) 


i 


I 


39: 


I 


I 


I. 


2,  Re-write  the  following,  doubling  the  value  of  every  note 
andrest:— 


3. 


:: 


3.  Explain  (brieHy)  the  foUowing  terms:— (i)  M.  100;  (2) 

3-  (I)  Metronome  making  100  beats  in  a  minute;  (2)  repeat 
from  the  sign  JJ  5  (3)  cut  short,  crisp. 

TONIC  SOL-FA  NOTATION, 
/J".  T^^^  ™*^°'  *"**  **^^*  **  following  notes :— (0  rayf  (a) 

/**  J    (3)  «!• 

1.  (1)/*;  {2)  ray;  (3)  j/, 

2.  Rc-write  the  following  in  four-pulse  measure^  doubling  the 
value  of  each  note  and  rest :—  -»  -^ 

!•  a  .«  .f  :n     .       |8     ..£     :n 

2.  js.l  :g.f  |n     :       jg     :- .f  |n     :-     | 

3.  Explain  (briefly)  the  following  terms :— (1)  M.  100 1  (a)  Dai 
•%'« ;  (3)  Staccato.  '  ^  ' 

3-  Metronome  making  100  beats  in  a  minute :  (2)  repeat  from 
the  sign  Jg; ;  (3)  cut  short,  crisp.  ,  w     i-- 


» 


FOURTH  YEAR. 
Pupil  Teaeheni  at  and  of  Fonrth  Tear. 

FIRST  PAPER. 

Three  hours  and  a  half  allowed. 
Euclid. 

MALES. 

[All  generally  understood  abbreviations  for  words  may  be  used] 
{Answer  ttuo  Questions^  mclading  No,  3,  if  you  can.) 

1.  If  a  straight  line  be  divided  into  two  equal  parts,  and  also 
into  two  aneqtuil  parts  ;  the  rectangle  contained  by  the  unequal 
parts,  together  with  the  square  on  the  line  between  the  points  of 
section,  is  equal  to  the  square  on  half  the  line. 

Euclid  :  Book  II.,  Prop.  5. 

2.  To  divide  a  given  straight  line  into  two  parts,  so  that  the 
rectangle  contained  by  the  whole  and  one  of  the  parts,  shall  be 
equal  to  the  square  on  the  other  part. 

Eadid :  Book  II.,  Prop.  ir. 


3.  Construct  a  rectangle  equal  to  the  difference  between  two 
given  squares. 


B 


D 


M 


L 

K 

/ 

/ 

Let  AB  and  BC  be  the  sides  of  two  piven  squares.  It  is  re- 
quired to  construct  a  rectangle = their  difference. 

Produce  ABC  to  D  and  make  BD=AB.  On  BD  construct 
sq.  BEFD.  Join  DE.  Through  C  draw  CKG  parallel  to  BE 
or  DF.  Through  K  draw  HLM  parallel  to  AD,  and  through 
A  draw  AM  parallel  to  BE.  Rectangle  AK= difference  between 
sqs.  AB  and  BC 

BFssq.  on  BD  (const.)  and  BDs=AB  (const.) 

.*.  BFsssq.  on  AB.    And  LG=sq.  on  BC  (II.  4.) 

.*.  Gnomon  BHGs  their  difference. 

'.•  ABssBD,  .-.  Rect.  AL=rect.  BH.  And  BK=KF 
(1. 43)    .'.j^KsBHG. 

.'.  AKs:  difference  of  sqs.  AB  and  BC. 

Q.  E.  F. 

Algebra, 
{Answer  two  Questions^  including  No,  3,  if  you  can.) 

-    %*  !*•  14      *v      a*-.^,  dc  +  bx  3ajr. ^j  f-Jf 

1.  Multiply  together  __,.  -j^_.  ^"^^—. 

i^-j^  ^bc+bx     tax^c-x 

r*-jt'    a^-^-ax     ifiy    a-x 
Cancel  ist  and  4th  terms 

^a-^x^bc+bx  j^3?^ 
c-^x    a'+<uf     4^ 
Cancel  1st  and  2nd  terms 

■"«    4^ 
=35-    Ans. 
IL. 

2.  Find  the  square  root  01 

2Sjr*-  3o««"+49aV-  24a3jf + i6a< 


I 

.J? 
I 

I 

+ 


'h}i 


\ 


_  o\ 

+  + 


M    « 

+  + 
\\ 

I  I 


CO 

I 


I  I 


to 

! 


+ 

I 


2   ^ 
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3.  Solve  the  equations : — 

(i)  21^+20^=165. 

77^ -3^^=295- 

(2)  78a««-73jf+i=o. 

(3)  f±i+£r4«io. 
jr-4    4r+4     3 

(I)  21^+207=165.  (I.) 
77^-30ar=29S.  (II.) 

Mult.  (I.)  by  3,  and  (11.)  by  2. 

6a/+6ac=  495 
i54>>-6or=  590 

217^  =1085 

y       =^. 

Substitute  value  oiy  in  (I.) 

105+207=  165 

2or=     60 

7=     2, 

x= 


(2)  780** -73*+ 1=0. 


=  C.    Ans. 


(3) 


jr  +  4    jr-4« 


V. 


7-4     4f  +  4 

3(x» + 8jr  + 16)  +  3(jr«  -  8x  + 16) = I0(jt»  -  16) 
6jf*+9i6=icut"-i6o 
-4x9= -256 
JE*=64 
X  =8,  -8.  Ans. 

Mensuration, 

The  diameter  of  a  circle  is  12  ft. :  find  the  area  of  a  square 
inscribed  in  it. 

Diameter  of  circle = diagonal  of  sq. 

Area  of  sq.  on  diagonals  area  of  sqs.  on  two  sides.    (Euclid, 

I.  47.) 

.*.  Area  of  sq.  on  one  side,  that  is,  the  sq.  in  circles^  sq. 

ondiag. 

/.  Area ofsq.=Hiii?=72 sq.ft.  Ans. 


Arithmetic. 


FEMALES. 


I.  By  selling  a  carriage  for  ;f  7^  3s.  od.  I  should  lose  5  per 
cent.    At  what  price  must  I  sell  it  to  gain  15  per  cent.  ? 


In  3»=«oo-5=95. 

;f    S.  ^        S. 

95  :  "5  -  73  3  :  88  11.  Ans. 


2.  Two  trains  start  at  the  same  time  from  Sheffield  and  Leices- 
ter, and  proceed  towards  each  other  at  the  rates  of  30  and  50  miles 
per  hour  respectively.  When  they  meet  it  is  found  that  one  train 
has  run  14^  miles  farther  than  the  other.  Find  the  distance 
between  Sheffield  and  Leicester. 

Faster  train  gains  20  miles  in  i  hour.  • 

.'.  Time  to  gain  14  j  miles = 

mis.    mis.      mins. ,  mins. 
20  :  14}  ::  60  :  43^. 

The  distance  run  by  the  trains  in  i  hour 

=  50+30=80  miles. 

.  *.  Distance  run  in  43^  mins.  = 

mins.  mms.     mis.  mis. 
60  :  43^  ::  80  :  ^  Ans. 

3.  A,  B,  and  C  rent  a  field  iointly  for  jf25  12s.  5d. ;  A  puts  in 
15  sheep  for  6  months,  B  45  siieep  for  8  months,  and  C  81  sheep 
for  4  months  ;  what  should  each  pay  towards  the  rent  ? 

A  15x6=  90  shares. 
B  45x8=360       „ 
C  81  X4=324 


»f 


7 '4 


jf   s.  d.  jf  t.  d. 

.*.  A's  proportion  a  774  :    90  ::  26  12  5  :  2  19  7  Ans. 

B*s         „        =774  :  360  ::  26  13  5  ;  II  18  4  Ans. 

C'a        „        =774  :  324  ::  26  12  5  ;  10  14  6  Ans. 


4.  What  principal  must  have  been  deposited  in  a  hank  pajing 
4  per  cent,  so  that  at  the  end  of  8  years  the  principal  and  interest 
amounted  to  ;f  4785  ? 

I 
/lOO  would  become  100 + (8  x  4) = 132. 

£  £  I         £ 

:.  132  :  4785  :;  100  :  3625.  Ana. 

Qrammar. 


MALES  AND  FEMALES. 


I. 


I  would  the  great  world  grew  like  thee 
Who  grewest  not  alone  in  power 
And  knowledge ;  but  from  hour  to  hour 
In  reverence  and  in  charity. 

— ^Tennysom. 
Analyse  this  stanta ;  and  explain,  if  you  can,  its  metre.  * ' 

ANALYSIS. 


I  would 

(« 

the  grrat  world 
grew  like  thee 

who  grewest 
not  alono  -  in 
power  and 
knowledge 

id) 

but  from  hour 
to  hour  in 
reverence  and 
in  charity 


Kind 
of  Sent. 


Pria.  B. 


Voun.S. 
Obi.  to 


Adj.  S. 

iotkn 

in  (6) 


Adj.  ?. 

tot  Am 

in  {6) 


Coo. 

nec- 
ttve. 


tAmi 
und. 


Inrtl. 


bot 


Sabfect. 


the  great 
world 


[who) 


Pradi- 


would 


grew 


who      grewest 


[grew- 
est] 


Object. 


Batfnticii. 


in  power 

anaknoW' 

ledge 

Ond:) 


inreire* 

reooeand 

in  charity 

Crnd.) 


like  thee 


not  only 


to  boor 


The  stanza  is  a  tetrameter  of  four  lines,  the  measure  of  which 
is  Iambic,  that  is,  having  an  unaccented  and  accented  syllable  io 
each  foot.  The  rhyming  lines  are  the  first  and  fourth,  and  the 
second  and  third;  ' 

2.  Give  the  etymology  and  exact  meaning  of  at  many  of  the 
following  words  as  you  can  : — 

Fortress,  Fortitude,  Subscribe,  Superior,  Domination,  Recti- 
tude, Impossible,  Construction,  Export. 

/iffffvri— derived  from  Latin  fortis,  strong,  through  the 

Yxtnt^ffrttresse  ;  a  strong,  fortified  place. 
Fortitude  ^ixom  the  Lat.  fortitudo^  strength  ;   originally  it 

meant  strength,  now  it  refers  to  strength  of  mind  to 

bear  ills. 
Subscribe — from  Lat.  sub, under,  9xAscrihot  I  write;  to  write 

underneath  ;  to  sign  one*s  name ;  to  promise  to  give 

money  by  writing  underneath. 
Superior—K  Latin  comparative  from  super;  hig^her  m  ruk, 

position,  or  quality. 
Domination — from    Lat.    domUusius^  mastery;  lordshipi 

mastery,  government,  sometimes  tyranny. 
Rectitude "ixom  Lat.  rectitudo^  right ;  correctness  of  coo* 

duct  or  principle ;  uprightness. 
Impossibie-'lxom  Lat.  im,  not,  uid  pofsibiUs.  possible  (/«^ 

sum,  to  be  able) ;  not  possible*  that  which  cannot  be 

accomplished. 
Construction— bom  Lat.  con,  together,  and  struo,  I  bnikl; 

that  which  is  constructed  or  built  together. 
Export — from  Lat.  ex,  out,  and  pcrto^  I  carry ;  that  whkii 

is  carried  out,  or  sent  from  one  country  to  another. 

3.  Give  an  example  of  an  '  Infinitive  of  purpose ; '  and  also  of 
an  Infinitive  used  as  equivalent  to  a  noun. 

Infinitive  of  purpose  : — 

I  come  to  bury  Caesar. 
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lofinidve  used  as  a  noun : — 

To  err  is  human ;  to  forgive,  divine. 

4.  Say  what  yon  know  about  the  life  or  writings  of  Milton, 
Pope,  and  Dr.  Johnson. 

Milton  was  a  prominent  supporter  of  the  Parliament  in  the 
time  of  Charles  the  First.  He  wrote  many  political  pamphlets 
in  Civoar  of  that  body,  and  became  Latin  Secretary  to  Cromwell. 
His  greatest  work  was  a  descriptive  poem  on  the  Fall,  entitled 
'Paradise  Lost.'  It  was  written  after  the  Restoration,  when 
Milton  was  in  poverty  and  afflicted  with  blindness.  He  wrote 
also  *  Paradise  Regained,* '  Comns,*  a  play, '  Samion  Agonistes,' 
<  L' Allegro,'  and  *  II  Penseroso,' 

Alexander  Pope's  chief  works  are,  *  The  Rape  of  the  Lock,' 
a  short  poem  in  imitation  of  the  actions  of  the  Greek  heroes  ; 
and  a  translation  of  the  '  Iliad '  of  Homer,  still  extensively  read 
and  admired  for  the  ease  and  elegance  of  its  verse.  He  is  con- 
sidered one  of  the  most  finished  of  English  poets. 

Dr.  Samuel  Johnson  was  bom  at  Lichfield.  He  died  in  1784. 
He  is  chiefly  known  through  the  biography  of  fioswell.  He 
compiled  an  '  English  Dictionarv,'  wrote  *  Rasselas,'  an  Eastern 
Tale;  'The  Lives  of  the  Poets,  a  poem  c 


conducted  several  magazines. 


poem  called  'London,'  and 


Geography. 

1.  State  some  of  the  chief  physical  differences  between  the  New 
World,  North  and  South  America ;  and  the  Old  World,  Europe, 
Asia,  and  Africa. 

The  axis  of  greatest  lencth  in  the  New  World  is  from  north  to 
south,  in  the  Old  World  from  east  to  west.  The  mountain 
ranges  in  the  N.W.  are  near  the  coast,  in  the  O.W.  nearer  the 
centre.  The  rivers  in  the  N.W.  nearly  all  flow  in  an  easterly 
direction,  and  are  of  great  length,  those  on  the  west  slope  of  the 
ereat  mountain  chain  being  short  and  rapid.  In  the  O.W.  thcry 
flow  from  all  slopes,  and  are  more  uniform  in  lenj^th.  There  is 
a  much  greater  proportion  of  land  in  the  Tomd  Zone  in  the 
O.W.  than  in  the  N.W. 

The  coast  of  the  Old  World  is  generally  much  more  indented 
than  that  of  the  N.W.  Great  fr^- water  lakes  are  a  marked 
feature  of  the  N.W.,  while  those  of  the  O.W.  are  comparatively 
few,  and  of  these  manv  are  s!alt.  The  general  level  of  the  O.W. 
is  higher  than  that  of  the  N.W.,  especially  in  Asia. 

2.  Explain  as  to  a  class  the  nature  and  causes  of  tides. 

Bodies  attract  each  other,  according  to  their  size  and  distance 
apart.  The  sun,  moon,  and  earth  thus  have  an  influence  over 
each  other.  The  water  of  the  earth  being  free  to  move,  is  most 
susceptible  to  this  influence.  The  moon  being  much  nearer  to 
the  earth  than  the  sun,  although  a  small  body,  attracts  the  waters 
of  the  earth  more  than  the  sun.  The  waters,  therefore,  accu- 
mulate on  the  side  of  the  earth  nearest  the  moon.  The  solid 
earth  is  also  attracted,  but  the  force  exerted  being  felt  at  a 
greater  distance,  and  the  earth  moving  as  one  mass,  the  move- 
ment towards  the  moon  is  not  so  great  as  the  water.  The  waters 
on  the  opposite  side  of  the  earth  being  most  remote,  are  not  so  . 
much  acted  on,  and  as  the  earth  is  drawn  from  them,  there  is  an 
accumulation  on  that  ride  also.  As  the  moon  travels  daily  round 
the  earth,  the  heap  of  waters  follows  also,  and  there  are  thus  two 
times  of  high  water  at  every  part  of  the  coast  every  day.  And 
as  the  waters  are  drawn  away  from  that  part  of  the  coast  which 
is  at  right  angles  to  the  moon's  influence,  there  is  low  water  at 
every  place  also  twice  a  day. 

The  sun's  influence  is  sometimes  added  to  that  of  the  moon. 
At  other  times  it  acts  against  it.     (Show  by  diagrams.) 

3.  What  four  planets  are  nearest  to  the  sun  ?  Describe  one  of 
them. 

The  four  primary  planets  nearest  the  sun  are  Mercury,  Venus, 
Earth,  and  Mars,  although  Vulcan  and  Pluto  are  said  to  have 
orbits  inside  of  Mercury. 

Of  these  Venus  presents  a  much  more  brilliant  appearance 
than  anv  other,  and  is  known  to  us  as  the  morning  and  evening 
star.  As  its  orbit  is  within  that  of  the  earth,  it  can  never  appear 
at  a  greater  angular  distance  from  the  sun  than  about  45  ;  it 
will  also  be  seen  in  various  phases,  and  will  sometimes  make  a 
tranrit  across  the  sun's  disc.  Its  diameter  is  about  7500  miles, 
and  its  yearly  revolution  takes  place  in  235  days.  It  rotates  on 
its  axis  in  2^  hours.  It  is  sometimes  so  brilliant  that  it  can  be 
seen  er^  during  daylight. 


SECOND  PAPER. 

Two  hours  and  a  haifallowid^ 

Needlework. 

FEMALES. 

The  needlework  specimens  will  be  collected  by  the  Inspector 
at  the  expiration  of  one  hour  after  the  distribution  of  the  examin* 
ation  papier. 

Arithmetic. 

MALES. 

1.  If  a  grocer  buys  sugar  at  30s.  per  cwt.,  and  sells  it  at 
3j(d.  per  lb.,  what  per  cent,  does  he  gam  ? 

s.  d. 
Selling  price  =73^x112=32   8 
Cost  price  =30    o 

Gain        =  2   h 

30  :  100  ::  2f  :  8|^  Ans. 

2.  What  sum  of  money,  lent  at  5  per  cent,  per  annum  com- 
pound interest,  will  amount  in  2|  years  to  ;f  904  is,  ? 

Compound  interest  on  ;£^ioo. 

£    s.    d. 


For  i  yr. 


S=A 

100    0 
5    0 

0 
0 

5=Vlr 

105    0 
5    5 

0  End  of  1st  yr. 
0 

5=* 

110    5 

2  IS 

0      End  of  2nd  yr. 
I* 

113    0     14  :  904 

\M     End  of  2  yrs.  and  6  mos. 

^         I       C 

I  ::  100  :  800.    Ans. 

3.  A  lends  >f  1815  at  4  per  cent,  interest,  and  n  invests  the 
same  amount  in  4^  per  cent,  debentures  at  1 10 ;  aftor  a  year  B 
sells  out  at  mi.  How  much  has  B  made  more  than  A? 
(Omit  brokerage.) 

A  receives  as  interest  "'5^^a;f72  12s. 

100 

.  •.  At  the  end  of  the  year  he  has  ;f  1815 +;f  72  12s.  gZi887  las. 

B  receives  as  interest  '^'?^^*=;f74  S»- 

110  ^  ^  'f 

He  sells  out  for  I?ISJLLIii=;f  1839  15s. 

no 

.  •.  He  has  at  the  end  of  ihe  year  ;f  1839  i Ss.  +  jt74  S*-  =  jft9t4* 
B  has  more  than  A^  £\^\^  -  ;£'i887  12s. 

=  if  26  8s.    Ans. 

4.  A  owes  B  ;f  2926,  payable  12  months  hence.  If  A  pays  B 
4  months  hence,  how  much  ought  he  to  pay  in  exact  discharge  of 
the  bill,  interest  being  reckoned  at  4  per  cent,  per  annum  ? 

A  pays  B  eight  months  before  bill  is  due. 
£\OQ  in  8  months  at  4  per  cent  becomes  (100+ A  of  4) 

BI02) 
.*.  Present  worth  of  Z2926  for  8  mos.  s 

£  £  £  I 

102}    :    100  2926    :    28S0.    Ans. 

History. 

MALES  AND  FEMALES. 

I.  When  and  how  did  the  Colonial  Empire  of  England 
begin?  Give  some  general  description  of  its  extent  at  the 
present  time. 

After  the  discovery  of  America  by  Columbus,  permission  was 
given  to  John  Cabot  and  his  son  to  search  for  islands,  countries, 
and  regions  before  unseen,  and  take  possession  of  them  as 
vassals  of  the  English  Crown.  They  discovered  Newfoundland 
and  Labrador,  reaching  the  country  before  Columbus.  In 
Elizabeth's  reign,  however,  the  actual  colonization  began. 
Virginia  was  the  first  settlement  made  (1584).  Other  colonies 
were  afterwards  founded  by  those  who  left  the  country,  either 
from  persecution  or  war.  The  growth  of  the  number  and  extent 
of  the  colonies  has  been  greatest  in  modem  times. 

England  now  possesses  nearly  the  whole  of  India,  all  Ceylon, 
Austxalia,  New  Zealand,  3}  million  square  miles  in  North 
Ainerica,  half  a  million  sauare  milps  in  South  ^frica,  besides 
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islands  in  the  West  Indies  and  the  Pacific,  settlements  on  the 
West  Coast  of  Africa,  on  the  east  side  of  the  Bay  of  Bengal, 
and  in  other  places. 

The  British  Empire  is  the  lugest  in  the  world,  except  Russia, 
and  the  most  poptdous,  except  China. 

2.  How  did  our  forefathers  look  upon  bamcks  and  a  stand- 
ixig  army?  How  do  you  explain  the  change  in  popular  feelizig 
on  this  subject  ? 

The  foundation  of  a  standing  army  and  barracks  was  looked 
upon  by  the  people  of  this  country  with  a  feeling  of  distrust,  and 
met  with  considerable  opposition.  They  saw  in  the  one  only  a 
means  of  interference  and  meddling  abroad  and  an  increase  of 
the  power  of  the  king,  and  in  the  other  a  means  of  oppression 
and  taxation  at  home. 

The  change  has  come  about  since  the  growth  of  the  power  of 
Parliament,  the  limitation  of  the  power  otthe  king,  the  extension 
of  our  colonial  empire,  the  increase  of  population  and  manufac- 
tures,  and  the  spread  of  education  and  popular  power  by  the 
extension  of  the  franchise  to  almost  all  classes  of  people. 

3.  When  did  the  House  of  Hanover  come  to  the  throne? 
Show  the  names  and  relationship  of  all  our  sovereigns  of  that 
House,  with  their  dates. 

The  Act  of  Settlement  passed  after  the  accession  of  William 
ni.  provided  that  the  crown  should  pass  to  his  children  if  he  left 
any,  then  to  Anne  or  her  heirs,  and  m  default  of  either  to  the 
descendants  of  Elizabeth,  daughter  of  James  I.  Elizabeth 
married  the  Elector  Palatine,  and  had  issue  Sophia,  who  married 
Ernest  Augustus,  the  Elector  of  Hanover.  On  the  death  of 
Queen  Anne,  George,  the  son  of  the  Electress  Sophia,  became 
Xing  of  England. 

The  sovereigns  of  the  House  of  Hanover  are : — 


A.D.       A.D. 

1714— 1727 
1727— 1760 

1760— 1820 

1820— 1830 
1830—1837 


George  I.,  great  grandson  of  James  I.  ... 

George  II.,  son  of  Geoige  I 

George  III.,  son  of  Frederick,  Prince  1 

of  Wales,  and  grandson  of  George  II.  j 

George  IV.,  son  of  George  III 

William  IV.,  brother  of  George  IV. 

Victoria,   daughter  of   the    Duke    of\         "  ,o,„ 

Kent,  and  mecc  of  WilUam  IV.         /  "37 

4.  Who  sit  in  the  House  of  Peers  ?  Explain  the  name,  and 
discuss  the  constitutional  advantages  of  a  Second  Chamber. 

The  House  of  Peers  consists  of  the  Lords  Spiritual  and  Tem- 
poral of  England,  and  the  Representative  Peers  of  Ireland  and 
Scotland.  Twenty-six  Bishops  of  the  Church  of  England  occupy 
their  seats  for  life,  or  till  the  resignation  of  their  bishopric.  The 
Lords  Temporal  are  of  five  orders,  Dukes,  Marquises,  Earls, 
Viscounts,  and  Barons.  Their  title  is  hereditary.  The  repre 
sentative  peers  of  Ireland  are  elected  for  life,  the  Scottish  peers 
for  a  sipgle  Parliament  only. 

The  word  means  an  equals  and  is  derived  from  the  Latin  far^ 
equal,  and  the  persons  sitting  in  the  House  of  Lords  sit  there 
as  equals. 

Perhaps  the  chief  advantages  of  a  Second  Chamber  are,  that 
it  provides  for  the  reconsideration  of  measures  which  may  have 
been  hurriedly  passed,  or  only  imperfectljr  and  partially  con- 
sidered by  a  body  of  men  who  are  not  subject  to  the  capricious 
changes  of  opimon  which  often  occur  among  a  numerous  and 
partially-educated  population. 

Teaching. 

Write  notes  of  a  lesson  on  one  of  these  subjects : — 

The  four  seasons. 
Gold. 

Cause  of  Seasons, — ^The  inclination  of  the  earth's  axis  to  the 
plane  of  its  orbit.  Illustration,  Place  lamp  on  table,  and  move 
plobe  round  it  with  axis  perpendicular.  From  this  derive,  that 
half  of  the  earth  receives  light  and  heat  at  once ;  that  if  the 
earth's  axis  were  perpendicular  there  would  never  be  any  change 
of  season,  each  place  on  the  earth  would  have  always  12  hours 
day  and  12  hours  night. 

Inclination  of  Axis^  and  its  Effects, — 23^  degrees.  Now  show 
the  effects  of  inclining  the  axis,  and  keeping  the  inclination 
always  parallel  to  itselL  Place  the  globe  with  north  pole  turned 
towards  lamp.    Make  it  revolve,  and  show  that  parts  round 


about  the  North  Pole  never  lose  sight  of  the  sun  during  the 
revolution ;  then  draw  attention  to  Uie  South  Pole,  and  elidt 
that  the  people  there  never  see  the  sun  during  that  revolution. 

Changes  pbces,  and  observe  change  of  season.  These  give 
winter  and  summer  clearly. 

Next  move  globe  slowly,  till  it  occupies  place  midway 
between  former  positions.  Show  that  North  Pole  and  Sonth 
Pole  are  then  equally  distant  from  sun,  and  that  ouch  place  will 
lurre  twelve  hours  day  and  night  in  the  revolution. 

From  this  derive,  that  the  North  Pole  and  the  district  23)  de- 
grees around  it  passes  from  all  day  graduallv  to  all  night  dnriog 
the  revolution,  that  the  amount  of  heat  received  varies  aoooidiog 
to  length  of  day ;  that  this  variation  we  name  the  seasons* 

The  Seasons, — Spring,  Summer,  Autumn,  Winter.  Name  the 
months  for  each  in  this  countrv,  and  show  that  the  further  a 
place  is  from  the  North  or  South  Pole  the  less  difference  there  is 
m  the  seasons. 

Benefits  of  the  Seasons, — Nearly  all  parts  of  the  earth  are 
rendered  habitable  ;  greater  variety  of  cbmate ;  greater  diversity 
of  products  ;  temperate  zones  produce  fruits  which  would  never 
ripen  but  for  this  change. 

Music. 

A  quarter  of  an  hour  allowed  for  this  paper, 

(N.B. — Pupil  Teachers  may  answer  the  questions  in  either  the 
Staff  Notation  or  the  Tonic  Sol-fa,  but  not  both*  The  questions 
in  the  Tonic  Sol-fa  Notation  will  be  found  at  the  end.) 

I .  Write  in  the  Treble  clef  the  signature  and  the  ascending  scale 
of  F  minor,  using  the  minor  or  flat  sixth  and  the  major  or  sharp 
seventh. 

I.  e 


i 


1* 


^M 


zz 


HEs: 


^ 


m 


2.  Write  above  (i)  an  augmented  second ;  above  (2}  an  ang- 
mented  fifth ;  above  (3)  a  major  third  :— 

(I)  (3)  (3) 


i 


I 


I 


I 


2. 


i 


(I) 


(2) 

1^ 


(3) 


I 


=& 


I 


i 


3.  Add  proper  time-signatures  to  the  following  :— 
(1)  (2) 


X 


zx 


i 


^ 


1 


3-  (I)  ^  (2) 

X 


■.,-^-^-Mf=^ 


m 


TONIC  SOL-FA  NOTATION. 

I.  Write  (i)  above  doh  an  augmented  second ;  (2)  above ^ an 
augmented  fifth  ;  (3)  above  ray  a  major  third. 

1.  (i)AV;  {2)  re';  (3)/^. 

2.  In  the  minor  or  lah  mode  (i)  which  is  the  essential  or  mioor 
sixth  and  (2)  which  is  the  essential  or  major  seventh? 

2.  {1)  Fah;  {2)  se, 

3.  Write  the  following  in  six-pulse  measure  by  trebbng  tlie 
value  of  every  note  : — 

|8  ji  .1  :•  4  4-  In  •-  4r  :d 


3. 

8 


:n 


I 


:1    |8    :d    :—  In    :—  t    |d   :- :- 1 
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Wards  from  an  Old  English  Ballad,* 

Moderate  time. 
zst  Trbblb. 

■ndTsBBLS. 


THE   USEFUL   PLOUGH. 


Bass. 


I^usic  iy  T.  Crampton. 

Kt — I.  ..I -j^— . 


1.  A      coun   -    try       life       is 

2.  They    rise   with  the  mom  -  ing 


sweet; 
lark. 


In 
And 


mo  -de  -  rate  cold    and 
la 'hour  till     al  -  most 


heat,, 
dark,. 


To 
ThcD 


.Ql --1"  ~  ■  ->.^y*  — — 


1st  Treble. 

2nd  Treble. 

Bass. 


Key  B^.  Moderate  time,  ntf 

!:8,  Id  :-  :8,.8,|d  :-  :r 
:ni  n  :-  :8,.8||8|  :-  :ti 
:d|  ld| :-  :nr.ni|ni  :-  :8| 


In       mo  •  de  -  rate    odd,      in        cold    and    he«t. 
And       U  •  bour    till      al   -   most,      al  •  most  ^k, 


pi:- 

:-|- 

:-  :n 

d:- 

:-|- 

:-:d 

d:- 

•.-1- 

:-:d, 

r  :n  :f   |ti 

li  :»i  :fi  |fi 
fi  :n,  :r,  |8, 


:-  :r 

d  :- 

:-  1-  : 

:-  :fi 

n,  :- 

:-  I-: 

:-  :«i 

d  :- 

:«i  iPii : 

-  :n 

-  :•! 


•  u        ^      >       ^       •  ^        V 

walk     in      the      air.      how     pleas  -  ant    and      fair !   >    In        ev    - 

fold  -  ing   their   sheep    they       hast  •  en      to      sleep ;  While     ev    - 


55 


S^^ 


K\ 


F.i. 

'8  :f  :n  11 

"id  :ti  :d  |d 

iWi  :«i  :di  if 


.S    N    N-r-JZ 1 


fair- est    of  flowers  a-  dom-ing   the  bowers,  And   ev  -  'ry    mea-dow's     brow: 
room- ing   is  ringing  with  birds  that  are  sing-ing  On  each  green  ten  •  der      bough:    With  what    con -tent   and 


^       1 ^—^ "^ 

To     that       I     say,    no 


1  :f  :n  |r  :r  :n 
n  :r   :d  Iti^^ti  :d 

8|  S8|   '81  |8|   !8|    S8| 


f  :n  :r  !d 
r  :d  :ti  Id 
Si  :8i  :8|  111 


:d 

:r 

:d 

:t, 

:li 

:t, 

n:-:r  |djt,  :1| 
l,:-:8ei|li:-  :lf 
d:-:ti  |1,:-  :f| 

P 


n   :-:-|-:-:n 

d:- 

:t,  11, :-  : 

86|:-:-I-:-:8e, 

1.:- 

:8e,|li:-  : 

n,  :-:-!-:-: 

• 

:     1    :    : 

r 
fe, 


i3^^F^^: 


I 


cour  -  tier  may    Com-  pare  with  they   who  clothe  in    grey.    And    fol  -  low  the   use  -  ful 
mer  •  ri  -  ment  Their  days  are  spent,  whose  minds  are   bent     To     fol  -  low  the   use  -  fill 


plough, 
plough, 


And 
To 


I 


t,:- 

:1.  Is.:-  : 

»i:- 

:fe,|8, :-  : 

• 
• 

:     I    :    :n 

:    :    I 
di-  it,  |1, 


1|  18, 


n 
d 


8 

n 


:f  :n  |r 
:r  :d   |ti 


I 


The 

-  :pi 

-  :tai 
:d 


f  :- 


ful  plough, 

-I-:- 
diir,  :- 


/ 

r 


n :r  :d  |8|  :- 
8,:f|  :n,  |f,  :- 
8,:8i:8,  |8i :- 


t, 
f. 

8. 


d:-:-|- 
n,:-:-|- 
d,:-:H- 


r 
d 

f. 


8  :f  :n  If  :-:8 
d  :-  :d  ir  :-:r 
:8, 
pi,:r,:d,|t,:-:t. 


n 
d 


-:r|d:-:n 

-  :8i'  '        * 
-:r,|ii,:-:d, 


r  :n:f  |ti:-:r 
li:8i:f,|fi:-:f, 
fi:pii:ri|8i:-:8i 


d  :-:-!- 
n,:-:-|- 

d,:-:-|- 


*  The  oMer  copies  of  this  Ballad  have  the  words  "Painful  How." 
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W^tis  bf  Geo.  Bennett. 


THE    FARMER'S    BOY. 

Action  {at/M,). 


Musis  by  T.  Cramfton. 


lit  Trbblk 
and  TuBLB. 


Bass. 


1.  Oh,    luer  -  ri  •  ly   goes     the 

2.  Oh,    wea  •  ri  -  ly    rides     ihe 
and  veru  s/aztter. 


farm 
rami 


cr's  boy, 
er's  boy 


.Soon 
Back 


as    the  oocks  are 
on   old   Smil-er's 


crow  •  mg ; 
crup  -  per; 


He  most 
And  his 


^cjpj^zr^ — 1% — i^^zjij jt^nri— I— ji-Tjp 


Key  C 

ist Treble,  f  m    Is  :-.l  :8  Is  :-  :8  jn 

2nd  Treble.  <  :n     n  :-.f:n  in  :-  :n  js 

Bass.       C:d    Id  :-.d:d  |d  :-  :d  Id 


d'ls  :-:-! 
n  m  :-:- 
d  id  :-  :- 


t  :-.d':r'  |t 
r  :-Ji:t  if 
8   :-.8:8   it 


-  :f 

-  :t, 


8  :-  :-  in  :-  :%m 
d  :-  :-  Id' :-  li'Jf 


■9' 

work      all     day,    but     his 
(3)  eyes     they  wink  with     a 


heart       is 
drow  -  sy 


gay. 


blin 


10 

As 

As 


he 
he 


o  - 
tradg 


vcr     the    fields 
cs       in  -  doors 


1^ 

is 
to 


go  -    ing. 
sup  •  per. 


He 

Then 


(I 


G.  1. 

,.,   ._ 

:f 

In 

:f 

•d  :- 

:t, 

Id 

:r 

•n  :- 

:r 

Id 

:d 

:8 
:n 
:d 


f 

r 
t. 


-  :n 

-  :d 

-  :d 


Ir 

It, 

18i 


:n 
:d 
:8i 


:f 

if' 


a 
d 

Hi 


:1 
:d 


:• 
:d 

:ni 


If 
It. 

ITi 


n 
d 

d. 


r :- :-  |d :-  \*» 

t,:-:-|d:-|*i 
•i:-:-|d:-ll*i 


r* 

:t 

:■ 

Ir" 

f 

:f 

:f 

If 

• 

:s 

:t 

It 

-  :r 

-  :f 

-  :8 


n'  :-  :d'  1 8 
8  :-  :n  |n 
d  :-   :d'  |d' 


-  :d» 

-  :8 

-  :n 


W  :-  :r 

86 :-  :t 

PI  :-  :n 

f 


Id' 

II 
In 


:-  :t 

d<  : 

:-  :m 

1  : 

:-  :n 

1>  : 

-  :-  II. 

-  :-  11 

-  :-  II 


-  :»s 

-  ii'A' 


his     back   with 
es  (s)  bright  in 


(x)  claps 
ris 


a 
the 


atzl 


hear  -  ty  smack,  While  his      way   thro* 
dawn  •  ing   light.  While  the     skies     in 


the 
the 


fur 
east 


'-— < — ^^ 


± 


rows    guid   •   ing,  (a)  His 
are      ro    •    sy,       while 

3E 


— »»- 


{ 


r' 

8 
t 


:d'  It 
:fe  18 
:1   18 


:d' 
:8 

:n 


1 

d 


8    :-    :f 

t|   :-    :r 

8      •"      S  8| 


n 

id 


:f 
:f 
:f 


:s 
:s 
:s 


^d. 

d' 
d' 


4= 


m 


:t 
:t 
:t 


:1 
:1 
:1 


s 

18 

IS 


•-  'f 
•-  'f 
—     -f 


PI  :-  :-  J8  :-  u 
n  :-  :-  |8  :-  :pi 
PI  :-  :-  j8  :-  :d 


iK»  K»  ^  '  i^  I 

way  thro'  the    fur  -  rows  guid 
skies    in     the  east     are     ro 


■  '     —J J     .  ■      '    jf    -  4        1       i       j     [    — ^^^— ^    .  ^  I  ».^ 

•  -K^  I  ^      J  ^         .i^.  ^     S- 


ing 
sy. 


Symph, 


I  :t  :d'  r' 

:-  :n' 

f':f  :>  it 

:-   :i 

f  :r  :d  It 

:-  :d 

r':-:-|d':- 
f  :-:-|n  :- 
8  :-:-|d  :- 


Syinpk. 

n'    !r':pi':d'|t:d' 


8 

d' 


8  :-  :fe8  :- 
t :-  :1  js  :- 


1 


8  :I  ;f  in  :-:8 
d ;-  :tild  :-:n 
n  :-  :r  Id  :-:d 


ljt2d'|r':-:n' 
f  ;f  ;n  |8  :-:8 
f  :r:d|t,:-:d 


t 
f 

8 


-Iff:- 

-jpi:- 

-id.:- 


(x)  Slap  right  hand  on  the  leg.         (2)  Point  straight  ahead.         (3)  Blink  the  eyes,  as  if  sleepy.         (4)  Close  eyes,  and 
imitate  being  asleep.        (5)  All  suddenly  jump  up.  and  finish  the  song  standing. 
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By  Edward  Aveling,  D.Sc  London. 

[This  series  of  articles,  whilst  dealing  with  the  subjects  required 
by  the  University  of  London  for  the  Matriculation  Examination 
and  with  those  required  at  the  Elementary  Stage  of  the  Inorganic 
Chemistry  (Branch  X.)  Science  and  Art  Department,  is  intended 
as  a  practical  guide  to  the  philosophical  and  systematic  study 
of  the  non-metidlics.1 

CHAPTER  IV.— HYDROGEN— (^tf«tf«»^<0. 
Properties.    Diffusion  of  Gases. 

D.  The  Properties  of  Hydrogen, — I  f  the  student  has  care- 
fully observed  the  behaviour  of  the  gas  prepared  in  any 
one  of  the  four  experiments  given  above  he  will  be  able 
to  make  out  its  properties. 

(i)  Condition, — A  gas  at  ordinary  temperatures.  Until . 
recently  all  efforts  to  liquefy  hydrogen  had  failed.  The 
two  chief  agenis  in  liquefying  gases  are  reduction  of 
temperature  and  increase  of  pressure.  Each  of  these 
helps  to  bring  the  particles  of  the  gas  closer  to  each  other. 
Cohesion  between  these  particles  triumphs  over  the 
repulsion  of  them  one  by  the  other,  and  a  liquid  results. 
A  pressure  of  3,000  atmospheres,  i>.,  3,000  times  as  great 
as  the  pressure  of  the  air  at  the  earth's  surface,  or  3,000 
times  1,033  grams  on  the  square  centimetre  has  been 
applied  to  hydrogen  without  liquefying  it.  Hence 
hydrogen  was  for  a  long  time  spoken  of  as  a  perma- 
nent gas,  f ./.,  one  that  could  not  be  reduced  to  the 
liquid  state.  In  1878-9,  however,  two  Frenchmen,  MM. 
Cailletet  and  Pictet,  working  quite  independently  one  of 
the  other,  succeeded  by  the  use  of  very  ingenious  methods 
in  liquefying  hydrogen  and  all  the  other  gases  said  to  be 
permanent. 

The  method  employed  by  M.  Pictet  is  as  follows.  The 
tube  of  glass  containmg  the  gas  to  be  li(|uefied  (5  metres 
long,  14  mm.  in  external  diameter,  4  in  internal,  and 
therefore  5  mm.  in  thickness)  isp  laced  in  a  tube  con- 
taining solid  carbon  dioxide.  The  latter  is  frozen  by 
being  placed  in  a  tube  containing  liquid  sulphur  dioxide. 
The  vapour  of  this  last  is  constantly  drawn  off  from  the 
surface  of  the  liquid  by  means  of  a  vacuum-pump.  The 
evaporating  sulpnur  dioxide,  producing  a  temperature  of 
- 1^**  to  -  70^,  cools  the  carbon  dioxide.  The  solid  carbon 
dioxide  has  a  temperature  of  — 140*^.  The  gas  within  the 
innermost  tube  is,  at  the  same  time  as  it  is  cooled  by  the 
frozen  carbon  dioxide,  subjected  to  great  pressure  (500 
atmospheres,  e.g^.  On  turning  a  stop-cock  at  the  free 
projecting  end  ot  the  tube  containing  the  gas  to  be  lique- 
fied, the  latter  escapes  as  a  liquid. 

The  method  employed  by  M.  Cailletet  is  as  follows. 
The  gas  to  be  liquefied  is  placed  in  a  small  tube  of  glass, 
surrounded  by  a  freezing  mixture,  and  so  arranged  that 
the  gas  may  at  a  certain  moment  be  put  into  connection 
with  the  air.  This  glass  tube  opens  below  into  a  cylinder 
of  steel,  containing  mercury.  This  mercury,  pressed  on 
by  water  that  is  forced  into  the  cylinder  from  a  massive 
steel  cylinder,  presses  on  the  gas.  When  the  latter,  lowered 
in  temperature  by  the  freezing  mixture  and  compressed 
by  the  mercury  that  is  under  pressure  from  the  forced-in 
water,  is  suddenly  allowed  to  escape  into  the  air  its  expan- 
sion causes  a  very  great  reduction  of  temperature  and  the 
gas  is  liquefied. 

(2)  Efftct  on  the  Senses. — Without  taste  or  odour ;  in- 
visible and  colouiless. 

13)  Spedfic  Gravity, — The  lightest  terrestrial  body 
known.  It  is  indeed  the  standard  of  comparison  for  all 
gases  as  to  weight.  The  specific  gravity  of  a  body  is  its 
weight  in  reference  to  the  weight  of  an  equal  volume  of  some 
standard  body.  Its  density  is  the  amount  of  matter,  or  the 
mass,  of  a  certain  volume  of  any  substance,  as  compared 
with  the  mass  ot  an  equal  volume  of  the  standard.  The 
student  is  warned  not  to  confuse  specific  gravity  with 
density,  or  weight  with  mass.  A  body  may  have  no  weight. 
It  must  have  mass.  As  hydrogen  is  the  lightest  sub- 
stance known,  it  is  taken  as  the  standard  for  gases.  Its 
specific  gravity  and  its  denj^ity  alike  are  represented  by 


the  number  i.  The  air  is  sometimes  taken  as  the 
standard  for  gases.  There  are  two  reasons  why  it  is 
not  a  good  standard  It  is  a  mixture,  not  an  dement, 
and  it  is,  compared  with  hydrogen,  a  heavy  gas.  Air  is 
14*47  times  as  heavy  as  hydrogen.  Hence  the  specific 
gravity  of  any  gas  can  be  expressed  upon  the  air-scale  by 
dividing  its  specific  gravity  upon  the  hydrogen  scale  by 
14*47.  The  specific  gravity  of  hydrogen  on  the  air-scale  is 
I -5- 14-47  » -009. 

By  the  law  explained  on  page  259,  1 1*2  litres  of  hydro- 
gen at  o^  and  760  mm.  weigh  i  gram,  therefore  i  litre 

weighs-  '-  grams  ='0896  grams.    This  number  '0896, 

much  used  in  chemical  arithmetic,  is  called  the  crith, 
Ki»^^l  (crithe)  =  a  barleycorn.  The  weight  of  a  litre  of 
any  other  gas  may  be  calculated  by  multiplying  the 
crith  by  the  number  representing  specific  gravity  of  the  gas. 

(4)  SolubiHty.-^Wery  little  soluble  in  water.  100  cc  of 
water  at  normal  temperature  and  pressure  dissolve 
I '93  cc  of  hydrogen. 

(5)  Relation  to  Combustion,— In^^oima^Xt^  but  not  a 
supporter  of  combustion.  If  a  lighted  taper  is  plunged 
into  the  gas,  the  taper  goes  out,  and  the  hydrogen 
bums,  uniting  with  the  oxygen  of  the  air  to  form  hydrogen 
oxide,  or  steam.  Hydrogen  and  oxygen  mixed  together 
bum  on  application  of  a  light  with  explosive  violence. 
If  mixed  in  the  proportion  of  2  and  i,  their  combining 
proportions  by  volume,  the  explosion  is  dangerously  violent. 

Symbols  of  the  combustion  of  hydrogen  : 

2H»  +  0»    =aH»0 
4      +  32     SB  36 

4  vols.      2  vols.    4  vols. 

It  will  be  seen  that  the  two  gases  unite  in  the  proportion 
of  4  and  32  by  weight  to  form  36  by  weight  ot  water,  or 
(dividing  by  4)  in  the  proportion  of  i  to  8  to  form  9  by 
weight  of  vrater. 

Tae  volume-relationship  demands  close  attention.  4 
vols,  of  hydrogen  with  2  of  oxygen  only  form4  vols,  of  steam. 
To  understand  this  we  must  turn  to  the  law  explained 
on  page  259,  and  see  how  the  weights  and  volumes  of 
compound  gases  are  related. 

I  gram  hydrogen  at  o'C.  and  under  760  mm.  ]  occupveach 
16  grams  oxygen        „  „  „     „     f  „./fit^e8. 

14    „      nitrogen      „  „  „    „    j 

And,  generally,  the  number  of  grams  of  any  element 
gas  represented  by  the  weight- number  of  the  element 
occupv  at  normal  temperature  and  under  normal  pressure 
1 1  -2  litres. 

The  weight-number  of  the  compound  gas,  steam 
(H'0)=i8. 

18  grams  steam  (H'O)at  normal  temperature  and  pres- 
sure occupy  22*4  litres,  and  generally  the  number  of 
grams  of  any  compound  gas  represented  bv  the  weight- 
number  of  the  compound,  occupy  at  normal  temperature 
and  imder  normal  pressure  22*4  utres  or  2  volumes. 

In  the  special  case  under  consideration,  therefore,  the 
4  vols,  of  hydrogen  and  the  2  vols,  of  oxygen  are  con- 
densed into  4  vols,  of  steam. 

Exercises  on  the  Burning  of  Hydrogen  {solved). 

39.  ao  grams  hydrogen  are  burnt.  What  weight  of  oxygen  is 
required  and  what  weight  of  steam  is  formed  ? 

4  grams  H  require  32  O  and  form  with  them  36H'  O 
I  gram   „  requires  V  O  and  forms        „         V 

ao  grams  „  require2?Ji^0  and  form      „  S^xfo 

4  4 

=  160  grams  0, 180  gramsH'O. 

40.  32'4  litres  steam  are  required.  What  weight  of  hydrogen, 
and  what  volume  of  oxygen  are  needed  ? 

4  vols.  =44*8  litres  H'KD  need  4  grams  H  and  22*4  litres  O 

I  litre     „    needs -ig    „       ,.    HIJ 


II 


•I 


II 


22*4 


fi 


i> 


need 


A  X  22*4 


If 


22*4x22*4 


44-8  "        44^ 

a  grams  H,  11 '2  litres  O. 
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41.  How  Duuijr  cc  of  ox^en  must  be  mixed  wiih  i  grant  of 
bjrdrogeii  that  upon  explosioo  Dothing  but  stoun  maf  be  left  ? 
4  grams  H  requuea  voli.  =  l:'4  Iiliet=zz400ccO 


ploded.     What  gas  will  be  left  i 
proportion  of  the  original  mixl  ure  will  it  equal  P 
4  vols.  H  need  3  vols.  O 
I   vol.  ,.  needs }  vol.    „   =j 
Hence  all  the  H  will  be  used  and  ^  ihe  O, 

.-.  t  of  i,.  or  \  of  the  Orifiinal  mixture  will  be  left. 

43-  75<^-  oxyECn  and  i^cc.  hydrcceo  are  exploded.  Sup 
that  no  condensation   lakes  place,  what  vol.  ol  steam  is  fc 
and  what  volume  of  which  of  the  two  gases  is  left  ? 
4  vols.  H  with  a  vols,  0=4  vols.  II'O 
I  vol.    „    „     \  vol.  ,,=  l  vol.      ,, 
as  vols.  „     „   V  "ols-.i^'S^o'S'   II 
■••7S-V  =  6ztcc.  Oandascc.  HKl  are  left. 

Examples  ok 


33.  How  much  oxygen  by  weight  and  by  volume  is  necessary 
for  the  combustion  of  J  gram  of  hydrogen?.. .4  grams,  z-8  litres. 

34.  324  grains  water  are  required.  What  weight  hydrogen 
and  oxygen  must  be  taken  ? ^t\  and  199). 

35.  What  weight  of  hydrc^en  most  be  mixed  with  i  gram  of 
ox^en,  that  upon  explosion  nothing  but  steam  may  be  left  7  ... 

36.  A  mixture  of  equal  weights  of  oxygen  and  hydrogen  is 
exploded.  What  gas  will  be  left  after  the  explosion,  and  what 
proportion  by  wei^t  of  the  original  mixluie  will  it  equal  ? 

Ox^en ;  \. 

37.  lacc  of  hydrogen  and  15CC.  of  oxygen  are  exploded- 
What  gases  are  left  ^ler  the  explosion,  supposing  thai  no  con- 
densation takes  place? lice,  steam,  pec,  oxygen. 

38.  What  volume  of  hydrogen  must  be  mixed  with  8  grams 
oxygen  that  after  the  explosion  50OCC,  of  hydrogen  may  be  left  t 

(6)  ijfS^riai/wj.— Hydrogen  by  its  extreme  tenuity 
renders  sounds  very  weak.  A  bell  rung  in  a  jar  of 
hydit^en  can  scarcely  be  heard.  Hydrogen  is  a  great 
reducing  a^ent,  i,€.,  it  readily  takes  away  oxygen  from 
compounds  containing  that  element,  and  uniting  with  it 
forms  water  If  the  gas  is  driven  over  the  magnetic  iron 
oxide  formed  in  the  experiment  described  on  page  37 S, 
water  is  formed  and  iron  is  left. 

Symbeh  Fe,0(  +  4H«      =   4H»0  +3Fe. 

;fV>jA<nu>)iJ<YJani/1  56x3+ 16x44-8-4(3  + 16)  + 3x56 
velumts  /■■ , '  '■-  I  -■*    ' — , — ' 


4311.  How  much  iron  will  remain  as  a  ftee  metal  after  ii'3 
litres  hydrogen  have  been  passed  over  healed  iron  rust  ? 
If  8  X  II  *z  litres  H.  are  used,  16S  grams  Fe  remain. 


One  other  specialty  of  hydrogen  is  its  power  of  decom- 
posing cert^n  salts  when  it  is  just  liberated  from  a  com- 
pound that  contains  it,  t  .^.,when  it  is  in  a  nascent  condition 
(nascor=I  am  bom).  Pass  hydrogen  gas  into  a  solution 
of  ferric  chloride  (Fc,Cl,),  and  no  change  occurs.  But 
place  in  n  sulution  of  ferric  chloride  (which  is  of  a 
yellowish  colour)  some  line  and  sulphuric  acid,  and  the 
nascent  hydrogen  decomposes  the  salt  and  discbarges  the 
colour. 


Therapidityofitsdiffusionis  another  special  point  Dif- 
fusion is  the  passage  of  one  gas  into  the  space  occupied  by 
another.  Take  some  plaster  of  Paris,  mix  it  with  witei, 
spread  the  mixture  on  filter  paper.  Take  a  ^ass  tube 
}  of  an  inch  in  diajneter,  and  some  two  or  three  feet  long. 
Press  one  end  of  the  tube  into  the  moistened  plaster  oi 
Paris,  and  let  the  plaster  set.  The  tube  will  be  closed  at 
one  end  by  a  porous  plug  of  plaster  of  Paris.  Fill  the 
tube  with  hydrogen,  and  place  its  op>3i  end  in  a  vesiel 


Fig.  14. 

containing  any  coloured  liquid.  (Fig.  14.)  The  liquid  is 
seen  to  rise  within  the  tube.  The  hydrogen  is  diffusing 
out  through  the  plug  more  rapidly  than  air  is  passing  in 
through  the  plug. 

Anothermethod  of  showing  the  diffusion  of  hydrogen 
is  to  join  the  tube  with  its  porous  plug  to  a  U-shaped 
tube  containing  water,  and  to  place  over  the  plug-end  a 
beaker  (B,  Fig,  15.)  Pass  hydrogen  into  this  beaker,  and 


Fig.  15. 

the  hydrogen  in  the  beaker  B  will  pass  through  the 
porous  plaster  more  quickly  than  the  air  passes  out,  and 
will  force  the  water  below  up  and  out  of  the  free  limb  of 
the  bent  tube. 

It  is  found  that  the  lighter  a  gas  is,  the  more  rapidly  it 
ditfuses.  Experiments  with  various  gases  show  that  the 
power  of  diffusion  of  gases  varies  inversely  as  the  square 
roots  of  their  densities.  Oxygen  is  16  tiroes  as  heavy  as 
hydrogen.  The  square  root  of  16  is  4,  of  i  is  i.  Hydrogen 
diffuses  4  times  as  rapidly  as  oxygen. 

Exercises  on  the  Diffusion  of  Gases  {solved). 

(44,)  If  in  a  certain  time  30O  cc  oxygen  pass  Ihroughaporoo; 
plug,  what  volume  of  hydrogen,  and  what  volume  of  niliogcn 
will  pass  throi^h  in  the  same  time  under  similar  conditions  ? 

Densities  of  oxygen,  hydrogen,  and  nitti^enarc  16,  l,  14. 
Square  roots  of  densities    „  „        „       4,  1,  t/'4- 

01  gaswith  density  whosesq.  rootis4,      loocc.  difliise. 

,,  „  .,       I,        300X4=SOOCC   „ 
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(45.)  Compare  the  densities  of  two  gases  when  one  litre  of 
the  one  and  6400  cc  of  the  other  difmse  out  of  the  same  tube 
under  the  same  ciicumstances. 

Vols.  diffi]sed=  i,ocx>  cc.  and  6,4cxi. 

V(density  of  the  first) ^  * ^a 0  _  at 
-/(density  of  the  second)    "^    ^ 

.    density  of  the  first 


>> 


„  second      5' 


Examples  on  the  Diffusion  of  Gases  {for 

solution), 

(39.)  Compare  the  diffusion  volumes  of  air  and  hydrogen. 

3*803  '  i« 

(40.)  How  much  chlorine  gas  will  difi'use  while  a   litre  of 
oxygen  difiuses  ? ...671'!  cc. 

(41.)  What  IS  the  density  of  a  gas  300  cc.  of  which  diffuse  in 
the  same  time  as  iSoo  cc  of  hydrogen? 36. 

{To  be  continued,) 
0 


BY  ARTHUR  NEWSHOLME,   M.D.   LOND., 

<M  Mtdallist  and  University  Scholar^  Physician  U  the  City 

Dispensary, 

Chapter  XI.— THE  CIRCULATION   OF   THE 

BUOOT^—i.continucd), 

The  Mechanism  of  the  Circulation, — The  chief 
agents  concerned  in  it  are  the  following : — 

1.  The  rhythmical  action  of  the  heart. 

2.  The  elasticity  and  muscular  contractility  of  the 
arteries. 

3.  The  elasticity  of  the  capillaries,  and  the  relation 
between  them  and  their  surrounding  tissues. 

4.  The  valves  of  the  veins,  preventing  reflux. 

5.  The  efiect  of  the  contraction  of  voluntary 
muscles  on  the  veins. 

6.  Inspiration  favours  the  venous  circulation,  and 
expiration  the  arterial. 

The  Heart  is  the  central  organ  of  circulation.  The 
course  of  the  circulation  through  it  has  been  already 
described.  It  must  be  distinctly  remembered  that  the 
two  sides  are  contracting  synchronously,  the  heart 
bemg  really  a  double  organ,  by  which  the  blood  is  pro- 
pelled in  two  different  Erections.  The  contraction  of 
the  auricles  of  the  heart  sends  the  blood  into  the  cor- 
responding ventricles,  which  were  previously  empty. 
This  contraction  might  possibly  drive  the  blood  back 
mto  the  large  veins  near  the  heart,  as  they  are  desti- 
tute of  valves ;  but  this  is  prevented  by  the  fact  that 
the  veins  are  already  full  of  blood  flowing  towards  the 
heart,  while  the  ventricles  are  empty,  and  conse- 
quently the  blood  flows  in  the  direction  of  least 
pressure. 

As  soon  as  the  blood  comes  in  contact  with  the  in- 
teriorof  the  ventricular  walls,  it  excites  their  contraction. 
This  contraction  completely  empties  them,  forcing  the 
blood  into  the  aorta  and  pulmonary  artery,  which 
arise  from  the  left  and  right  ventricle  respectively. 
But  as  these  arteries  are  already  full  of  blood,  the 
ventricular  contraction  requires  a  longer  time  and 
greater  force  than  the  auricular.  Why  does  no  blood 
flow  back  into  the  auricular  cavities  ?  This  is  owing 
to  the  perfect  adaptation  of  the  mitral  and  tricuspid 
valves  at  the  moment  of  ventricular  contraction.  The 
return  of  blood  from  the  aorta  and  pulmonary  artery 
is  prevented  by  the  closure  of  the  semilunar  valves, 


and  the  blood  is  consequently  forced  onwards  by  the 
elastic  recoil  of  the  arteries  to  the  peripheral  parts  of 
'  the  body. 

The  time  during  which  an  auricle  or  ventricle  is 
contracting  is  called  its  systole  ;  the  diastole  being  the 
passive  period  of  refllling.  Thus  there  are  four 
periods  in  the  cycle  of  events :  auricular  diastole, 
auricular  systole,  ventricular  diastole,  and  ventricular 
systole.  Inasmuch,  however,  as  the  ventricular  systole 
occurs  at  the  same  time  as  the  auricle  is  being  refllled, 
and  the  ventricular  diastole  at  the  same  time  as  the 
auricular  contraction,  these  periods  may  be  reduced  to 
two. 

If  we  suppose  a  cardiac  revolution,  including  these 
four  events,  to  occupy  i-|^|ys=|^  sec,  the  following  wiD 
be  the  relative  duration  of  each  event : — Contraction 
of  auricles,  ^  sec. ;  of  ventricles,  ^q  sec. ;  period  of 
repose  (no  contraction  of  either  auricle  or  ventricle), 


TIT 


sec* 


Sounds  oftJu  Heart, — When  the  ear  is  placed  over 
the  region  of  the  heart,  two  sounds  are  heard,  follow- 
ing each  other  in  close  succession,  and  succeeded  by 
a  short  pause,  and  then  a  repetition  of  the  same  sounds. 

The  first  sound  is  dull  and  booming.  It  corre- 
sponds in  time  to  the  visible  impulse  of  the  heart, 
which  can  be  seen  between  the  fourth  and  fifth  left 
ribs,  a  little  lower  than  the  left  nipple,  and  between  it 
and  the  sternum.  This  impulse  is  owing  to  the  tilt- 
ing up  of  the  heart  at  the  moment  of  ventricular  con- 
traction. If  one  finger  be  placed  on  the  chest  at  the 
point  of  cardiac  impulse,  and  another  on  the  radial 
pulse  (at  the  wrist)  of  any  individual,  the  impulse  (as 
well  as  the  first  sound)  will  be  found  to  momentarily 
precede  the  radial  pulse. 

The  second  sound  is  shorter  and  sharper  than  the 
first,  and  follows  close  after  the  radial  pulse.  The 
difference  between  the  two  sounds  may  be  expressed 
by  saying  the  words  lubb-dup. 


During  1st  souttd. 
Contraction  of  ventricles. 
Commencement  of  dilatation 

of  auricles- 
Closure  of  auriculo*ventricular 

valves. 
Opening  of  aortic   and  pul- 
monary valves. 
Impulse  occurs. 


During  2nd  sound. 

Commencement  of  dilatation 
of  ventricles. 

Dilatation  of  auricles. 

Opening  of  auriculo-ventricular 
valves. 

Closure  of  aortic  and  pul- 
monary valves. 


The  cause  of  the  second  sound  is  the  sudden 
closure  and  vibration  of  the  semilunar  valves  on  the 
two  sides  of  the  heart.  Usually,  the  two  sides  pro- 
duce one  sound,  but  occasionally  there  is  a  lack  of 
synchronism,  and  then  a  reduplication  of  the  second 
sound  occurs. 

That  this  is  the  true  explanation  is  abundantly 
proved  by  disease.  When,  owing  to  thickening  or 
puckering  of  the  valves,  they  do  not  properly  approxi- 
mate, the  sound  is  replaced  by  a  bruit  or  murmur. 

The  cause  of  the  first  sound  is  less  certain.  It  is 
not  due  to  the  impulse  of  the  heart's  apex  against  the 
chest  wall,  as  it  occurs  when  the  latter  is  removed. 
The  two  other  explanations  given  are  that  it  is  due 
(i)  to  vibration  of  the  auriculo-ventricular  valves,  or 
(2)  that  it  is  a  muscular  sound  The  muscular  view 
of  its  origin  seems  to  be  negatived  by  the  fact  that 
muscular  sounds  are  only  produced  by  tetanic  con- 
tractionSy  while  the  cardiac  contraction  is  a  single 
spasm;  and  the  valvular  origin  of  it  is  strongly 
confirmed  by  the  fact  that  it  becomes  much  obscured 
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when  the  valves  are  diseased.  Both  views,  however, 
present  difficulties,  and  these  are  not  removed  by 
supposing  that  it  is  both  a  muscular  and  valvular 
sound. 

The  work  done  by  the  Juart  at  each  contraction  is 
very  considerable.  Calculations  are  not  altogether 
reliable ;  but  the  mean  of  various  results,  is  that  about 
six  fluid  ounces  of  blood  are  ejected  by  each  ventricle 
during  its  systole  by  an  average  adult.  It  is  evident 
that  each  ventricle  must  eject  exactly  the  same 
amount,  as,  otherwise,  the  whole  of  the  blood  would 
eventually  accumulate  either  in  the  systemic  or  pul- 
monary circulation.  The  pressure  of  the  blood  in  the 
right  ventricle  is  much  less  than  that  in  the  left 
(30  to  40  millimetres  of  mercury  as  compared  with 
300  mm.),  but,  owing  to  the  smaller  amount  of 
peripheral  resistance  in  the  lungs,  this  is  quite  suffi- 
cient to  drive  out  an  equal  quantity  of  blood. 

It  is  probable  that  the  amount  of  blood  leaving  the 
ventricles  varies  considerably  at  different  times.  Sup- 
posing  six  ounces  leave  the  ventricles  with  each 
stroke,  and  that  the  weight  of  the  blood  is  one-thir- 
teenth part  of  the  weight  of  the  body,  the  whole  of 
the  blood  will  pass  through  the  heart  in  thirty-two 
beats — !>.,  in  about  half  a  minute. 

The  frequency  of  the  hearts  beat  varies  greatly.  In 
the  adult  its  frequency  averages  seventy  beats  per 
minute.  It  is  quicker  in  children  than  adults ;  in 
females  than  males,  and  in  short  persons  than  in  tall. 
It  is  increased  by  exertion,  and  is  quicker  standing 
than  sitting,  and  sitting  than  lying.  It  is  quickened 
by  increased  rarity  of  the  atmosphere,  and  most 
markedly  affected  by  mental  conditions. 

Nervous  Relations  of  the  Heart. ^P^  the  phenomena 
hitherto  considered  are  purely  physical,  and  can  be 
imitated  by  mechanical  contrivances  outside  the 
body.  An  apparatus  can  be  invented,  driving  a  given 
amount  of  fluid  from  a  central  source  into  a  compli- 
cated system  of  tubes.  But  such  a  system  would  lead, 
in  the  animal  economy,  not  to  nutrition  but  destruc- 
tion. The  brain  and  stomach,  for  instance,  would 
receive  their  dole  of  blood  with  a  fatal  regularity 
whether  they  were  working  or  resting.  We  must  now 
turn  our  attention  to  the  vital  mechanisms  which 
enable  the  supply  of  blood  to  be  exactly  adapted  to 
circumstances. 

The  contraction  of  the  heart  is  not  under  the  con- 
trol of  the  will ;  it  is  automatic, .  and  the  impulses 
causing  it  arise  in  the  heart  itself.  This  can  be  proved 
in  the  case  of  cold-blooded  animals,  like  the  frog  or 
turtle,  in  which  the  heart  continues  to  beat  for  consi- 
derable periods  after  its  removal  from  the  body,  even 
after  the  cavities  have  been  cleared  of  blood.  If  the 
ventricle  of  a  frog's  heart  be  divided  from  the  auricle, 
both  continue  to  beat.  If  the  auricle  be  divided  longi- 
tudinally, each  half  will  go  on  beating  spontaneously ; 
and  the  division  may  even  be  carried  further,  with 
similar  results.  If  the  ventricle  be  divided  longitu- 
dinally, each  portion  continues  to  pulsate;  but  if 
divided  transversely,  the  lower  half  remains  motionless, 
while  the  upper  half  pulsates.  It  is  found  that  the 
parts  possessing  the  power  of  spontaneous  pulsation 
possess  ganglia  (composed  of  nerve  cells,  and  fibres), 
while  these  are  absent  from  the  ventricles,  except  at 
the  extreme  base.  It  would  appear,  therefore,  that  the 
pulsations  of  the  heart  are  associated  with,  and 
probably  due  to,  the  presence  of  these  nerve  ganglia 
in  its  substance 


The  beat  of  the  heart  may  be  stopped,  or,  in  other 
words,  inhibited^  by  impulses  sent  along  the  vagus,  or 
pneumogastric  nerve.  The  effect  varies  with  the 
amount  of  stimulus.  If  a  weak  electric  current  is  sent 
along  the  vagus  nerve  of  a  rabbit  no  actual  stoppage 
occurs,  but  only  a  lengthening  of  the  pause  between 
the  beats.  With  a  stronger  current  the  heart  stops  in 
diastole  for  a  varying  period.  The  inhibitory  effect  of 
the  vagus  overcomes  the  rhythmical  action  of  the  car- 
diac ganglia.  Atropin  (the  active  principle  of  bella- 
donna) overcomes  the  inhibitory  power  of  the  vagus 
by  paralysing  its  peripheral  terminations  in  the  heait 

The  inhibitory  action  of  the  vagus  nerve  may  also 
be  brought  about  by  reflex  actioa  A  blow  in  the 
abdomen,  for  instance,  may  cause  a  nervous  shock 
which,  by  transmission  down  the  vagus,  stops  the 
heart.  Sudden  emotional  influences,  as  in  fainting, 
may  stop  the  heart,  the  stimulus  being  carried  along 
the  vagus  nerve;  while  other  emotional  influences 
may  paralyse  the  inhibitory  apparatus  and  cause  violent 
palpitation. 

The  vagus  nerves  arise  from  a  particular  part  of  the 
medulla,  known  as  the  cardia-inhtbitory  centre^  through 
which  they  are  brought  in  relationship  with  other  parts 
of  the  nervous  system. 

An  increase  of  the  arterial  blood  pressure  is  followed 
by  a  slowing  of  the  pulse.  This  slowing  of  the  pulse 
only  occurs  when  the  vagus  nerves  are  intact.  We 
may,  therefore,  infer  that  the  result  is  due  to  the  high 
blood  pressure  stimulating  the  cardio-inhibitory  centre, 
and  thus  partially  inhibiting  the  heart.  A  low  blood 
pressure,  on  the  other  hand,  leads  to  a  quickening  of 
the  pulse,  by  a  reversed  mechanism. 

(To  be  continued^ 


BY  W.   C.   COUPLAND,   M.A.,    B.SC., 

Lecturer  en  Mental  and  Moral  Science  at  Bedford  Collegi, 

London* 

VII. — The  Formation  of  Habits  and 

Character. 

The  whole  process  of  Education  may  be  described  as 
a  formation  of  habits,  for  the  ideal  of  the  Educator  is 
a  spiritual  organism,  whose  operations  are  spontaneous 
without  being  irregular,  free  from  hesitation  and 
doubt,  but  correctly  responsive  to  every  call.  The 
scene  of  conscious  effort  is  for  ever  shifting,  and  we 
pass  on  to  fresh  conquests,  trusting  to  the  self-sustain- 
ng  power  of  the  system  to  keep  our  action  true,  even 
when  in  strictest  parlance  we  know  not  what  we  da 
The  supreme  office  of  volition,  indeed,  is  to  bring 
about  its  own  effacement ;  for  nothing  is  reaUy  wdl 
done,  no  virtue  is  ever  really  such,  until  the  act  has 
become  automatic,  the  excellence  second  nature.  We 
take  infinite  pains  at  first  to  bring  all  our  energies  to 
bear  upon  some  special  task,  and,  as  the  effort  is  pro- 
longed and  renewed,  gradually  experience  a  sense  of 
diminished  strain,  until  at  last  we  find  ourselves  in  the 
possession  of  powers  which  once  seemed  utterly 
beyond  our  wildest  hopes.  These  remarks  apply  to 
every  region  of  mind  and  every  form  of  activity. 
The  method  by  which  we  obtain  the  simplest  manual 
skill  is  the  same  as  that  whereby  the  good  dozen  is 
fashioned;  and  here  as  there  the  training  is  only 
finished  when  the  bare  idea  of  what  is  to  be  done  is 
instantly  foUpwed  by  the  cl^d  jts^lf.    Th?  labour  of 
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acquisition  is  undoubtedly  vastly  greater  in  some 
cases  than  in  others,  but  if  there  be  only  the  rudiments 
of  a  faculty  to  start  with,  no  attainment  is  utterly  tu 
be  despaired  of. 

Dr.  Reid  wrote  :  '  No  man  can  show  a  reason  why 
our  doing  a  thing  frequently  should  produce  either 
facility  or  inclination  to  do  it.  The  fact  is  so  notorious, 
and  so  constantly  in  our  eye,  that  we  are  apt  to  think 
no  reason  should  be  sought  for  it,  any  more  than  why 
the  sun  shines.  But  there  must  be  a  cause  of  the 
sun's  shining,  and  there  must  be  a  cause  of  the  power 
of  habit'  It  is  strange  for  us  to  read  such  a  passage 
now.  What  seemed  to  Reid  so  mysterious  as  to  be 
placed  by  him  on  a  par  with  instinct  cannot  be  said 
any  longer  to  baffle  explanation.  We  find  a  quite 
sufficient  reason  for  the  force  of  habit  in  the  capacity 
of  nervous  matter  to  retain  the  results  of  frequent 
stimulation  in  structural  modifications,  the  extreme 
form  of  which  is  subjectively  familiar  to  us  as  indis- 
soluble or  inseparable  Association.  The  effect  of  re- 
peated exercise  of  the  same  kind  is  to  groove 
channels,  or  form  connections,  in  nervous  matter, 
which  render  the  passage  of  nerve  force  more  easy  in 
future,  and  thus  to  minimise  that  feeling  of  resistance 
which  we  know  as  effort.  That '  inclination '  should 
go  along  with  '  facility '  is  also  patent,  for  success  is 
always  the  parent  of  fresh  desire,  and  diminished  ob- 
struction to  the  realization  of  our  aims  is  attended 
with  a  sense  of  satisfaction  which  reacts  upon  the 
motor  centres. 

The  establishment  of  a  Habit  is  a  great  mental  and 
moral  economy.  Considering  the  number  of  things 
hourly  to  be  done,  we  should  come  but  badly  off  if  we 
were  not  able  to  relegate  the  performance  of  numerous 
actions  to  unconscious  centres,  if  we  could  not  bring 
the  whole  force  of  consciousness  to  bear  upon  each 
novel  task.  We  ought  not  to  fear  the  reproach  of 
becoming  '  machines.'  It  is  the  very  best  thing  that 
can  happen  to  us.  The  more  mental  machinery,  the 
larger  our  sphere  of  action,  the  greater  our  spiritual 
possibilities.  Thb  is  not  less  true  in  the  moral  than 
in  the  intellectual  region.  This  much  indeed  is  true 
—virtues  are  not  to  be  counted  off  on  the  fingers  like 
so  many  books  of  Euclid,  which  may  be  mastered  in 
the  few  years  of  school  discipline,  and  the  character 
pronounced  complete.  Special  moral  habits  un- 
doubtedly may  be  acquired,  and  evil  tendencies  eradi- 
cated by  careful  drill,  but  the  automatism  of  the  moral 
nature  is  pervasive,  and  a  character  that  can  be  par- 
titioned into  its  ethical  qualities  is  not  usually 
considered  an  exalted  one.  But  whilst  guarding 
against  the  vulgar  confusion  of  propriety  with  ethical 
worth,  not  a  word  must  be  said  against  the  gain  of 
moral  machinery.  To  be  good  requires  truly  a  vast 
preliminary  amount  of  dtdng  good,  and  the  struggles 
are  usually  attended  with  distress  and  intense  self- 
consciousness.  It  would  be,  however,  to  miss  the 
beauty  of  the  ethical  life  to  represent  the  face  of  Duty  as 
troubled  and  anxious  to  the  very  last.  The  highest 
virtue  is  unconscious  virtue ;  and  a  nature  conscious  of 
its  effort  and  sacrifice  is  not  only  repellent,  but  im- 
perfectly moral 

In  entering  on  the  subject  of  Moral  Education  in 
the  detail,  however,  we  pass  into  a  region  where  the 
difficulties  of  the  practical  trainer  thicken  fast  It 
would  be  hard  to  sa^  in  which  phase  of  mind  the 
divereity  is  greater,  in  mtellectua)  ability  or  moral  dis- 
position \  but  it  is  ceruin  where  guidance  is  easier. 


It  may  require  very  thorough  comprehension  of  the 
laws  of  mental  growth  nicely  to  adjust  the  burden  to 
the  back  in  the  varied  field  of  intellectual  acquisition; 
but  the  profoundest  psychology  will  hardly  by  itself 
afford  the  insight  needed  for  coping  with  the  tenden- 
cies of  the  moral  nature.  There  are  several  reasons 
for  this.  In  the  first  place  it  cannot  be  said  that 
Theory  is  here  far  ahead  of  Practice.  Both  Theory 
and  Practice  are  in  a  very  backward  state.  Although 
people  have  been  disputing  and  preaching  about  Right 
and  Wrong,  and  the  Conduct  of  Life,  for  an  indefinite 
period,  it  cannot  be  said  that  Moral  Science  is  any^ 
thing  like  as  advanced  as  Physical  and  Intellectual 
Science.  Again,  although  the  Art  of  Instruction  is 
still  far  from  having  reached  a  perfect  form,  the  pains 
that  have  been  expended  upon  it  have  certainly  been 
far  greater  than  those  expended  on  Moral  Discipline. 
This  is  a  natural  consequence  of  the  circumstance  that 
tutors  rarely  possess  the  entire  direction  of  youth,  their 
office  usually  being  restricted  to  the  culture  of  the  in- 
tellect ;  and  moral  education  requires  constant  drill  or 
a  watchful  eye,  both  in  and  out  of  season.  And  even 
where  the  opportunity  is  afforded,  the  order  of  mind 
required  for  dealing  with  the  moral  nature  is  so  far 
higher  than  that  needed  for  merely  imparting  know- 
ledge that,  with  the  limited,  not  to  say  low,  estimate  of 
the  schoolmaster's  function  which  has  prevailed 
hitherto,  it  would  be  surprising  if  the  traditional 
methods  possessed  any  considerable  worth.  To  dis- 
cipline the  emotions  and  the  wills  of  others  effectually 
requires  not  merely  extraordinary  discernment,  and 
the  power  of  re-living  the  life  of  youth,  but  also  a  rare 
disinterestedness,  which  can  refrain  from  giving  effect 
to  personal  likes  and  dislikes,  and  maintain  the  atti- 
tude of  an  impartial  judge  and  guide.  So  much  de- 
pending on  the  teacher's  personal  qualities,  it  is  to  be 
feared  that  rules  dealing  with  the  formation  of 
character  may  degenerate  into  lifeless  precepts,  and 
no  good  end  be  served  by  the  endeavour  to  supply 
them. 

If  principles  are  to  be  laid  down  they  must  be 
of  the  broadest  possible  kind,  and  the  application  of 
them  when  assented  to  must  be  as  flexible  as  possible. 
Now,  there  is  one  broad  principle  coming  to  be  recog- 
nised in  .moral  education,  and  which  it  is  to  be  hoped 
will  never  be  lost  sight  of  again,  viz.,  that  the  dis- 
cipline must  be  naturd  and  not  artificial,  grounded  in 
relations  that  are  necessary  and  not  arbitrary. 
Although  thus  tersely  expressed,  the  principle  may 
not  be  very  apparent,  a  slight  paraphrase  will  show 
that  we  are  going  to  the  root  of  a  very  important  sub- 
ject I  postulate  that  education  is  to  be  thoroughly 
real.  I  assume  that  the  business  of  the  teacher  is  to 
fit  the  pupil  to  be  a  capable  and  worthy  being  in  this 
human  life.  Considering  the  wide  differences  of 
opinion  on  topics  that  are  subsumed  under  the  term 
Religion  or  Theology,  in  dealing  with  education  as  a 
science^  no  other  ground  than  this  is  permissible.  If 
the  public  teacher  be  once  allowed  to  overstep  the 
limits  of  the  real  world,  there  is  no  possibility  of 
coming  to  any  general  agreement  on  the  subject  of 
education.  It  is  the  business  of  the  schoolmaster  to 
see  that  the  child  entrusted  to  him  assimilates  positive 
knowledge,  and  is  rendered  capable  of  being  an  effi- 
cient member  of  a  society  whose  existence  is  beyond 
dispute.  Practically,  he  has  to  be  made  a  worthy 
citizen,  fitted  to  add  to  the  world's  wealth,  and  to 
contribute  his  mite  to  further  the  welfare  and  happi- 
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ness  of  humanity.  What  is  the  corollary  from  this  ? 
That  those  things  must  be  regarded  as  vutues  which 
tend  to  accomplish  these  ends,  those  things  must  be 
held  to  be  vices  which  are  likely  to  be  impediments 
to  the  same.  And  the  kind  of  discipline  is  strictly 
conditioned  by  these  considerations.  As  the  school 
is  only  a  preparation  for  a  real  world,  so  the  kind  of 
discipline  which  will  there  hold  him  to  his  duty  should 
be  here  employed  in  miniature.  The  good  and  ill 
fortune  he  will  there  encounter  will  be  (so  far  as 
personal  conduct  is  concerned  with  it)  the  infallible 
consequence  of  his  conduct ;  so  in  the  school,  cause 
and  effect  must  be  equally  necessary,  if  the  school  is 
to  be,  as  it  should  be,  a  place  of  rehearsal,  or  a  drill- 
ground 

{To  be  continued^ 


ANSWERS  TO  ARITHMETICAL  QUESTIONS 
IN  THE  '  SCHOLAR '  FOR  DECEMBER, 
1884. 

STANDARD  III. 

A  I.  9927  +  51.  D.  I.  /9198  17s.  7Jd. 

2.60,280  +  11.  2.  ;f  184  IS.  4jd. 

3-  94,732  +  25-  3-  ;f 6,990,816   18s. 

B.  I.  721,756,999.560.  oid. 

2.  61,627+18. 

3.  11,003+563.  E.  I.  /909  14$.  5id. 

C.  I.  /ii,795  5s-  7fd-  2.  ll  8s.  7|<1. 

2.  A 1 7,070  7s.  8d.  3.  jf8207  2s.  lofd. 

3.  ;Ci6o,278  IIS.  8id. 

STANDARD  IV. 

A.  I.  26,409  ft. 

2.  6,744  ll)s.  D.  I.  ;£'239,203  i6s.  7^. 

3- ;f  534  9s.  9d.  2.  1,221,120  min. 

B.  I.  1294yds.  4ft.  899  in.  3.  3,300  pieces. 

2.  9,460,848  min. 

3.  £1  15s.  lid. 

C.  I.  ;65  i7s*o^d.  +  i27.  E.  I.  133,947  ft. 

2.  3  mis.  4  hir.  33  po.  2.  2,344,77ogalls.  i  gill 

3i  yds.  3.  £200  14s.  3id. 

3.  84  packets. 

STANDARD  V. 

A.  I.  22^  days.  2.  ;f90  17s.  6d. 
2*  ;fl93  I2S.  3.  ;f204  los.  lid. 
3.  ^83  14s.  6d.  D.  I.  i|f(. 

B.  I.  £i\^  OS.  Id.  2.  \4h- 

2.  Lyi  5s.  9d.  ^  3.  »*. 

3.  ;f342  i8s.  8d.  E.  I.  22^  mis. 

C.  I.  44  yds.  2  qrs.  2  nls.  2.  £\^o  2s.  6jd. 

o  in. +81.  3.  ;f  180  6s.  7|d. 

STANDARD  VI. 

A  I.  480  hours.  2.  i\\\, 

2,  20703125.  3.  '16875. 

3*  ift-  D.  I.  10^. 

B.  I.  I33i  tons.  2.  iz  i6s.  3d. 
2.  (fl)  1% ;   (^)  tHt  ;  3-  2S.  I  Ad. 

(0  S;.  E.  I.  6}  days. 

3«  3A»  2.  2f^. 

C.  I.  9  days.  3.  ;f 388,600. 

STANDARD  VII. 

A.  I.  5  per  cent.  3.  jf  2400,  4}  per  cent. 

2.  £\Qy  D.  I.  30  per  cent. ;    17^ 

3.  4s.  6d.  pier   cent. ;     ana 

B.  I.  8s.  4d.  52^  per  cent. 
2.  ;f 216-4948...  2.  ;f50. 

^   3.  *  or  -5.  3.  i}^. 

C.  I.  20  p.  c.  more,  and  E.  i.  6637  ac.  2  ro. 

i6|  per  cent.  less.  2.  ;i^i8oi  14s.  3fd. 

2.  15s.  2|d.  3.  15,800. 


^ttblixations  $mibfjej[r« 


Bell  (Q.)  and  Sona- 

BelFs  Books  for  Young  Readers, 


Blackie  and  Son— 

In  Freedom's  Cause.     By  G.  A.  Henty. 

True  to  the  Old  Flag.    By  G.  A  Henty. 

St.  George  for  England.    By  G.  A  Henty. 

Traitor  or  Patriot  ?    By  Mary  C.  Rowsell. 

The  Wreck  of  the  Nancy  Bell,    By  J.  C.  Hutcheson. 

Algebra.    Part  II. 

Pinkerton*s  Trigonometry. 

Bunyip  Land.    By  G.  Manville  Fenn. 

Mei&ardoc    By  G.  ManviUe  Fenn. 

Magna  Charta  Stories.    By  A  Gilman. 

Oassell  and  Ckx,  Limited— 

Cassell's  Modem  School  Copy  Books.    Nos.  r  to  12. 

Chambers  (W.  and  R.)— 
Chaucer :  The  Tale  of  the  Man  of  Lawe  (with  Notes). 

Falooner  (John)— 
Civil  Service  Copy  and  Exercise  Books.    Nos.  I  to  7, 

Heywood  (John)— 

John  Heywood*s  Combined  Writing  and  Rudimentary  Draw- 
ing Copy  Book. 

Hodder  and  Stouahton— 
There's  a  Friend  for  Little  Children.     By  J.  F.  Armstrong. 
The  Two  Sisters.    By  L.  T.  Meade. 
Scarlet  Anemones,    ay  L.  T.  Meade. 
The  Story  of  the  Life  of  Jesus. 
Story  after  Story. 
Cheerful  Sun^lays. 

The  Children's  Pastime.    By  Lisbeth  G.  S^in. 
The  Spitalfields  Genius.    By  J.  Fayle,  B.  A 
Stanley  Grahame.     ByCjordon  Stables,  M.D.,  R.N. 
The  Children's  Portion.    By  A.  Macleod,  D.D. 
Charity  Moore. 

Daisy  Snowflake's  Secret.    By  Mrs.  G.  S.  Reaney. 
The  Mothers*  Friend.    VoL  XVI. 

Hodfirson  (F.)— 
An  Introduction  to  Geometry.    By  J.  Walmsley,  B.  A 
The  State  and  Education.    By  C.  H.  Schaible,  Ph.D.,  M.D., 
F.C.P. 

Isbifiter  (W.),  Limited— 
The  Sixth  Natural  History  Reader.     By  Rev.  J.  G.  Wood, 
M.A 

Johnston  (W.  and  A.  K.)— 

Johnston's  Illustrations  of  Chemistry.    Sheets  Na  i  and  2 

(with  Handbooks). 
Map  of  the  Holy  Land  (with  Handbook). 
Eskimo  Family. 
The  Chinese. 
The  Golden  Eagle. 

Letts,  Son,  and  Go.— 

Letts*s  Illustrated  Household  Magazine  for  November. 

JjomgmaxiB  and  Ck>.— 

Readings  in  Social  Economy.    By  Mrs.  F.  Fenwick-Miller. 
Historical  Biographies.    By  S.  R.  Gardiner. 
Longman's  Magazine  for  November. 
Longman's  Magazine.    Christmas  Number,  18S4. 

Marshall  (J.)  and  Go.— 
The  Infant  Action  Song  and  Recitation  Book. 
Time  Tables. 

Midland  Bducational  O^radlng  Oompaoy,  The- 
The  Albion  Block  Face  for  In&nts  Schools. 

Murby  (T.)— 

Notes  on  Elementary  Phpic^raphy.     By  W.  S.  Fumeanz. 
Shaksperian  Characters  Delineatea.    By  W.  Weeks. 
Langton's  Examples  in  Arithmetic. 

National  Sooiety,  The— 
The  Childhood  of  Christ  (Picture  Card). 

Nelson  (T.)  and  Sons- 
Primary  History  of  England. 
Intermediate  History  of  England. 
Advanced  History  of  England. 

Beeves  (Wm.)— 
The  Peer  and  the  Prophet. 

Smith,  Blder,  and  Co.— 

The  Comhill  Magazine  for  November. 

Stewart  and  Oo.— 
History  of  Philosophy.    By  Dr.  Morrell. 
The  Divine  Interpretation  of  Scripture. 

Stock  (BlliotH 
Mottoes  and  Motives. 

Wyman  and  Sons- 
First  Lessons  in  English  Grammar.    By  S.  &  QneiiDi. 
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RULES. 

I.  £ach  correspondent  is  restricted  to  one  question.  We  should  be  much  obliged  if  correspondents,  who  send 
questions  for  solution,  would  give  (if  possible)  the  required  answer,  and  the  source  from  which  the  question  is 
obtained. 

3.  No  query  can  be  answered  unless  accompanied  by  the  real  name  and  address  of  the  sender,  not  necessarily 
for  publication,  but  as  a  guarantee  of  good  fsdUi  and  for  facility  of  reference. 

3.|^  When  a  pseudonym  is  adopted  it  should  be  written  at  the  end  of  the  query,  and  the  real  name 
and  address  on  a  separate  piece  of  paper,  — — 

4.  Correspondents  are  requested  to  write  their  queries  legibly^  and  on  one  side  of  the  paper  only. 

5.  Replies  will  not  be  sent  through  the  post 

6.  Queries  must  reach  the  office  not  UUer  than  the  12th  of  the  months  or  they  cannot  be  attended  to  in  the 
following  issue. 

*«*  All  communications  for  this  column  should  be  addressed — '  The  Query  Editor^  The  Practical  Teacher^ 
Pilgrim  Street,  Ludgate  Hill,  London,  E.  C. 


{Colensa.) 


Algebra. 

1.  Alpha  C— Solve  :— 

120  -  6our +45 =240  -  20OAr  +  639 
20Qr  -  6ar = 879  -  165 
140^:= 7 14 

2.  Inquisitive. — A  fanner  sold  on  one  day  2  oxen  and  3 
sheep  for  ^'34  los.,  and  4  oxen  and  5  sheep  for  £67  los.,  and 
6  oxen  and  7  sheep  for  jf  100.  Can  he  have  sold  all  the  oxen  at 
one  rate  and  all  the  sheep  at  one  rate  ?  (Edinburgh  University, 
1884.) 

If  the  oxen  were  sold  at  one  rate,  and  the  sheep  at  one  rate, 
and  if  x  and  y  represent  the  values  of  an  ox  and  a  sheep, 
respectively,  in  pounds,  then 

(1)  2Jf+a;^=  344^ 

(2)  4^+iy=  67i 

(3)  64:  +  7r=l00 
(i)  4Jf+^=69 
(2)  4Jf+Sy=67^ 


\ 


(I)  6x+9y=  103^1 
(3)  6jf+7>^=ioo   J 
2^=     3i 

'.  The  oxen  and  sheep  were  not  sold  at  one  rate. 


3.  Subscriber. — Find  m  in  terms  of  if  if 

Taking  1  >,«"-'_  ^« 
»f'*root;^  -^  » 


{ffamblin  Smith.) 


or  =  a*" 


n-i 


I 

M-  I 

,',  fn=sn     • 


4.  Mother  Louise.— Solve  :— 

jr"+>r=7,/»+jr=ii. 

(I)  j^-}-y=  71 
{2)^+x=Il/ 


z 


From  (i), ^=7-^; 

(2)  (7-j:')'+  Jp=ii 

49-i4x'+x*+  j:=sii 
jc^-i4x»+jr  +  38=  o 
{x-2)  (j:3  +  2jr*-iQT-i9)=o; 
If,  X-  2=0,  then  x=2. 

If,  x^+2x*  -  lox  -  19=0,  we  have  a  cubic  equation  for  solu- 
tion. 

To  eliminate  the  second  term  assume  x=z-). 
Then,  (z-{)3  +  2(z-|)«-io(z-i)-i9=o 

«3-25'  +  |z-^  +  2«>-|«  +  |-IOZ  +  V-I9=0      * 

In  the  equation,  x^+gx+r=:0,  by  Cardan's  process, 

Here,  r=-W.i'=-V-; 
Hence, 

-\^27X2-^^      4      "27   y 

.  /  3'7         yiWVMV?\* 
■*"^27x2"v^      4  27   / 

=  (W+A^/-56727)' 

r"     g^  . 
Now,  as  "7  +  i^  is  a  negative  quantity,  all  the  roots  are  real 

and  unequal,  and  Cardan's  solution  of  a  cubic  equation  is  of 
little  practical  use.  For  in  this  case  the  values  of  z  are  imagi- 
nary ;  and  although  we  know  that  cube  roots  of  these  expressions 
exist,  there  is  no  arithmetical  method  of  obtaining  them,  and 
no  algebraical  method  of  obtaining  them  exactly.  We  have  the 
roots  exhibited  in  a  form  which  is  algebraically  correct,  but 
arithmeticaUy  of  little  value.  (See  Todhunter's  *  Theory  of 
Equations.') 

.•.  The  only  integral  solution  is  jr=2,  and  ^==7- je=  3. 


5.  Pr.ec eptor. —Solve  :— 

x 


(1) 

(a) 


a+b    a-o 
x-y_  x-\ry 

zab      a'  +  l^, 

^       y 


[ToJhuntfr,) 


a+b    a-0 
x-y^  x+y 
2ab 


(2)  (€^-^l^^(<e+il^)y-2abx-\-2aby 

(a«-2a*+^V=(«"  +  2fl*+^V 
{a-bYx-ia+bfy 

"^'^  ia  +  bV 
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(I)  ——.+  \\. i—x \  s2a 

/.X  =  (fl  +  ^)«. 

6,  Alice  M.  M.  Dunn.— Solve :— 

"+  A^l  -  f  =  a/i  + 1   {T0dhunter.) 


-^/ 


x-a 


Squaring, 


1  =  1  + 


a  'V  ox  X 

(f-l)-V- 


-I — TL+i  -  Z 
ax  X 

ax 


x'-a^ 


Extracting  1 
square  root,  / 


V 


•*___^+i=o 
ax 

or 


V 


X^'-tf^^j 


or 


X*-flX  =  tf* 

""  4 
2  2 

•*^—      2       ^2 

•    ^^g(  :*:%/?+ 1) 


7.  Unity.— Solve  :- 


dx    d^a    ex   M^  ,^.        . 

^*-^— £-^ 

a     r    ^     </ 
3x  ,  cx^a  yd 

a      d     b     c 
bdx-\'acx^ac'\-bd 

ad  be 

{ac±bd)x^ac±bd 


9.  Cyclops. — Solve  the  equation : — 

x/x=  231^ 
xyw=:  420  I 

ytw=  1540  /"( mnchester  ColUge  Kkdm, 
xswss  66oj  i88a.) 

"tc^rther*   }  ^^'5'^^'= 23  ^  x  420  x  1540x660 

=7x11x3x7x3x20x7x11x20 

X3XIIX20 
=  7*  X  11*  X  3'  X  203 

xyvw^TY.  II  X 3x20 
S4620; 

X| 

10.  Unity,— Solve :— 

J  "~  X  X 

_4x^_20-4x_. 
5-x         X  ^ 

-i^-?-°+4=i5 
5-x     X 

5-x     X 

4J^-20(5-x)=iix(5-x) 

4x*-  ioo+20x=55x-iix« 

4X' + 1  u*  +  20X  -  55x=  100 

i5*'-35*=ia> 

3      ^ 
*'-y+(l)'=V+W 
_  240 +49 
3<» 

=w 

jr-t=dbV 

x=±V+I 
.*.  x=4,  or-l. 

11.  F.   HOLTON.— Ifx  "'  =(a-f)(^-f) 

s  "'=(fl-^)(a-r), 
find  the  values  of  x  -^ + s  and  abx -  ao' + bcz,    {CoUnso.) 

(I)x-'=:(a-r){^-r)     ] 

(2)^-'=(fl-i^)(^-f) 

(3)  z-^  ={a'b){a-c) 


ad 


be 


ad     be 
ad 


Xs 


8.  J.  W.  H. — Write  down  the  coe6Scient  of  x'  in  the  expan- 
sion of  (I  -x)-*.    (TodAunUr.) 

As  *  and  the  exptment  are  both  negative,  the  tenns  are  all 
positive. 

.'.  Coefficient  of  j5 

_4(4+iH4+a)-(4+>--i) 
_4.  5.  6...(r+3) 

IE 

13 


(I) 
(2) 
(3) 
(1) 
(2) 
(3) 


i=(a-r)(*-0 
i=(a-*)(*-f) 

I 
x= 


y= 


z  = 


{a^e){b-e) 
I 

I 


I 


{a-b){a-e) 
I 


+ 


^^^'^^'{a-e){b-c)^{a-'b){b-c)'^(a'b)[a-f) 
_(g-^)-(g-f)  +  (^~r) 

^a-b-a  +  c  +  b'-r 


abx  -  acy + hez= 


==0 


ae 


be 


_  ab{a  -b)-  ac{a  -  f )  -f  iV(A  -  c) 

_efib-  ab'^^ahe^H^e^c^c-^ra^^r^^SfL. 

ia-bXa-eXb-c) 
_ab{a-b)-bc{a-'b)-ae'a-c)±^!^f^ 

{a'-b){a-c)(b^e) 
_b{a''b){a-e)-e(a~b\(a'f)^ 
ia'-b){jii-eKb-e) 
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=  1. 


or. 


(a-^)(a-f)(*-0 


=  1. 

12.  Bois  Gilbert. — How  many  different  divisors  will  a 
number  have  which  is  the  product  of  n  different  prime  numbers  ? 
(yd  Stage  J  Science  and  Art  Chrutmas  Paper ^  1084.) 

No.  of  divisors  (including  unity  and  the  number  itselO 
=,+,+»Jf^')+"(''-'W''-«)  +  ...  +  ,. 

1.2  I.  2.  3 

(i  +  i^  or  2" 

=  I+|f  +  ^!l!LlL)  +  ...  +  i; 
I.  2 

.  *.  No.  of  divisors  (including  unity  and  the  number  itself) 
=  2». 


General. 

1.  £.  H.  CouMBE. — (i)  The  solution  of  your  query  appeared 
in  our  issue  for  February,  1882.    (2)  Perhaps  85  p«r  cent. 

2.  R.  W.  Pearson. — ^You  will  find  the  solution  of  your  query 
in  our  issue  for  April,  1883. 

3.  M.  R.  S. — Your  query  was  solved  in  our  issue  for  Novem- 
ber, 1882. 

4.  Agonistes.^  Either  Knight's  or  Burchett*s.  Both  are 
capital  manuals. 

5.  Doubtful. — As  you  say,  the  question  is  meaningless.  The 
inspector  evidently  intends  the  answer  to  be  10,  as  you  show 
in  your  postscript ;  but  as  half  of  the  boys  win,  it  is  absurd  to 
ask  for  the  average  loss  of  all.  Further  comment  on  the  sum  is 
ioeedlessy  and  we  will  not  attempt  its  solution. 

6.  £.  Kirk. — The  rider  was  solved  in  our  issue  for  March, 
1883. 

7.  Magpie. — You  will  find  the  solution  of  your  query  in  our 
issue  for  May,  1882. 

8.  C.  S.  J. — (a)  The  solution  of  your  query  (by  arithmetic) 
appeared  in  our  last  issue.     (^)  We  believe  your  writing  will 
oDtain  full  marks,     (r)  Amncr's  *  Notes  of  Lessons,  and  How 
to  Write  Them '  {Moffatt  and  Paige),  and  <  The  Handy  Book  of 
Object  Lessons  *  (two  series),  publi^ed  \yjJarrold  and  Sons, 

9.  Magister. — Vou  will  find  the  solution  of  your  question 
in  our  last  issue. 

10.  Xmas. — The  solution  given  is  quite  correct.  The  second 
and  third  cases  must  be  considered  apart  from  the  first.  In 
the  second  case  we  have  the  rate  of  steaming  and  the  rate 
of  walking  in  one  direction,  and  the  rate  of  the  tide  in  the  other. 
In  the  thud  case  we  have  the  rate  of  steaming  in  one  direction, 
and  the  rate  of  walking  and  the  rate  of  tide  m  the  other.  We 
trust  that  the  explanation  is  satisfactory. 

11.  T.  H. — ^Your  equation  is  exactly  similar  to  that  of  •  Mother 
Louise '  (No.  4,  Algebra,  in  this  issue). 

12.  T.  R. — You  will  find  the  solution  of  your  query  in  our 
ssue  for  August,  1882. 

13.  Bradford. — The  solution  of  your  query  appeared  in  our 
issue  for  March,  1883. 

14.  EuPHONisM.— We  should  think  *  Lily  Agnes  Best.' 
1$.  M.  G. — Apply  to  the  nearest  certificated  teacher. 

16.  Omai. — The  Latm  lessons  will  shortly  be  resumed  in 
the  Practical  Teacher.    Writing  is  *  Good.* 

17.  Friday.— Of  course  not.     Who  told  you  so  ? 

18.  Spero. — Surely  there  is  some  competent  teacher  at  hand. 
If  so,  go  to  him.    It  would  be  much  the  best ;  but  if  it  is  impos- 


sible, adopt  the  plan  you  mention.  You  ou^ht  not  to  be  left 
to  yourself.  Your  penmanship  and  composition  need  careful 
attention. 

19.  Encrinite.— You  are,  no  doubt,  aware  that  several  im- 
portant works  on  geology  have  recently  been  published,  notably 
GeikUs  *  Textbook,'  and  Greenes.  You  will  find  some  papers 
and  lectures  in  the  last  ten  volumes  of  *  Nature.'  You  will,  of 
course,  refer  to  the  reports  of  the  proceedings  of  the  Geological 
Society. 

20.  Chemist. — Before  analysing  the  beer  at  your  lecture,  we 
advise  you  to  rehearse  the  experiment  several  times  at  home. 
You  do  not  say  what  your  object  is.  If  you  want  to  show  the 
smallness  of  the  solid  residue,  evaporate  over  a  small  steam  bath 
equal  quantities  of  beer  and  milk,  and  compare  and  contrast  the 
results.  To  show  the  presence  of  alcohol,  distil  and  collect  the 
part  that  comes  out  first ;  blotting  paper  dipped  in  this  will 
burn  ;  the  presence  of  the  alcohol  can  also  be  snown  by  the  re- 
duction of  oichromate  of  potash.  It  would  perhaps  be  advisable 
to  exhibit  the  constituents  in  case  the  analysis  does  not 
succeed.  , 

21.  Apollo. — ^Writetothe  registrar,  Burlington  House,  Picca- 
dilly. A  syllabus  will  be  sent  to  you.  You  will  find  in  it  ^all 
the  information  you  require. 

22.  Blade. — For  an  account  of  winds  and  ocean  'currents, 
suitable  for  third  year's  pupil  teacheis,  iryAfurd/s  'Physiography,** 
and  Findlatet^s  '  Physiography.'  Etymology  implies  the  know- 
ledge  of  a  certain  number  of  roots,  as  they  are  called,  and  the 
force  of  prefixes  and  affixes.  A  full  account  of  all  you  ask  will 
be  found  in  Morris.     See  45  below. 

23.  Xmas. — The  certificate  questions  are  published,  and 
may  be  obtained  from  Messrs.  Chapman  and  Hall,  Henrietta 
Street,  or  through  any  bookseller.  _  ^ 

24.  Magister. — Try  Hugheis  *  Standard  Story  Books.' 

25.  B.  French. — Many  grammars  contain  useful  information. 
They  are  reliable  enough  ;  but  they  all  need  supplementing  by 
lessons  from  some  one  who  knows  how  to  speak  French,  ft  is 
impossible  to  acquire  a  correct  pronunciation  from  reading  a 
book.  You  may  profitably  turn  to  Casselfs '  Lessons  in  French,^ 
De  Lolmc  and  Ftunachfs  '  Synthetic  French  Grammar '  (Mac- 
millan). 

26.  G.  R.  T. — For  a  manual  on  building  construction,  suit- 
able  for  young  pupiL     See  Collins*  Series. 

27.  L.  G.  W. — Candidates  who  are  taking  second  year's  papers 
will  have  the  usual  examination,  which  includes  both  the  subjects 
you  name. 

28.  Edwal.— Try  DeschaneVs  •Natural  Philosophy,'  Parte 
II.  and  IV.  (Blackie  and  Co.).  The  syllabus  is  usually  ready 
in  December.  It  is  not  to  be  purchased  until  some  time  later. 
It  changes  but  little  from  year  to  year.  You  can  assume  that  the 
one  in  force  will  continue  much  as  it  is.  The  syllabus  for  1884, 
and  the  questions  set  at  Christmas,  1883,  can  be  procured 
through  any  bookseller,  price  6d. 

29.  MYiMa,— Hewitts  'Colonies,'  Curtiis  *  Outline  of  Eng- 
lish History,*  '  Epochs  of  English  History '  (Longmans),  Cur- 
wen^s  *  Commonplaces  of  Music,'  Part  B.,  is.  6d.  ;  'Standard 
Course,'  3s.  6d.     Add  Jevoni  '  Primer  of  Political  Economy,* 

IS. 

30.  Heathfield.— The  syllabus  is  in  the  *  Code.' 

31.  Farligh. — Both  specimens  are  too  upright,  and  the 
strokes  too  uneven,  the  curves  too  flat.  Practise  greater 
slope. 

32.  Interested. — Under  Art.  79,  any  person  approved  by 
the  inspector  has  a  permanent  qualification. 

33.  Bella. — ^You  seem  entitled  to  it :  communicate  with  the 
secretary  of  the  National  Union  of  Elementary  Teachers,  59, 
Chancery  Lane. 

34.  G.  F.  B. — (i)  By  permission  of  the  principal.     (2)  65. 

35.  Vale  of  Llangollen. — Writing  l^ible,  but  by  no  means 
elegant.     It  is  too  upright,  and  the  letters  are  badly  formed. 

36.  Brief.  --Stiff,  but  legible  ;  letters  well  formed.     85. 

37.  Silurian.— -70. 

H  H 
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38.  T.  Guild. — This  is  a  matter  which  is  settled  in  the  Coun- 
cil omce.  We  have  no  authentic  infonnation,  nor  can  you 
get  any. 

39.  Blackboard.  —  The  title  of  honorary  certificated 
teadier  is  new  to  us.     Explain  it,  and  repeat  your  query. 

40.  Vox. — We  know  of  no  small  book  containing  what  you 
want,  but  you  can  find  enough  in  any  good  history. 

41.  Nance. — We  believe  there  is  none.  You  will  find  it 
very  helpful  to  read  the  other  parts  of  the  work  :  one  part  explains 
the  other. 

42.  G]LGCA.^A'me^AM'j'Hellenics,'by^ai/r/tfif^Macmil]an). 

43.  Cromwell, — Consult  any  good  history. 

44.  Tutor. — ^We  dont  know  of  sm  annotated  edition  of  the 
English  works,  nor  a  translation  of  Feug^e.     For  Radfu^s 

*  Esther '  consult  Bohn*s  translation. 

45-  R-  H.  D.— Turn  to  '  Elementary  Lessons  in  Historical 
English,'  by  Dr,  Morris  (Macmillan),  2s.  6d.  (p.  27). 

46.  D.  E.  F. — You  can  satisfy  the  conditions  of  ordinary 
mental  acquirement ;  study  when  you  are  well  nourished,  not 
when  you  are  faint ;  give  the  most  wrapt  attention  possible  to 
your  work ;  don't  attempt  too  much,  thmk  frequently  about  it 
afterwards.  Some  people  find  systems  of  mnemonics  useful ; 
we  have  not. 

We  always  attend  to  the  requests  of  private  students.  For 
mathematiad  query  see  Rule  I. 

47.  Gentiu — You  must  state  exactiv  where  your  difficulty 
is,  or  we  cannot  help  you.  Avogadro's  hvpothesis  is  now  found 
to  be  a  direct  consequence  of  the  kinetic  theorv  of  gases.  A  full  * 
but  not  very  easy  account  of  this  theory  will  be  found  in  Max- 
welTs  'Heat,'  page  316.  But  the  law  may  be  considered  as  es- 
tablished by  the  relations  between  the  combining  proportions 
of  the  elements  by  weight  and  by  volume.  One  volume  of 
oxygen  unites  wiUi  two  volumes  of  hydrogen  to  form  two 
volumes  of  water  vapour.  The  weight  of  a  volume  of  oxygen 
is  sixteen  times  that  of  a  volume  of  hydrc^en,  and  the 
weight  of  a  volume  of  water  vapour  nine  times.  It  is  reasonable 
to  suppose  that  a  molecule  of  O,  and  two  molecules  of  H,  give 
rise  to  two  molecules  of  OH,  ;  but  as  two  volumes  of  H  unite 
with  one  of  O,  there  must  have  been  twice  as  many  molecules 
of  H  in  two  volumes  as  of  O  in  one  ;  t.^.,  that  equal  volumes 
contain  an  equal  number  of  molecules  at  the  same  temperature  and 
pressure.    See  *  Chemical  Theory,'  by  Ramsay  (Macmillan). 

Repeat  your  equation  ;  you  have  not  given  it  correctly. 

48.  No  Name. — The  fable  of  the  darkness  is  probably  due  to 
the  long,  dark  winters  of  the  northern  latitudes.  Cf.  Hayman,  vol. 
ii. ;  Merry ^  large  edition  ;  and  Gladstone's  *  Tuventus  Mundi.*  vol. 

lU. 

The  idea  of  a  living  man  penetrating  the  unseen  world,  and 
coming  back  to  tell  its  secrets,  is  a  figment  of  early  poetic  ima- 
gination.    This  natural  curiosity  found  satisfaction  m  poetry. 

49.  T.  H.  C.  Shaw.— What  edition  of  Orme's  *  Heat '  are  you 
using  ?  On  turning  to  the  book,  page  17,  we  find  the  sum  you 
have  sent  worked  out  in  full.  The  answer  you  sent  is  not 
correct,  nor  did  you  state  that  two  co-efficients  of  expansion 
were  used  (page  16). 

I  cm.  at  OX  becomes  i  '00086  at  ioo°C. 
and  I  cm.  at  loo'C    „        1*00092  at  2oo''C. 
.  •.  I  cm.  at  0°C       „        I  '00086  X  i  '00092  at  20o*C. 
and .  •.  13  cm.  at  O'C       „        i  '00086  x  i  '00092  X 13. 

=  13023149. 

50.  Macbeth.— A,  60.    B,  70. 

51.  Edinburgh. — The  manuals  by  Roscoe  and  Fownes  will 
be  found  suitable  for  all  the  examinations  you  name. 

52.  G.  R.  T. — Try  the  manual  in  Collins*  series. 

53.  Betz. — There  is  no  such  problem  as  you  send  on  page 
104  in  either  of  Todhunter's  books.  Give  correct  reference,  and 
repeat  your  query. 

54.  Pupil  Teacher,  -(i)  Ask  kindly  and  politely  for  a 
change.  (2)  How  do  you  know  you  can  claim  anything  ?  (3) 
Bv  passing  the  examinations.  (4)  Early  next  year.  We  know 
of  none. 

55.  DocEO.— Article  12  {d)  of  the  Code  distinctly  states  :— 

*  The  class  registers  must  be  marked  and  finally  closed  before  the 
minimum  time  constituting  an  attendance  begins.  If  any 
scholar  entered  in  the  register  is  withdrawn  from  school  before 
the  Ume  constituting  an  attendance  is  complete,  the  entry  of 


attendance  should  be  at  once  cancelled.'  The  attendances  of  the 
pupils  leaving  the  school  for  music  lessons  must,  therefore,  be 
cancelled. 

56.  X.  Y.  Z. — The  query  you  send  is  imperfect.  Both  state- 
ments are  the  same,  viz.,  that  the  first  number  is  |  of  the  second, 
and  therefore  any  multiples  of  3  and  5  satisfy  the  conditions. 
The  attention  of  the  publishers  should  be  called  to  the  question. 

57.  Troublesome. — (i)  The  second  part  of  your  deduction 
was  given  in  our  issue  for  March,  1883,  and  in  the  proof  the 
demonstration  of  the  first  part  appears.    (2)  No. 

58.  Assistant  Mistress. — ^You  will  find  the  solution  of  yoar 
query  in  our  issue  for  December,  1882. 

59.  Silurian. — The  solution  of  your  query  appeared  inou 
issue  for  June,  1882. 

60.  John  Yarker. — But^  primarily  a  conjunction,  may,  like 
most  other  English  words,  be  used  as  other  parts  of  speech—//., 
as  preposition,  adverb,  and  noun.  In  the  sentence,  '  The  valisuit 
only  taste  of  death  but  once,'  by  analogy,  and  fay  reference  to 
the  preceding  sentence,  we  think  but  clearly  means  onfyt  simply, 
or  not  more  than.  As  such  it  can  only  be  an  adverb.  Had  it 
said  very  often^  very  would  have  been  an  adverb  of  degree,  and 
we  are  of  opinion  that  but  is  the  same.  Suppose  you  wish  to 
call  but  a  conjunction,  then  you  get  the  sentence, '  The  valiant 
only  taste  of  death,  but  they  taste  of  death  once  I '  The  sen- 
tence is  not  complete  ;  it  needs  the  adverb  only^  to  which  we 
think  '  but '  is  equivalent.  In  every  sentence  words  must  be  parsed 
singly,  and  in  accordance  with  their  use.  But  once  is  an  adver- 
bial phrase,  but  but  alone  is  an  adverb. 

61.  E.  J.  B.  and  J.  P.,  BARLESTONE.-r-A  column  standing  on 
a  pedestal  25  ft.  6  in.  high  subtends  an  angle  of  45*  at  the  qre 
of^  an  observer,  who  stfuids  on  the  horizontal  plane  from  which 
the  pedestal  springs.  When  the  observer  approaches  20  h. 
nearer  to  the  column,  it  again  subtends  an  ax^le  of  45**  at  his 
eye.  Find  the  height  of  tne  column,  supposing  the  height  of 
the  observer's  eye  above  the  plane  to  be  5  fl.  6  in.  (7W- 
hunter ») 


Tan  AHCrrTan  (AHB+BHC) 

AC_.  Tan  AHB  +  tanBHC 

CH     I  -  tan  AHB.  tan  BHC 

BC 

AB-fBC 


Tan  45°  + 


CH 


I  -  tan  45. 


CH 

BC 

CH 
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,    20 

AB-f  20_  '      CH 

CH  20^ 

CH 

AB+20_CH  +  20 
CH    "CH-ao* 


TanAGC: 
AC^ 

CG 

AB  +  BC  _ 
CH  +  HG 


:Tan(AGB  +  BGC) 
=  Tan  AGB  +  tan  BGC 
"i-tan  AGB.  tan  BGC 


-♦"«•£§ 


AB  +  20 

CH  +  EF 


I  + 


20 


CH  +  EF 


I  -- 


20 


I  + 


CH  +  EF 
20 


AB+20  _         CH+20 
CH+20 


20 


'  ■CH+20 

_CH  +  20  +  20 

"CH +  20-20 
AB  +  20  _.CH  +  40 

CH  +  20        CH    ' 


AB  +  20,CH  +  20^ 

CH 
AB+20 

CH+20 

AB+20 

CH  +  20' 
CH 

CH-20 

CH»: 

20CHi 

.-.    CH: 


CH-20 

.CH+40 

CH 

.  CH  . 
CH-20* 
.CH+40 

CH 

:(CH-20)(CH  +  40) 
:CH«  +  20CH-800 

800 

?40. 


(I)    - 


AB+20_CH+2o 
CH 


CH-20 
AB  +  20_,  40+20 

40         40-20 

=M 
=  3 

AB  +  20=I20 

.*.  AB=ioo. 
. '.  Height  of  column  =  100  ft.     Ans. 
-Vfl^^— The  handwriting  of  E.  J.  B.  \&  pretty  fair, 

62.  S.  A.  W.,  Smethwick. — The  upper  half  of  a  post,  seen 
worn  a  point  on  a  level  with  the  foot  of  the  post,  subtends  an 
angle  whose  tangent  is  \  \  find  the  tangent  of  the  angle  sub- 
tended by  the  whole  post.     ( Todhunter.) 


Tan  ACBssTan  (ACD  +  DCB) 
^Tan  ACD  +  tanDCB 
i-taa  ACD.  tanDCB 


'     BC 


l-i 


DB 

BC 
AB_BC+3DB 

BC 


3BC-DB 
2DB_BC  +  3DB 

BC      3BC  -  DB 
2DB(3BC  -  DB) = BC(BC  +  3DB) 
6BC.DB  -  2DB»= BC» + 3BC.  DB 
BC»-3BC.DB=-2DB» 

BC»-3BC.DB  +  (322y=?pB^2DB« 

DB« 


BC=±?^  +  30_B 
2         2 
.-.  BC  =  2DB,  or  DB. 


Tan  ACB= 


2DB 


BC 
_2DB 

2DB' 
=  1,  or  2. 


or 


2DB 
DB 


Arithmetic. 

I.  Impatient.— Find  the  difference  between  the  simple  and 
compound  interest  of  ;f  150  at  4^  per  cent,  per  annum  for  3 
years.     {P.  T.  *s  Examination,  October,  1884. ) 

£ 
150 

9 


1350 


675 
3 


;^20-25 

20 


Simple  interest =;f  20  jgs. 


s. 


5'^ 


£ 
ISO 

9^ 

1350 


^6' 

"£ 
15675 

9 

2  I  141075 
jg7'05375 

£ 
i63'8o375 
9 


£ 
150 

67s 
15675 

7-05375 
16380375 

7*37116875 

171-17491875 
150 

;£'2I -17491875 
20 

s.  3'498375i^;2J 
12^ 

d.  5  'QSogg^^ 


2  I  147423375 
;^7'37n6875 

Compound  interest=;f2i  3s.  5iJUd. 
Difference =;f 2 1  3s.  5HW--JL20  5s. 
=  '8s.  5imd.     Ans. 

2.  Jerry.— A  boat's  crew  row  over  a  mile  and  a  quarter 
against  a  stream,  which  flows  at  the  rate  of  2  miles  an  hour,  in 
10  minutes.  The  usual  rate  of  the  stream  is  half  a  mile  an  hour. 
Find  the  time  which  the  boat  would  take  in  the  usual  state  of 
the  river.     (^Hamblin  Smith, ) 

They  could  row  (2- J)  miles  or  ij  miles  more  in  an  hour  in 
the  usual  state  of  the  river 

=^  of  li  miles  in  10  minutes 
= J  of  a  mile  in  10  minutes ; 
miles     miles     min. 

.*.  li+i  :  li  ::  10  :  Time. 
5 

=  f5^^x^)min. 
\4     I      3/ 

=  y  min. 

=  8^  min.     Ans. 

[Oivingtofhe  great  pressur».\on  our  space  a  large   number  oj 

Queries  are  Iield  over.] 
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By  Henry  A.  Reatoilous,  M.A.  (Lond.),  B.Scy 

Westminster  Tratning  College, 

The  subject  of  Hydrostatics  often  presents  peculiar 
difficulties.  There  is  no  royal  road  through  them. 
The  student  must  try  to  think  patiently,  clearly,  and 
attentively.  The  books  previously  named  contain  all 
that  is  necessary,  and  some  of  them  much  more.  There 
is  also  a  cheap  manual  by  Galbraith  and  Haughton, 
one  by  Magnus,  and  the  well-known  text-book 
by  Besant  (Bell  and  Co.).  The  first,  and  perhaps 
most  important,  point  is  to  get  a  correct  notion  of  how 
pressure  is  transmitted  in  a  liquid  and  a  gas,  and  how 
it  varies  as  with  the  depth.  If  a  be  the  area  of  the 
base  of  any  vessel,  h  be  the  height  of  the  liquid,  p  be 
the  density  of  it,  and  g  be  acceleration  due  to  gravity, 
then  the  pressure  on  the  base  will  bt  ah  pg dynes,  or 
h  pg  dynes  per  square  centimetre.  Sea-water  has  a 
pretty  constant  density,  and  a  pressure  guage  submerged 
at  a  constant  depth  would,  by  giving  us  the  dynes  per 
square  centimetre,  afford  us  a  means  of  comparing 
the  different  values  of  g  for  different  latitudes.  No 
notice  was  taken  of  the  pressure  of  the  air,  which, 
when  the  barometer  is  at  760  mm.  is  equal  to  15  lbs.  on 
the  inch,  or  1,033  gi^^Q^s  per  square  centimetre,  or 
I  ♦OSS  981  dynes  per  square  centimetre.  Hence,  if 
this  is  added,  the  pressure  at  any  depth  of  a  fluid  is 
1,033 ^9^i+h  p g dynes  per  square  centimetre. 

Suppose  a  body  is  floating,  partially  immersed  in 
water.  The  other  part  is  immersed  in  air.  The 
apparent  loss  of  weight  of  the  body  is  due  to  the  water 
displaced  and  the  air  displaced,  the  former  being,  of 
course,  very  much  the  greater  of  the  two.  What 
would  happen,  then,  if  a  beaker  containing  a  ball 
floating  in  water  be  put  under  the  receiver  of  an 
air-oump,  and  the  air  exhausted  ?    Obviously  the  ball 


would  tend  to  sink ;  more  of  it  would  be  immersed 
in  the  water. 

The  syllabus  mentions  specific  gravity,  and  modes 
of  determining  it.  The  student  is  specially  recom- 
mended to  determine  for  himself  the  specific  gravities 
of  a  few  substances.  Take,  for  instance,  a  penny ; 
weigh  it  in  air,  and  then  suspend  it  by  a  thin  wire  or 
fine  thread  to  one  scale-pan  of  a  balance,  and  im- 
merse the  coin  in  pure  water.  Now  weigh  it  agaia 
The  loss  of  weight  is  the  weight  of  an  equal  bulk  ol 
water.  Hence  the  specific  gravity  of  the  com 
^_weightofcoininair This  result,  however, 

weight  of  equal  vol  of  water. 

needs  correction,  as  the  weight  of  a  definite  volume  of 

water  varies  with  the  temperature.    A  correction  can 

be  made.    It  is  only  at  4*  C.  that  the  density  of  water 

is  unity.     The  temperature  of  rooms  we  work  in 

varies  from  12' to  20"  C.    The  weight  of  the  equal 

volume  of  water  is,  therefore,  a  little  too  small    The 

density  of  water  at  difierent  temperatures  has  been 

carefully  observed  and  recorded.     If  the  thermometer 

stands  atis"*  C,  and  the  loss  of  weight  in  water  is 

9*9915  grams,  the  weight  of  that  volume  of  water  at 

ft  _,         ,  _  ,                  1 0000 
4  C.  would  be  '99915  x ^=  10  grams. 

9915 

We  give  the  density  of  water  for  the  temperatur^ 
between  14  and  20.  At  14**  it  is  '99930 ;  at  15*, 
•99915; at i6','999i5;at  17",  •99884;at  18',  •99866;at 
19**,  -99847  ;  at  20,  -99827.  For  perfect  accuracy,  the 
weight  in  air  should  be  reduced  to  the  weight  in  vacuo, 
by  adding  to  the  weight  in  air  the  weight  of  the  air 
displaced  by  the  body,  and  subtracting  from  the  sum 
of  the  weights  used  the  weight  of  the  air  displaced  by 
them. 

The  presence  of  the  air  may  be  neglected  in  ail 
ordinary  cases,  as  it  would  only  stflfect  the  second  place 
of  decimals. 
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A  substance  like  cork  or  paraffin  should  then  be 
taken,  and  a  sinker  employed. 

Suppose  a  body  is  acted  upon  chemically  by  water, 
some  other  liquid  must  be  used.  Thus  a  piece  oif 
sodium  weighs,  say,  10  grams  in  air,  and  i  8  grams  in 
naphtha,  of  specific  gravity  '8  The  weight  of  an  equal 
bulk  of  naphtha  is  therefore  8*8  grams ;  but  an  equal 

bulk  of  water  would  be  — ^^  =11.   Hence  the  spe- 

o 

cific  gravity  of  sodium  would  \j  =  '9. 

Now  take  a  specific-gravity  bottle.  It  should  be 
be  quite  clean  and  dry.  It  can  be  cleaned  with  a 
little  acid,  or  if  greasy,  with  a  little  soda.  It  can  be 
sufficiently  dried  by  warmmg  it,  and  blowing  into  it, 
from  a  pair  of  bellows,  a  stream  of  air.  Weigh  the 
bottle ;  fill  it  with  distilled  water  and  weigh  it  again. 
The  weight  of  the  water  can  thus  be  obtained.  Rinse 
the  bottle  out  several  times  with  alcohol,  and  then  fill 
it  with  that  liquid  and  weigh  it  again.  The  weight  of 
the  alcohol  can  then  be  found  The  ratio  of  the  weight 
of  the  water  to  that  of  the  alcohol  is  the  specific  gravity 
of  the  latter. 

With  a  specific-gravity  bottle  we  are  able  to  find  the 
specific  gravity  of  small  fragments  of  substances.  Sup- 
pose the  weight  of  the  bottle  is  257  grams,  and  the 
weight  of  the  water  it  contains  at  4''C.  is  64*85  grams 
^ut  4375  grams  of  shot  in  the  bottle,  and  then  fill  it 
up  with  water.  Suppose  the  weight  of  the  bottle, 
shot,  and  water  is  130*35  grams;  which,  less  the 
weight  of  the  bottle,  is  10465  grams.  The  loss  of 
weight  of  the  shot  in  water  is  obviously 

64*85+4375  -  104  65  =  3-95. 
The  specific  gravity  of  the  shot  is 

.  4375^  JI.2Q. 
3*95 

If  the  student  has  a  Nicholson's  Hydrometer,  he  can 
find  with  it  the  specific  gravity  of  a  liquid  and  a  solid. 
The  presence  of  air- bubbles  will  interfere  with  the 
accuracy  of  the  results.  These  must  be  removed. 
Water  recently  boiled  is  the  best  to  use.  It  will,  of 
course,  have  occurred  to  the  student  that  as  a  body 
loses,  when  weighed  in  water,  the  weight  of  an  equal 
volume  of  water,  this  furnishes  an  easy  method  of 
finding  the  volume  of  bodies  which  are  awkward  to 
measure  Thus  we  can  ascertain  the  volume  of  an 
irregularly-shaped  mineral,  or  a  piece  of  copper-wire. 
Knowing  the  volume  of  the  wire,  and  its  length,  its 
cross-section  can  be  at  once  obtained  by  dividing  the 
former  by  the  latter.  Its  radius  can  be  then 
deduced. 

There  is  a  very  simple  way  of  obtaining  the  specific 
gravity  of  liquids  by  weighing,  say,  a  piece  of  glass  in 
them  and  in  water.  The  object  is  first  weighed  in 
air,  then  in  water,  and  then  in  the  liquid  whose  specific 
gravity  is  to  be  deteynined.  If  it  weighs  34  grams  in 
air,  and  20  in  water,  and  10  in  the  liquid;  the 
specific  gravity  of  the  liquid 

_loss  of  weight  in  liquid^  24  _ 
loss  of  weight  in  water 

Further,  if  a  glass  tube,  not  too  narrow,  be  bent 
into  the  shape  of  a  U-tube,  and  water  be  poured 
into  one  limb,  and  oil  or  mercury  into  the  other,  when 
there  is  equilibrium  the  specific  gravities  will  be  in  the 
inverse  ratio  to  the  heights  of  the  fluids.  This  will 
be  so,  whether  the  tube  be  of  uniform  bore  or  not,  a 


very  important  result,  especially  in  relation  to  the 
method  for  obtaining  the  absolute  coefficient  of  ex- 
pansion of  mercury. 

(To  be  continued,) 


PRIZE  BOOKS. 

MESSRS. 'BLACKIE  AND  SON'S  LIST. 

First  Notice. 

The  above  publishers  have  sent  in  the  following 
beautifully- bound,  nicely-printed,  and,  in  some  respects, 
well-iilustrated  volumes. 

They  are  all  more  adapted  for  boys  than  girls,  being 
tales  of  adventure  and  heroic  daring  and  enduring.  Two 
of  the  parcel  are  fictions  ;  two  are  collections  of  true 
stories ;  and  the  remaining  volume  is  a  combination  of 
fact  and  fiction. 

The  teaching  is  rather  moral  than  religious,  but  per- 
fectly healthy  and  trustworthy.    To  treat  them  singly  : — 

(i)  Robinson  Crusoe. 

We  must  not  pass  this  work  over  by  simply  calling 
attention  to  it  as  another  edition  of  this  marvellous  work, 
and  remarking  on  the  pictures  by  Gordon  Browne, 
which  are  numerous  and  fairly  reproduced,  and  the  general 
appearance  of  the  volume  as  attractive,  etc.,  etc  Messrs. 
Blackie  and  Son  have  here  repainted  the  original  work  as 
it  was  issued  to  the  English  reading  public  in  17 19. 
They  assure  us  in  their  preface  that '  no  attempt  has  been 
made  to  polish  the  strong,  unstudied  diction  of  the 
auttior,  or  to  improve  on  his  homely,  vigorous  language.' 
True,  they  have  very  properly  omitted  some  gross  and 
profane  expressions  which  were  felt  to  be  '  superfluous  to 
the  text,'  and  have  conected  the  spelling  of  a  few  geo- 
graphical names,  but,  with  these  exceptions,  we  are 
assured  we  have  the  book  as  it  was  intended  to  be  read 
by  the  author  himself. 

There  is  a  short  but  interesting  account  of  the  first 
edition — of  its  succesis  and  how  it  gave  nse  to  the  second 
volume,  or  part,  published  under  the  title  of  '  The 
Farther  Adventures  of  Robinson  Crusoe,  being  the 
second  and  last  part  of  his  life,  and  strange,  surprising 
accounts  of  bis  travels  round  three  parts  of  the  globe. 
Written  by  himself.'  This  introduction  also  tells  us  of  a 
third  parr,  called  *  Serious  Reflections  by  Robinson  Cru- 
soe,' which  never  became  popular,  as  it  had  no  real  con- 
nection with  the  history  of  Crusoe. 

There  are  some  six  pages  devoted  to  the  account  of '  the 
man  who  wrote  Robinson  Crusoe,'  which  are  well  worth 
leading,  as  they  tell  us  of  De  Foe,  not  only  as  a  writer,  but 
as  a  politician.  No  bo/ will  be  surprised  to  read  that  the 
author  of  Robinson  Crusoe  was  a  man  of  indomitable 
pluck,  for  who  but  such  could  conceive  so  wonderful  a 
chain  of  events,  in  which  pluck  carried  all  before  it  ? 

We  are  distinctly  warned  that  we  must  not  expect  to 
be  able  to  parse  according  to  modem  theories  all  the 
sentences  we  find  in  the  mouths  of  the  characters  who 
speak  in  the  course  of  the  narrative ;  and  this,  we  are 
assured,  is  owing  pardy  to  the  fact  that  the  rules  of 
grammar  have  somewhat  changed,  but  more  from  the  fact 
that  De  Foe  was  too  good  a  story-teller  to  make  an 
uneducated  person  talk  too  well. 

(2)  The  Pirate  Island.     By  Harry  CoUingwood. 

This  is  not  by  any  means  Mr.  Colling  wood's  first 
story  for  boys  ;  we  expected,  therefore,  a  treat,  and,  let  us 
say  at  the  very  outset,  we  got  it. 

The  first  two- fifths  of  the  book  or  so  are  very  like 
the  majority  of  these  boy  books,  which  teU  us  of  the  sea 
and  sailors.  We  have  no  less  than  three  shipwrecks, 
told  witki  a  certain  amount  of  detail,  and  a  fourth  referred 
to.  On  board  the  ship,  to  whose  loss  relerence  is  made, 
there  was  found  a  baby,  the  sole  survivor,  well  dressed  iu 
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linen  all  duly  marked.  This  lad  is  brought  up  by  a  fisher- 
man,  and  figures  conspicuously  in  the  first  of  the  three 
shipwrecks.  This  brings  him  under  the  notice  of  the 
captain,  who,  eventually,  takes  him  to  sea ;  but  before  he 
sails  with  this  new  friend  he  takes  a  few  trips  on  a  col- 
lier, of  which  he  sees  the  last,  as  he  and  the  rest  of  the 
crew  only  just  save  themselves  before  she  founders. 

His  first  voyage  to  Australia,  as  an  apprentice,  is  very 
successful  and  uneventful.  From  Australia  they  bring 
one  of  those  extraordinary  men,  of  whom,  no  doubt,  there 
are  examples,  who  can  pretty  well  do  everything.  Though 
a  military  engineer  by  profession,  he  had  planned  and 
had  constructed  for  himself  a  wonderful  yacht  which 
could  perform  marvels ;  in  addition  to  this  we  find  he  has 
sufficient  surgical  skill  not  only  to  set,  but  even  to  ampu- 
tate limbs.  He,  though  not  so  called,  is  the  real  hero  of 
the  story,  and  being,  withal,  a  very  modest,  self-contained 
man,  is  a  charming  companion,  and  one  of  whom  we  do 
not  tire. 

On  their  homeward  voyage,  the  ship  is  discovered  to  be 
on  fire,  and,  eventually,  has  to  be  abandoned.  The 
captain,  his  wife,  and  little  daughter,  two  lady  passengers, 
three  other  passengers,  and  the  apprentices,  including  the 
foundling  of  the  wreck,  are  in  the  only  boat  which  is 
saved :  they  are  picked  up  by  a  pirate,  and  eventually 
landed  on  the  Pirate  Island,  where  tbey  are  made  to  work. 
Up  to  this  point  the  story  has  kept  along  well-known  and 
often-used  lines,  but  here  we  have  what  may  be  called  a 
new  departure.  We  naturaUv  then  read  this  part  of  the 
book  with  more  interest  and  curiosity.  The  wonderful 
passenger  now  begins  to  utilise  his  exceptional  knowledge 
and  powers.  He  builds  a  schooner,  raises  a  fort,  discovers 
minml'  treasures,  and  acts  as  doctor.  Of  course,  the 
excitement  of  the  story  consists  in  the  solving  of  the 

Question  as  to  how  they  are  to  get  away  from  their  bon- 
age.  We  are  not  going  to  tell  how  they  effected  this, 
beyond  the  fact  that  the  denouement  is  brought  about  by 
oiu*  apprentice  lad.  On  their  arrival  in  England  this 
lad's  parentage  is  fully  established,  and  all  ends  happily. 
We  are  promised  at  the  end  an  account  of  the  expedi- 
tion (should  it  come  off)  which  is  being  organised,  to 
secure  the  mineral  wealth  of  the  island. 

(3)  Stories  of  the  Sea  in  Former  Days. 

We  are  not  told  who  the  editor  or  compiler  of  these 
stories  is.  They  are  described  on  the  title-page  as  '  nar- 
ratives of  wreck  and  rescue,'  and  we  are  assured  that 
they  are  the  accounts  of  actual  facts  'compiled  from 
authentic  sources.' 

There  are  no  less  than  nine  of  them  placed  in  chrono- 
logical order,  beginning  with  the  adventures  of  Pietro 
Quirini,  a  Venetian  (1431),  and  ending  with  the  loss  of 
the  Nautilus^  (1807).  That  boys  love  dearly  to  read  true 
storiej,  no  one  can  doubt,  and — we  all  are  far  more 
lastini^ly  moved  by  the  account  of  a  fact,  however  badly 
told,  than  by  a  fiction,  however  graphic  ;  still  we  cannot 
help  thinking  that  the  editor  or  compiler  might  have  done 
a  kttle  more  than  he  has  done,  in  preparing  these 
histories  for  the  press. 

The  stories  are  generally  told  in  the  form  of  narra- 
tives, by  one  or  more  of  the  actors  in  the  scenes  described. 
Sometimes  these  accounts  do  not  quite  agree,  and  we  are 
left  to  form  our  own  opinion.  Now  this  may  be  all  very 
well  for  men,  but  boys  want  things  told  them  very  plainly 
and  in  a  matter-of-fact  way.  That  wonderful  history,  the 
'  Mutiny  of  the  Bounty,'  which  its  sequel  on  Pitcairn's 
Island  has  made  so  familiar  to  the  English-reading  public, 
is  here  by  no  means  particularly  interesting. 

No  doubt.  Christian's  conduct  was  unjustifiable,  though 
Lieutenant  Bligh's  was  as  aggravating  as  it  could  be,  yet 
boys  don't  care  to  read  counter-statements ;  what  they 
want  is  to  be  able  grasp  the  facts  as  they  occurred: 
the  lessons  to  be  learnt  from  them  will  come  by-and-bye. 
The  fearful  tale  of  the  sea  the  newspapers  have  been  lately 
unfolding  to  us  may,  perhaps,  convince  some,  of  the 
possibility  of  all  that  is  told  us  here,  of  which,  without 
such  immediate  corroboration,  they  might  have  been 
sceptical 


(4)  Adventures  in  Field,  Flood,  and  Forest. 

Here,  also,  we  have  no  editor  s  name  mentioned,  but 
are  again  assured  that  these  stories  of  'danger  and 
daring  are  wholly  founded  on  the  real  experiences  of 
those  who  figure  in  them.'  Though  published  before,  the 
editor  believes  that  the  books  whence  they  are  taken  are 
so  out  of  the  reach  of  general  readers  that  the  collec- 
tion is  practically  almost  a  new  one. 

There  are  no  less  than  twenty-one  of  these  sketches. 
The  second  and  third  are  entitled, '  The  True  Story  of 
Alexander  Selkirk '  and  '  The  French  Robinson  Crusoe.' 
We  have  stories  in  New  Zealand,  Australia,  amid  the  ice 
off  Newfoundland,  and  the  last  but  one  is  entitled, '  How 
an  Irish  Sailor  became  King  in  New  Guinea.'  The 
account  how  Sabinade  Steinbach  completed  the  Cathedral 
of  Strasburg  is  perhaps,  the  best 

(5)  Brothers  in  Arms.     A  Story  of  the  Crusades. 
By  F.  Bayford  Harrison. 

Here  we  have  a  combination  of  flEict  and  fiction. 
Amidst  all  the  historical  personages  of  the  Third  Crusade, 
two  lads  are  introduced.  They  follow  the  forttmes  of  the 
lion-hearted  king,  and  get  mixed  up  in  a  very  interesting 
way  with  the  vicissitudes  of  the  expedition. 

That  boys  in  this  way  read  and  learn  a  vast  amount 
of  history,  no  one  can  doubt.  In  these  high-pressure 
days  the  tendency  is  to  compress  history  into  the  barest 
string  of  events  and  dates.  Such  stories  as  these  may 
add  a  little  flesh  to  the  dry  bones  of  fact,  so  as  to  make 
the  task  a  little  less  unwelcome. 

The  lads  introduced  here  are  interesting  and  coura- 
geous, and  such  as  to  excite  the  admiration  of  youthful 
readers,  and  there  is  evidently  a  denouement  to  be  told 
at  the  end  of  the  book  which  keeps  the  attention  on  the 
alert  throughout. 

Second  Notice, 

This  second  parcel,  though  equally  attractive  in  appear- 
ance to  those  already  noticed,  is  one  of  a  very  difiocBt 
class  of  books. 

With  one  exception,  these  are  stories  in  which  many 
historical  personages  figure,  and  might  be  termed  his- 
torical story  books. 

(i)  The  Wreck  of  the  Nancy  Bell;   or.  Cast 

Away  on  Kerguelen  Land.     By  John  C.  Hutch^ 

son. 
This  is  the  one  exception  to  which  reference  has  been 
made,  being  a  story  of  shipwreck,  etc.,  in  which  the 
characters  and  events  are  the  creations  of  the  author's 
brain.  It  is  a  book  after  a  boy's  heart,  in  which  adventure 
follows  adventure,  as  fast  almost  as  one  can  turn  over  the 
leaves.  Well-nigh  everything  that  can  happen  to  a  ship 
on  her  way  from  the  north  to  the  south,  does  happen. 
They  witness  a  fatal  fight  between  a  whale  and  a 
thresher ;  they  pick  up  a  small  boat  with  several  dead 
bodies  and  one  just  alive ;  they  experience  all  the  horrors 
of  a  cyclone ;  they  endure  an  agony  of  suspense  by  dis- 
covering a  fire  in  the  hold ;  and  so  on,  until  the  wreck 

comes. 

The  ship  being  a  passenger  ship,  we  have,  amongst 
others,  an  old  lady  to  afford  amusement ;  a  young  one  to 
sympathise  with,  in  her  love  affairs ;  an  imp  of  a  boy 
to  follow  in  his  mischief ;  and  a  too- Yankee  Yankee. 

The  captain  is  genial — well  backed  up  by  an  intensdy 
Irish  first  mate  ;  and,  as  a  barque  of  this  kind  would  be 
altogether  wanting  if  there  were  no  coloured  man  on  boanl 
here  we  find  him  ;  but  we  must,  at  any  rate,  congratulate 
Mr.  Hutcheson  on  the  sable  gentleman's  manner  of 
entrance  on  the  scene.  ^  u  ^ 

We  can  promise  any  boy,  lucky  enough  to  get  hola  oj 
this  work,  a  great  treat,  and  heartily  recommend  it  to  all 
prize-givers. 

(a)  Traitor  or  Patriot  ?  A  Tale  of  the  Rye  Hou5C 
Plot     By  Mary  C.  RowselL 

The  hero  of  this  pretty  story  is  a  young  yeoman,  livag 
close  to  the  celebrated  Rye  House.    Ke  is  in  love  witn 
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the  prettT  daughter  of  the  old  miller  who  was  its  occu- 
pant, and  through  her  gets  to  know  of  the  secrets  of  the 
traitors.  At  first,  however,  we  find  him  to  a  certain 
extent  implicated  in  the  conspiracy — hence  the  title.  A 
channing  subterranean  passage,  so  dear  to  a  bo/s  heart, 
exists  between  the  Rye  House  and  the  hero's  home,  which 
is  utilised  in  the  course  of  events. 

The  tone  of  the  book  is  healthy,  and  the  style  graphic  ; 
and  we  wish  it  all  success. 

(3)  True  to  the  Old  Flag.  A  Tale  of  the  American 
War  of  Independence.    By  G.  A.  Henty. 

Mr.  Henty  evidently  feels  his  mission  is  to  teach  lads 
history,  under  the  guise  of  fiction.  We  have  no  less  than 
three  of  his  efforts  in  this  line  before  us,  and  the  title- 
pages  tell  us  of  others  he  has  given  to  the  world  pre- 
viously. 

He  assures  us  in  his  preface,  that  justice  has  not  been 
done  to  the  bravery  ot  the  English,  in  that  lamentable 
war  which  she  so  unrighteously  waged  with  her  N. 
American  Colonies  some  hundred  years  ago.  We  were 
worsted,  as  we  were  bound  to  be,  and  we  therefore  keep 
silence  in  the  matter.  The  Colonists  were  victorious, 
and  they  tell  their  story  from  their  point  of  view ;  and 
who,  under  these  circumstances,  can  be  astonished  that 
the  English  are  not  represented  as  being  all  that  they 
might  have  been,  and,  in  fact,  in  many  instances,  aU  that 
they  were? 

In  reading  history  nothing  is  more  important  than  to 
know  by  whom  and  for  whom  the  history  was  written, 
if  we  would  rightly  judge  of  the  authenticity  of  the  facts 
and  the  correctness  of  the  opinions  to  be  gathered. 

If  English  boys  learnt  their  histories  of  Mary  and 
Elizabeth  from  accounts  written  by  Roman  Catholics  for 
Roman  Catholics,  would  they  have  the  opinions  they  now 
have  of  these  two  queens  ?  Have  not  boys  now  a  very 
different  notion  from  what  boys  a  hundred  years  ago  had 
of  the  respective  characters  of  Charles  Land  Cromwell 
since  historians  have  dared  to  examine  facts  with  clearer 
glasses?  Mr.  Henty  here  shows  us  that,  though  the 
English  arms  were  repulsed,  yet  there  was  no  less 
bravery  and  loyalty  than  in  those  campaigns  where  all 
was  success  and  honour. 

The  first  few  pages  of  the  book  are  devoted  to  a  de- 
scription of  what  the  backwoods  settlers  had  to  contend 
with  in  the  raids  of  the  Indians^  after  which  we  follow  a 
lad,  who,  though  bom  in  the  country,  had  volunteered  on 
the  king's  side,  together  with  his  father  (a  retired  English 
officer),  from  Lexington  and  Bunker's  Hill  to  the  sur- 
render of  Comwallis. 

Mr.  Henty  has  taken  great  care  in  collecting  his  facts 
not  to  mislead,  and  intersperses  his  narrative  with  trite 
criticisms  on  the  accounts  given  by  the  other  side.  A 
boy  would  have  a  very  fair  knowledge  of  the  history  of 
this  important  struggle  if  he  could  pass  an  examination 
in  the  volume  before  us. 

(4)  St.  George  for  England :   A  Tale  of  Cressy 
and  Poictiers.     By  G.  A.  Henty. 

The  same  author  here  would  waft  his  many  boy-readers 
back  some  four  centuries  to  learn  of  Cressy  and  Poictiers 
and  the  many  brave  doings  of  the  Black  Prince.  The 
hero  of  the  story,  who  appears  as  a  prominent  figure  in 
the  stirring  events,  is  brought  to  London  as  a  child  by 
his  mother,  and,  on  her  deaUi,  left  in  the  hands  of  her  old 
nurse  and  her  husband,  who  bring  him  up  as  their  son. 
He  is  apprenticed  to  an  armourer,  who  teaches  him  not 
only  how  to  make  arms,  but  to  use  them.  As  a  lad  he 
had  been  noticed  by  the  Black  Prince,  then  a  child  of 
ten,  and  later  on,  the  king  himself,  when  present  at  the 
city  sports,  says  a  few  kind  words  to  him,  when  he  re- 
ceives the  first  prize  for  fencing. 

An  accident  enables  him  to  prevent  the  successful 
carrying  out  of  a  wicked  plot  to  run  down  a  boat  on  the 
Thames,  and  thus  kill  a  good  lady  and  her  young 
daughter. 

The  author  of  this  plot  is  the  villain  of  the  book,  who 


never  ceases  to  persecute  our  hero,  until  at  last,  after  being 
outlawed  and  disgraced,  he  is  slain  in  open  conflict, 
when  serving  with  the  enemy.  The  history  is  carefully 
given,  and  the  character  of  the  Black  Prince  faithfully 
pourtrayed. 

In  conclusion,  we  do  not  know  where  we  have  met  with 
a  more  fascinating  story,  nor  with  so  successful  an  effort 
to  combine  history  with  fiction. 

(5)  In  Freedom's  Cause  :  A  Story  of  Wallace  and 
Bruce.     By  G.  A.  Henty. 

Here  Mr.  Henty,  with  the  same  power  which  he  has 
shown  in  the  other  works  we  have  referred  to,  has  gone 
into  still  remoter  times,  and  tells  his  readers  of  how  Scot- 
land freed  herself  from  the  domination  of  England.  In 
his  preface  the  author  acknowledges  the  labours  of  Mr. 
W.  Bums  in  his  work, '  The  Scottish  War  of  Indepen- 
dence,' as  the  source  of  his  historical  facts.  As  in  '  St. 
George  for  England,'  the  events  which  preceded  and  led 
up  to  those  in  which  the  hero  figures  are  carefully 
narrated  to  him  by  one  of  the  characters,  so  as  to  enable 
the  reader,  if  he  forgets  his  history,  to  understand  what 
is  happening. 

In  conclusion,  we  cannot  but  think  that  others  than 
lads  are  much  indebted  to  Mr.  Henty  for  these  admirable 
tales,  and  we  wish  them  all  success,  feeling  sure  that  they 
will  render  very  pleasant  what  is  only  too  often  considered 
a  disagreeable  task. 

Messrs.  Hodder  and  Stoughton's  Publications. 

Second  List 

(i)  The  Story  of  the  Life  of  Jesus.  Told  in  Words 
Easy  to  Read  and  Understand.  By  the  author  of 
'  The  Story  of  the  Bible.' 

The  author  here  has  set  herself  no  easy  task,  viz.,  to 
change  the  words  of  the  narrative  of  our  Lord's  life  from 
what  we  have  in  the  Bible. 

Bible  language  is  so  simple  that  we  doubt  if  children 
can  understand  any  modification  of  it  one  whit  the 
better.  We  know  of  no  life  of  Christ  that  does  not  send 
us  back  to  the  Biblical  narrative  unsatisfied  and  disap- 
pointed. It  may  be  something  to  have  the  four  stories 
welded  into  one,  but  even  little  children  in  hearing  an 
account  of  a  story  they  know  from  a  second  evangelist, 
are  pleased  to  note  where  the  accounts  agree,  and  where 
they  differ,  as  every  infant  schoolmistress  could  vouch 
for. 

The  story,  too,  is  constantly  interrupted  by  such  efforts 
to  teach  as  we  find  in  the  following  extract. 

In  the  chapter  on  the  temptation  in  the  wilderness  we 
read : — 

'  Whenever  Satan  is  going  to  tempt  any  person  to  do 
wrong  he  finds  out  what  thing  it  is  that  person  wants 
most  Then  he  tries  to  make  him  do  wrong  to  get  that 
thing.  He  knew  that  Jesus  had  fasted  and  wanted  food, 
and  he  thouifht  he  would  make  Him  do  wrong  to  get 
it.' 

There  are  forty  full-page  illustrations,  in  which  the  face 
of  Jesus  is  the  most  unconventional  one  we  ever  saw.  The 
landscapes  are  far  better  than  the  figure  pictures,  the 
latter  being  anything  but  good.  The  one  that  represents 
Jesus  brfore  Pilate  is  exacdy  that  of  a  man  with  his 
hands  behind  his  back,  examining  carefully  a  marble 
statue  of  a  sitting  figure. 

(2)  The  Children's  Portion.  By  Alexander 
Macleod,  D.D. 

The  author  tells  vs  that  this  title  ought  to  be  filled 
out  into  the  *  Children's  Portion  in  the  Sunday  Service,' 
being,  in  fact,  the  short  sermons  addressed  to  the  chil- 
dren on  Sunday  mornings.  Their  language  is  simplicity 
itself,  and  the  manner  afiectionate.  They  would  be  very 
suitable  for  Sunday  evening  reading  to  children,  when 
unable  to  go  out  to  a  place  of  worship. 
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(3)  There's  a  Friend  for  Little  Children.    A 
Story.     By  Jessie  F.  Armstrong. 

Tbis  is  a  very  pretty  little  story  told  by  one  who  loves 
children,  and  wishes  to  make  them  good. 

There  is  a  child-loving  clergyman,  and  a  good  wife  of  a 
gamekeeper,  who  teach  admirable  lessons. 

The  pictures  are  charming,  being  drawn  in  outline. 
This  would  be  an  admirable  prixe  for  a  httle  child  who 
has  just  learnt  to  read. 

(4,  5)  Scarlet  Anemones,  and  The  Two  Sisters. 
By  L.  T.  Meade. 

These  are  two  little  tales.  The  former  is  more  suited 
for  young  children — the  moral  being  the  harm  of  deceit 
and  the  misery  it  brings  wi^h  it.  The  latter  deals  with 
older  people,  and  is  more  adapted  for  bigger  girls. 
The  lesson  to  be  learnt  is  the  t>eauty  of  self  sacrifice, 
which  here  we  find  duly  rewarded.  The  authoress'  word- 
painting  of  scenery  is  admirable,  as  well  as  her  develop- 
ment of  character.  As  prizes  i^e  fear  they  are  too  small 
for  the  class  of  children  to  whom  they  should  be 
given. 


Plant  Life.    By  Edward  Step.    London  :  T.  Fisher 
Unwin. 

That  this  little  volume  has  reached  already  its  third 
edition  is  more  disappointing  than  eocou  aging  to  the 
lover  of  c«  urate  science.  The  only  encour'^grment  to  be 
derived  from  ihe  fact  is  in  the  knowjenge  that  there  is  a 
reading  public  anxious  to  be  told  in  popular  langu  ge 
truths  about  nature.  But  accu-acy  must  noc  be  sacnficed 
to  popularity,  inspired  by  this  sentiment,  let  us  at  once 
say  that,  despite  'he  reaching  of  a  third  edidon,  Mr. 
Step's  book  is  a  very  bad  one. 

Dericat'^d  to  the  officers  and  members  of  the  Lambeth 
Fieln  Club, '  Plant  L-feMs  a  witness  to  the  ^ood  and  t(*  the 
danger  of  these  Natural  History  Clubs.  It  bears  testimony 
to  ihe  love  ot  Nature,  the  increased  facihties  for  and 
power  of  observing  natural  p*>enomena,  the  wider  know- 
ledge, that  these  organisations  *oster.  But  it  a»so  warns 
us  of  the  tenoency  to  slipshod  science,  loose-thinking, 
inaccurate  expression,  that  so  freau-ntly  resuUs  when  the 
littie  knowledge  that  is  proverbially  '  a  dangerous  thing ' 
has  been  acquired 

Fourteen  chapters  and  156  illustrations  are  devoted 
to  the  account  of  certain  plants  and  certain  special  phe- 
nomena of  the  vegetable  world.  Of  system  there  is  none 
whatever,  and  in  his  appendix  Mr.  Step  gives  as  his 
reason  'not  only  for  want  of  system,  bu^  actually  for  viola- 
tions in  his  souping  of  the  s>stematic  arrangements  in 
common  use)  this— that  he  is  writing  for  the  non- 
scientific  student !  It  is  when  we  are  writing  for  the  non- 
scientific  student  that,  without  any  un<1ue  forcing  on  his 
notice  of  ciassificetion  terms,  he  should  by  reading  of 
plants  or  animals  in  their  naton)-^/.^.,  phylogenetic — 
sequence,  learn  un  :onsciousl>  classification  itself 

O  le  minor  consequence  of  this  unsystematic  tr**atment 
of  the  subject  is  that  we  find  Mr  Step  occasio*  ally  re- 
peating either  one  of  the  many  authors  quoted  by  him  (pp. 
123,  162),  which  is  bad,  or  repeating  himseif  (pp.  122, 
158),  which  is  worse. 

Before  cealing  with  the  serious  errors  of  the  book,  let  us 
say  a  worn  or  two  as  to  Mr.  Step's  style.  That  is  fairly 
clear.  One  can  fallow,  a*-  a  rule,  his  statements  T^^is 
makes  ic  ihe  more  matter  for  regret  that  t^e  statements 
are  so  frequently  inaccurate.  Our  au  hor  i^  also,  we 
should  think,  a  bit  of  a  humorist  in  the  f<imi1y  circle.  The 
insects,  e.g.^  drowned  in  the  pitchers  at  the  base  of  the 
leases  ot  the  Tree-pines  are  'overtaken  in  their  cups.*  The 
epiuhytic  orchias  are  *  without  any  visible  means  of 
subsistence.'  Fainter  gleams  of  the  sime  rollicking  fiin 
ate  to  be  seen  when  the  insects  are  spoken  of  as  per- 
sifrtiiig  in  committing  suicide,  and  its  last  outburst 
ccurs  on  p.   202,   seven  pages   from  the  end       The 


subject  is  the  egg-cases  of  the  dog-fish,  commonly  known 
as  mermaids'  purses.  Mr.  Step  loquitur,  '  We  do  not 
believe  they  are  possessed  of  pockets  wherein  to  keep 
them  if  they  had  chem '  The  humour  here  is  somewhat 
obscured  by  the  vague  use  of  personal  pronouns  to  which 
the  writer  is  given  ;  but  there  is  enough  of  it  to  show  us 
the  nature  of  the  elephantine  fun  and  banter  with  which 
we  do  not  doubt  Mr.  Step  is  wont  to  set  the  Lambeth 
Field  Club  '  on  a  roar.* 

Another  peculiarity  of  style,  and  one  for  which  we  may 
be  grateful,  is  the  author^s  habit  of  making  multitudinous 
and  lengthy  quotations.  The  book  is  as  tuU  of  these  as 
the  play  of '  Hamlet '  was.  according  to  the  gent]en>an  who 
saw  it  for  the  first  time.  In  the  quotations  he  displays 
a  large-minded  nature.  Charles  Darwin  and  the  Daily 
A^ifTC/j,  ^^.,  are  laid  under  contribution,  and  the  metrical 
quotations  range  from  the  poetry  of  Shelley  to  the  verse 
ot  Mrs.  Hemans.  The  worst  effect  ot  these  almost  in- 
numerable extracts  from  the  writings  of  others  is  that, 
like  jewels  in  a  common  setting,  they  sbow  up  the  want 
of  finish  in  their  surroundings.     . 

As  to  the  matter  of  the  book,  we  may  at  once  say  that, 
but  for  the  many  mistakes  in  its  science  *  Plant  Life'  would 
be  a  useful  volume  for  the  lonely  mtcroscopi«t,  far  away 
from  books  of  reference  and  from  moie  skilled  friends. 
It  will  be  a  help  in  identifying  certain  less-known  plants, 
either  under  the  microscope  or  in  the  fields.  Further, 
some  of  the  pr  tcticai  hints  are  excellent  The  construc- 
tion of  a  fernery  out  of  very  simple  and  inexpensive  ma- 
terials, the  advice  to  fern-collectors  (p.  166),  and  that  to 
the  searchers  after  Fungi  (p.  196)  are  ot  this  kind  The 
fact  that  Mr.  Step  gives  due  attention  to  tr.e  Cr/ptogams 
must  be  noted  and  commended  The  account  of  preda- 
tory plants  that  are  not  as  familiar  to  the  ordinan  reader 
as  the  sundew  or  the  fly-trap  is  another  instance  of 
good  work. 

Again  Mr.  Step  has  read  wi-ely,  as  fa**  as  the  selection 
of  authors  is  concerned  Thus  Darwm  is  frequently 
quoted,  though  it  is  to  be  regretted  that,  in  the  itference 
to  his  works  on  the  movements  of  plaritson  p.  6,  only  the 
early  work,  'The  Movements  and  Habits  of  Climbine 
Plants,'  is  mentioned  Nothing  is  said  of  the  later—and 
as  far  as  botany  is  conct'rned  the  last — work  of  the 
master,  'The  Power  of  Movement  in  Plants.*  fhswas 
published  in  1880  ;  the  book  under  review  is  already,  as 
we  have  said,  in  its  third  edition.  Culpeper  has  also  been 
well  studied  by  Mr.  Step,  and  we  re  ctiarmed  to  see, 
from  p.  106,  that  he  has  read  delightful  Thoreau 

But  with  this,  commendation  must  end  Whe  her  we 
.consider  Mr.  Step's  £nglish,  or  his  chemistry,  or  his 
physics,  or  his  botany,  the  verdict  has  co  be  'bad' 
English  first.  He  begins  early.  On  p.  7  we  have  :  *  This 
is  the  Volvo X  globator^  a  species  that  once  puzzled  scien- 
tific men  considerably  to  assign  the  department  of 
Nature  to  which  it  belonged.*  Fourteen  pages  later 
occurs  the  following:  *  But  besides  these  zoospores  and 
simple  spores,  the  potato  tungus  pioduces  a  third  kind 
called  *  Oospores '  which  we-i^e  unknoivn  until  Mr.  Smith's 
careful  study  of  the  fungus  by  night  and  day,  through  its 
various  changes  and  developments,  revealed  its  existence. 
On  p.  31,  'albuminoids,  of  which  protoplasm  itself 
is  formed,  and  is  dependent  upon  for  growth  and  in- 
crease.' On  p.  100,  *  This  case  is  botanically  termed  a 
sporange,  and  the  clusers  of  them  are  sp  ken  cf  as  a 
sorus.'  But  the  pronoun  *  it,'  is  Mr.  Step's  chief  stum- 
bling block.  It  trips  bim  up  again  and  again.  Here  be 
has  the  attack  in  a  comparatively  mild  form.  ^  The  chlo- 
rophyll— bearing  cells  have  the  power  of  retaining  the 
carboa,  and  setting  the  oxygen  free  ;  but</  can  only  do  so 
when  under  the  influence  of  sunsitine.'  Here  is  a  more 
virulent  case  :  *  The  protoplasm  of  the  eel's  is  thickly 
dotted  with  grains  of  starch,  //  being  laid  up  in  the 
tuber  to  provide  nourishment  for  the  new  shouts  (eyes). 
In  the  wheat,  oat.  rice,  pea,  and  bean  we  find  tt  stored 
up  in  the  seeds,  for  the  nourishment  of  the  young  pUn: 
or  embryo  whilst  it  is  developing  its  roots  and  leaves,' 

We  are  not  quite  sure,  whether  Mr.  Step  is  a  genuine 
believer  in  the  doctrine  of  evolution,  though  we  have  our 
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3uspicions.  Whether  he  is  or  not,  one  passage  at  least  in 
his  book  is  illustrative  of  the  doctrine.  Everyone  knows 
that  the  evolutionist  is  always  on  the  look-out  for  transition 
forms.  *  Plant  Life*  presents  a  very  interesting  case  of 
gradation  between  bad  English  and  bad  botany  (p.  35) :  *If 
both  are  found  on  the  same  plant,  they  are  monaecious.' 
*  Both,*  it  may  be  said,  has  reference  to  stamen  and 
carpel  flowers  ;  but  *  they '  has  reference,  not  to  the 
stamen  and  carpel  flowers,  but  to  the  plant  as  a  whole  on 
which  they  occur.  Here  is  a  seitence,  therefore,  that 
might  be  given  to  an  examinee  in  English  for  correction, 
and  that  even  taken  at  its  best — and  bad  is  the  best^-con- 
tains  a  blunder  m  botany. 

Nor  is  the  badness  of  the  construction  atoned  by  ex- 
cellence of  idea.  It  is  true  th^t  on  one  occasion  Mr. 
Step  tries  to  be  artistic,  and  only  succeeds  in  being  high- 
flown.  Take  his  ambitious  afempt  at  description  of  ferns 
and  their  habits  and  habitats,  on  pp.  95  to  98.  It  has 
periodical  descents  into  bath  s,  marked  by  such  words  as 
'sifted,'  'wriggled,*  'percolating,*  and  by  the  injunction 
to  carry  the  ferns  home  *  tenderly  bv  the  roots.'  Or  notice 
again,  on  p.  116,  Mr.  Step's  ben^gning  of  the  fairies,  if  we 
may  coin  a  word.  Everybody  out  Mr.  Step  knows  that 
the  fairies  are  called  *the  good  people,'  for  propitiation's 
sake,  and  not  because  the  country  folk  think  them  really 
good.  This  method  of  naming  is  the  same  as  that  used 
by  the  Greek  when  he  cal'ed  the  Furies  'Eumenides' 
(et/Aifiri;s= gracious),  and  by  the  Latin  when  he  called  the 
Fates  Partes  {parco^I spare).  Yet  the  author  of  *  Plant 
Life'  talks  of  the  fairies  as  'always  perfo^minsr  good 
deeds.'  This  is  what  we  call  benign ing  them — a  process 
better  than  maligning,  but  not  so  good  as  the  truth.  The 
fact  is  that  Mr.  Step  knows  no  more  of  the  fairies  than  of 
botany  or  of  Latin. 

Of  this  latter  language  we  should  hardly  judge  the 
member  of  the  Lambeth  Field  Club  to  be  a  master,  or 
even  a  scholar.  He  speaks  (p.  no)  of  the  'sti  )ides'of 
the  ferns,  not  knowing  that  ihe  plural  of  *  stipes'  is  ^ siipi- 
ptUSj  and  on  p.  158  he  gives  a  quotation  trom  Culpeper 
that  is  certainly  bad  Latin  ;  *  E  cenum  Mars  solus  habet.^ 
We  should  think  the  blunder  is  that  of  the  tr^ns*  riber, 
rather  than  the  old  enemy  of  the  College  of  Physicians. 
We  may  be  unjust  to  Mr.  Step  in  our  estimate  of  his 
Latin  knowledge.  But  when  the  only  two  classical  words 
or  phrases  he  uses  are  inaccurate,  we  are  er» titled  to  give 
him  the  benefit  of  our  doubt.  As  he  himself  might  have 
written,  Ex  unum  dtsce  omnes. 

From  language  blunders  let  us  turn  to  scientific  blun- 
ders. Some  of  Mr.  Step^s  sins  are  mere  matters  of  care- 
lessness ;  others  are  of  a  more  serious  nature.  Of  the 
former  kind  is  the  calling  the  Algae  a  tribe,  and  the 
Fungi  a  family,  and  this  within  the  limits  of  a  single 
paragraph.  The  b  under  is  twofold.  For,  in  the  first 
place,  neither  of  these  groups  is  either  a  tribe  or  a 
family,  and  in  the  second,  whatever  the  one  is,  that  the 
other  is  ;  that  is  to  sav,  the  group  fungi  ar  d  the  group 
algae  are  of  similar  significance.  Never  were  there  two 
£;roups  in  all  our  many  artificial  systems  of  classification 
so  parallel  one  to  the  other  as  the  fungi  and  ahae  ;  and 
to  name  them  with  different  names,  as  *  tribe  *  and 
*  family,'  is  to  betray  an  ignorance  of  botany  that  is 
scarcely  in  harmony  wiih  book-writing. 

Other  examples  of  carelessness  are  'protoplasm 
covered  with  chlorophyl,*  the  statements  that  wood  con- 
sists of  cellulose  (as  it  the  substance  of  the  original  cell- 
wall  underwent  no  change  in  becoming  wood)  ;  that 
Mucor  is  unicellul-^r  (we  know  that  Huxley  and  Martin 
are  responsible  for  this  error,  that  has  bten  copied  by 
every  embryonic  biologist  since)  ;  that  stomata  are  breaih- 
ing-pores  (made  on  p.  19,  contradicted  on  p.  28^  ;  thu 
flowers  have  stamens  and  pistils  (the  parallelism  is  between 
stamen  and  carpel,  or  andraecum  and  pistil) ;  that  fovilla 
is  protoplasm  (without  any  mention  of  its  starch  and  oil) ; 
that  the  pollinia  of  orchids  alter  their  position,  after  removal 
from  t>>c  flower  because  of  their  weight  and  the  slender- 
ness  of  their  stalks  (no  mention  being  made  of  the  con- 
traction of  the  membranous  piece  of  the  rostellum  that  is 
detached  with  them).     Along   with    these  instances  of  ' 


carelessness  may  be  taken  the  absence  of  all  attempt  at 
giving  the  derivation  of  technical  words  ;  the  utilisation 
of  English  measurements,  and  not  of  the  decimal  system  ; 
and  the  constant  use  of  the  dangerous  phrases  *  in  order 
to,*  *for  the  purpose  of.*  The  careful  biologist  is 
especially  careful  not  to  commit  himself  or  Nature  by  ex- 
pressions of  this  kind.  He  is  content  only  to  record  facts. 
But  Mr.  Step  is  far  worse  than  a  merely  careless 
writer.  He  is  an  inaccurate  writer.  As  we  have  said, 
his  chemistry,  physics,  and  botany  are  alike  at  fault. 
When,  *  quite  early  in  the  volume,'  we  found  him  talking 
about  carbonic  anhydride,  a  dread  fell  upon  us.  The 
gloom  of  it  deepened  when  the  old  artificial  distinction 
between  the  organic  and  the  inorganic  was  directly  after 
insisted  upon.  Let  us,  as  Mr.  Step  suggests,  turn  to  a 
very  clever  chemist,  and  ask  him  what  he  thinks  of  the 
distinction  mentioned  above,  ai^d  evidently  credited  by 
the  author  of  '.Plant  Life.*  We  turn  to  Professor 
Schorlen.mer,  one  of   the   first   of  European  chemists  : 

*  To-day  we  know  that  the  same  chemicd  l^ws  rule  ani- 
mate and  inanimate  Nature,  and  that  any  definite  com- 
pound produced  in  thf  former  can  be  prepared  by  syn- 
thesis as  soon  as  its  chemical  constitution  has  been  made 
out.' 

The  gros.s  ignorance  (we  fear  we  can  use  no  other  ad- 
jective) of  chemistry  that  is  the  unhappy  possession  ot 
Mr.  Step  will  be  gathered  from  the  following  instances. 
Salts  are  said  to  contain  potash  ;  the  carbon  of  carbon 
dioxide '  mixes '  with  the  liquid  food  of  the  plant ;  nitrogen 
and  sulphur  are  taken  up  by  the  roots  (all  these  blunders 
arc  on  one  page— p.  30) ;  potash  and  magnesia  are 
stored  up  in  the  cells  (p.  32) ;  bin  oxalate  of  potash  is 
mentioned ;  Protococcus  is  said  to  absorb  carbon.  Nor  is 
this  last  tremendous  statement  a  slip,  as  wf;  might  at  first 
imagine.  It  is  repeated  on  pp.  32,  124,  180.  The  passage 
on  p.  124  is  too  delicious  not  to  be  quoted  :  '  The  plants 
consume  the  poisonous  carbon  with  which  the  respiration 
of  anim-ils  has  polluted  the  air.* 

Mr.  Step  is  as  bad  a  physicist  as  chemist.  He  gives, 
as  one  of  the  conditions  necessary  for  the  growth  o*  plants, 

*  heat  above  the  freezing  point*  The  italics  are  ours, 
and  ought  to  be  followed  by  a  note  of  astonishment.  Of 
course  Mr.  Step  means  *a  temperature'  to  be  re^d  for 
the  word  '  heat.'  But  that  he  is  densely  ignorant  of  the 
difference  between  heat  and  temperature  let  the  very  next 
sentence  bear  witness  :  *  The  quantity  or  degree  required 
varies  wit^,'  etc.  Here  we  have  the  compleiest  proof 
that  the  writer  does  not  know  the  difference  between 
quantity  of  heat  and  degree  of  temperature.  Again  a  like 
proof  is  forthcoming  on  p  151  (the  foregoing  was  culled 
from  the  prolific  page  32) :  lichens,  we  are  told  '  can 
endure  a  greater  amount  of  cold  than  any  other  plants.* 
One  would  have  thought  that  the  presumption  of  a  man 
pretending  to  teach  science,  when  he  can  seriously  write 
of  *  a  greater  amount  of  cold,'  would  have  been  evident 
to  that  stereotyped  observer,  *  the  meanest  capacity,*  if 
we  did  not  see  that  it  is  not  evident  to  Mr.  Step. 

Frankly,  we  are  wearv  of  exposing  the  incompetence 
of  this  author  Patience  fails  us,  and  we  can  only  very 
hurriedly,  in  conclusicn,  mention  a  fe^  cases  in  which  the 
botanical  blunders  are  more  than  careless — ^they  are  in- 
excusable. 

A  cell  is,  with  Mr  Step,  only  the  wall,  not  the  proto- 
plasm included  by  the  wall.  He  talks  quite  gravely  of 
*true  species,'  as  if  such  entities  existed.  And  he  has 
impertinence  enou^  h  to  la  igh  at  the  hypothesis  of  Schwen- 
dener  as  to  the  nature  of  lichens.  The  reader  will  scarcely 
credit  this  after  the  criticisms  that  we  have  been  forced  to 
make.  Nevertheless,  incredible  as  it  may  apuear,  this 
amateur  dares  to  talk  of  Schwendener's  hyp'ithesis  that 
lichens  are  fiingi  Parasitic  on  Algas as  'a  humorous  theory ' 
(p.  149)  I  hat  has  *  met  with  the  ridicule  it  deserved.'  This 
is  t'^e  theory  of  which  Sachs,  the  foremost  of  Crerman 
botanists,  in  the  translation  of  his  second  edtion  by 
Vines,  one  of  the  foremost  of  English  botanists  speaks 
(wiih'iut  adverse  criticism  on  the  part  of  Vines)  thus  : 
'  The  admirable  labours  of  Schwendener  have  sho«vn  that 
lichens,  hitheno  considered  as  a  separate  class,  must  not 
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only  be  included  among  Fungi,  but  must  be  regarded  as  a 
section  of  a  particular  order  of  Fungi.'  This  is  the  theory 
Bomet  has,  by  actual  experiment,  corroborated.  A  man 
who  has  been  favourably  criticised,  or,  indeed,  has  had 
his  views  endorsed  by  three  such  men  as  Bomet,  Sachs, 
and  Vines,  can  afford  to  smile  at  the  ridicule  of  a  Step. 
Perhaps,  after  all,  the  latter  is  indulging  in  the  Lambeth 
Field  Club  vein. 

The  book  is  prettily  enough  printed  and  published. 
Only  one  thing  is  more  marvellous  than  the  temerity  of 
publishing  a  work  so  full  of  errors — that  is,  that  the 
Ignorance  of  the  writer  did  not  prompt  him  to  silence. 

Our    Schools    and    Colleges.     Vol.    I.    Boys 
(Eighth  Edition).  Vol.  II.    Girls  (First  Edition). 
Being  a  Complete  Compendium  of  Practical  Infor- 
mation upon  all  Subjects  connected  with  Educa- 
tion and  Examination.     By  F.  S.  Dumaresq  de 
Carteret-Bisson.     London :    Simpkin  and    Mar- 
shall. 
These  portly  volumes  of  nearly  2,000  and  1,000  pages 
respectively,  give  a  vast  amount  of  intonnation  of  all  sorts 
and  kinds  in  connection  with  places  of  learning.    Begin- 
ning with  the  universities,  thev  descend  to  small  prepara- 
tory schools  of  only  a  few  students.    Of  the  colleges  they 
give  a  complete  account  of  the  different  methods  of  pro- 
ceeding to  a  degree— with  the  expense  thereof.    We  also 
have  the  expenses  given  in  connection  with  the  different 
schools. 

There  is  an  alphabetical  list,  at  the  end  of  the  books,  of 
all  whose  names  are  mentioned  in  them,  with  a  reference 
as  to  the  page,  so  that  the  volumes  become,  to  a  certain 
extent,  a  schoolmasters'  and  schoolmistresses'  list. 

School  inspectors,  and  all  connected  with  the  Educa- 
tion Department  in  Whitehall,  also  figure  here. 

Oxford  and  Cambridge  local  examinations  are  fiilly 
explained,  and  a  list  of  the  local  secretaries,  from  whom 
information  may  be  received,  given. 


The  music  and  art  schools  are  also  described,  with 
more  or  less  inserted  as  to  fees,  etc — according,  we  pre- 
sume, to  the  amount  given  by  their  respective  officers. 

To  one  wanting  information  as  to  how  to  study  any 
art,  or  where  he  may  place  his  boys  and  girls  at  school, 
the  volumes  would  prove  very  useniL  Every  edition,  no 
doubt,  will  be  an  improvement  on  its  predecessor.  For 
specialists,  with  their  whereabouts  and  fees,  a  place 
might  be  found,  as  well  as  for  professional  teachers,  who 
happen  to  be  unemployed  at  the  issue  of  the  edition,  and 
private  tutors. 

Longmans'  Magazine.  London:  Longmans 
and  Co. 
This  monthly  continues  to  merit  a  large  share  of  public 
patronage.  The  Christmas  number  is  now  before  us; 
Its  contents  are  varied,  interesting,  and  attractive. 
Though  some  of  the  contributions  are  hardly  in  keeping 
with  this  festive  season,  an  excellent  shilling's  wortli  of 
literature  is  provided.  A  skit  on  the  Psychological  Society 
by  F.  Blind,  *  Two  Robbers,'  by  the  author  of  *  Reata,' 
and  Wilkie  Collins'  'Royal  Love'  are  alike  excellent 
The  illustrations,  which  are  printed  in  colours,  have 
been  done  by  some  of  the  most  popular  artists  of  the  day, 
among  whom  are  Du  Maurier,  J.  Pettie,  Marcus  Stone, 
Walter  Crane,  and  Birket  Foster. 

Cornhill  Magazine.  London :  Smith,  Elder  and  Co. 

The  most  attractive  feature  of  the  November  issue  of  this 
popular  magazine  is,  without  doubt,  the  vigorous  and  gra- 
phic sketch,  entitled,  '  A  Female  Nihilist,'  by  Stepniak 
This  article  alone  ought  to  conmiand  an  extensive  sale  for 
Cornhill,  It  is  not  often  one  has  the  chance  of  reading  so 
vivid  and  life-like  a  story,  even  in  the  realm  of  fiction. 
Mr.  Payn,  the  editor,  and  other  favourites  also  con- 
tribute to  this  number. 
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Science  Demonstrator  to  the  London  School  Board.  Price 
IS.  6d.  ;  interleaved,  2s. 

HT6IENE.     By  A.  Carey,    is.  6d.    Specially  adapted 

to  the  South  Kensington  Syllabus. 

PRINCIPLES  OF  AGRICULTURE.   B7  a.  Carey.    2s. 

New  Edition.  Specially  adapted  to  the  South  Kensington 
Syllabus. 

SHAKESPEARIAN   CHARACTERS   DELINEATED.     For 

the  assistance  of  Students  in  Training  Colleges  and  other 
Examinees  in  English  Literature.  By  William  Weeks, 
Senior  Tutor  and  English  Lecturer  in  the  Exeter  Diocesan 
Training  College.     Price  is. 


DODD'S   ALGEBRA  FOR  BEGINNERS.     The  best 

work  of  its  kind  in  the  market.  New  Edition,  adapted  to 
the  latest  requirements.  Parts  L  and  II.,  2d.  each  ;  Put 
III.,  price  6d. ;  complete,  lod. ;  with  Answers*  is.  4d. 

DODD'S    MENSURATION    FOR  BEGINNERS.     Pnce 

lod. ;  with  Answers,  is.  4d. 

LANGTON'S    ARITHMETICAL    EXAMPLES.      New 

Editions,  specially  prepared  for  the  Current  Code.  Stand- 
ards I.  to  VII.,  price  ijd.  each.  Answers  to  each 
Standard,  2d.    Complete,  cloth,  lod.;  with  Answers,  is.  4^ 

Nearly  ready. 
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and  to  other  Physical  Units,  and  a  Chapter  on  the  differeni 
forms  of  Dynamos.    By  Dr.  Wormrll.    Price  is. 
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„  „  Old  Editions,  96  pp.   6d.  and  4d. 
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THE  TEACHERS'  DIARY  AND  POCKET  BOOK. 

THIRD     YEARLY     ISSUE. 

Supeifice  ToUed  Paper,  thin  foi  Pocket,  Cloth,  red  edges,  is. ;  in  Leather,  with  Pockets  for  Papers  and  Elastic  Band,  li.  6d. 
The  favourable  reception  which  has  been  accorded  to  the  'Teachers'  Diary  and  Pocliet  Book  '  has  encouraged  the  publishers 
to  make  the  1S85  Edition  even  more  complete  and  useful  than  its  predecessors,  by  several  important  additions  and  alterations,  and 
yet  without  increasing  the  bulk  of  the  book.  Among  the  new  matter  which  the  present  issue  contains,  will  be  found  the  Utest 
alteiationi  in  the  Code,  the  revised  Instructions  to  Inspectors,  the  new  Needlework  Exercises  for  the  Examination  Day,  Forms  on 
which  to  tabulate  the  results  o(  Test  Examinatioiuineach  Standard,  the  Entrance  Fees  at  IhevBTious  Training  Colleges,  and  a  Calendar 
for  I SS6,  which  will  be  of  service  to  many  Teachers  in  calculating  the  commencement  of  the  last  twenty-two  weeks  of  the  School  year. 
London:  JABROLD  AND  SONS,  3,  Paternoster  BuildingBr 


DARLOW  &   CO.S 

tRAGNETINE 


LUNG  INVIGORATOKS. 


OIPEOVED 
PATENT 


CURATIVE 
APPLIANCES 


Thtst  Appliances  are  rtcommetuUd  and  ustd  by  the  Profession  for  the  Cure  of 
Gout  I    A^rt^hma  I    Chest  Weakness  I    Sore  Throat 

Sciatica  Kheumatism  Spinal  Affectiona     Heart  Afi'i^ctions 

Liunbas^o        Bheumatic  Oout       Bronchitis  Liver  Complaint 

Neuralgia    |   Luns  Afitetions     I   Winter  Coufh      |   General  Debility 
And  every  other  form  of  Nervous  and  Rheumatic  Affection. 

TESTIMONIAl — On  the  3rd  October,  1883,  the  Rev.  J.  Chablesworth  writes:  'Will 
you  be  good  enough  to  forward  one  of  your  Chest  .Protectors?  I  have  worn  one  during 
•evet«t  winten  with  gieal  benefit.'  [Pamphlet  Post-free. 

DARLOW   &  CO.,  443,   WB8T  STRAND,   LONDON,   W.Q. 


15/-!  30/-.  "d  35/-  each. 


MUSIC  for  STANDARDS  I.  to  IV. 

Crown  Svo,  cloth,  price  is.  6d. 
THB    OXFOBD   AND   OAMBSmOB 

LOCil  EIAIimnOHS  III  ARlTEISnC, 

From  1858  to  1883. 

Also,  crown  Svo,  cloth,  price  Is.  6d. 

ANSWERS     TO     THE     ABOTE- 

Bv  RICHARD  OSCAR  T.  THORPE,  M.A., 

U(e  in  (he  upper  duKl  of  fat   eleinenluy  hW)  u  wtll   u 

hin  ttatA  >  gpffidcDi  number  oF  Eiampla  to  Btjify  u  or 
London  :   WILLIAM  RICE,  86.  Fleet  Street,  E.C. 

The  Notee  Bre  printed  in  aood  bold  hlsck  type,  and  the  iheett  are 
partlcuUrly  ■ulUbli'  for  clan  liiatmd.lon. 
The  let  tuu  bsen  approved  by  Mr.  W.  A.  BiBRirr,  Moi.  Bao. 

B1TRN8    A    OtTBS. 

Qrantillb  Manhionb,  28.  OacHAaD  Stkkkt.  London,  W. 

SCHOOL     IDESICS. 

GEORGE  E.  HAWES, 

ONLV 

SCHOOL  DESK    MAUDTAOTUKER 

IN 

EASTERN    COUNTIES, 

Has  now  on  view  at  the  Health   Exhibition,  Stand 
1389,  Albert  Hall,  patterns  of  all  the  celebrated 

EAST  ANGLIAN 

AND 

NORWICH   DESKS. 

SINGLE,  DUAL,  St  CONVERTIBLE. 

Tuition  by    Correspondence. 

CEKTiiriCATE.— The    preparation    established    in    i8yi     u 

correspondence  twice  a  week  :—  Per  quarter.     By  result*. 

Masters  :  First  Year ^     iss.         ...        £z 

,,         Second  Year    als.         ...      •  £^ 

Mistresses :  First  Year    los.         ...        {,\ 

„           Second  Year 15B.        ...        ^^3 

Pupils  who  prefer  the  quarterly  arrangement  remit  the  fee  at 
the  end  of  the  quarter.    Those  who  select  '  Payment  by  Results  ' 
•re  not  required  to  part  with  any  money  for  Tuition  until  a  pass 
is  recorded  ;  and.  if  the  pupil  is  unsuccessful  after  two  attempts, 

Matricuuitidn    (Established     1871),     Science,    Drawing, 

Musical,  Medical,   Legal,  P.T.  Papers,  and  other  bnmches  as 
advertised.     Na  payment  unless  successful. 
Address.  Mr.  Jamks  Jknnincs,  Tuition  by  Correspondence 

Infant   Galleries   wttk  Desk  and  Seals   combined. 
Pupil  Teacher's  Desk  with  Seat  attached. 

OfGce.  Deptford,  London. 

HUMS'S  NATURAL  MorTi^ADER, 

Mr.  S.  Mardon.  HaJmaitrr,  BroaJ  C^it  School,  Kiftf r.  wrttM :— 

<1«  1*  tli»  best  Render  for  that  Standard 

For  Pmicota  .ppl,  G.  E.  HAWES, 

STEAM    JOINERY    WORKS, 

DUKE'S     PALACE, 

1  have  ftecn.' 

NORWICH. 
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MEMORY  &  SUCCESS. 


-insTHAT  oODtritMUi  greMly  to  nmeMT  ^ 

-^THAT  mln;.  auH.  Wlure  In  UleJ  ^  ^ 

WHAT  ■•  IndlgnnMbl-  (o  ererr  IwlT  and  Ocntlcm 
Chemlit,  PhyHelui,  Herctuat.  I^w^er,  Hwal 
mer,  eU.?  i  gi 

WHAT  an  rytstj  one  obUJn  from 
n,«nory-the  Phyriologlal  4 

unJlke  MDentnDlcS-     '^H^  AooA  icLAotfTvr  L ._ 

Frcin>wtuKS  F  ST  Pniii.  BlvlnE  anlnloniolUr,  RICHARD  A.  7R0C. 
-OK.  fir.  iNDHEW  WILaON,  Clenrmen  nod  olha™  who  tuve  siudied 

inti  to  Con«ponderioe  01i«>^  In  '  Nckbt  forgftUng 
Mlnd.BMdering'in  ill  |>r»  ot  the  world. -Prtvme 


s«H  LOISBTTB,  81,  1 


iDVftltibbIa  to  Teicheia.  Nov  Ready,  PricB  ed. 

THl.    QUEEN 

AM"    HER    RELATIONS: 

A  New  Scrlei  of  CcDulogicjil  Tiibl«.  M-vrng  HiiUry  Mf  it  tin  Prtanl 
Da^,  uil  itiowing  imlir  alia,  the  conncctionVlwtin  our  RofaJ  Family  and 
IhcKeigiiiog  Houmi  af  Gcimany,  Ruwa.  I'rninirk,  and  Greece. 

Sent  pst  ntt^lor  .\ii  Pennr  St-imfi 

HBNRVG.  DwTesT  KRNMNGrON  CHAMBERS, 


A  BOOH  TO  ALL  »Hu  HAVE  TO  SPcAK  MuCh 

,    ft  BEAD  ALOUD. 

OROSd'i  HWalTffa         ^"d^nm^bbuncbitib' 

-■■  OCCULT    o'o'SSS'w.S"'-™ 

6o„.«           LOZENGES. 

MII7  be  obWoed  ol  all  Ch-ml.u,  in  Bdx«  .t  I..  1^.  «nd  3*.  M.. 

CROSSTHWAITE  4  CO,  73,  Ludgata  Hill,  London,  E.G. 

^    5      [^^   : 

£      .  B       S   ^S  K 

CODE'S 

NSTRUME 

COLOURS 

le  fi>r  TccI 

NSTRUMEN 

K  : 

Hi 

li: 

^  —  J  =2  t  « 

■  CO  =  o  s"*  w: 

CO  ^ 

<«jZ 

>-  S  EH  B     g 

E 
ATHE 

WA 

nd    all 

BEST 

t        S       <        1^ 

SCHOLASTIC 
MUSICAL  INSTRUMENT  CO, 

(ESTABI.1SHED     1871), 

To  snppl;  ToKben,  Bcbool  Board  Uemban,  and  Bahool  IIiiiaiEn 

Vlth  AST  Und  of  Hoaical  InBtrameiit  (rain  IJfT  Kafar  at  bou  Sd« 

Tnde  Prlca  for  Cub,  or  l>7  Eaaj  InWalmmti 


*6^. 


<>i 


K*- 


m  inatnimAat  to  oheAp.' — H^nnw 


'  Waban  now  liadi>leDVottiiiMt«t(7tlupiatu>;aiidI 
hovTerymuobwB  are  pLeaaed  with  It,  and  how  greatly  1 1 

youfor  procuring  ma  » "--■  — '— ' 

AuuLD,  £aq..  H.H.I. 

'Ton are  at  liberty  tamakaauy  oasormjwlfe'aaiidiny  ownoiHiikB 

lihil  the  piano  la  ejtoaUenb  both  for  tone  aod  touch,  wd  that  It  It  t 

nrr  obeap^ano.'— Bar.  T.  W.  Bkupb,  II.A.,  HJtJ.  far    TVatamf 

IB.MW  ilmllar  naElmoalali  ha>«  baw  reeelTsd  bom  all  jwti  of  ttn 
oooBliy,  from  H.U.  Inipeoton,  Aialitant  Inipeaton,  PrealdeDB  o( 
t.VXt.,  Prindpalt  and  JtaaUia  ol  Tnlnini  OoUsfea,  haetenaad 
Sdhool  Bcud  Olska. 

THB  OBIT  ADDEBB8  IS 

89.  OSENBT  GKESOEBT,  O&HDEll    BO&D, 
LONDON,  N.W. 


^tlTTlNa-ODT  A  PLEiSUKB,  by  a  i 
Ave  minuleg,  (or  ail  alua,   Id.—U.    Oiaoi, 


■jBl«ni  ot  pioiwrt»DI> 
Howard  street,  ¥a^. 


1.  each.    Alua  Print  Pucd 
wer«l  mpectltig  tieedlework. 


ma  Ito  )hp>  U  bnlua.  |  fmrj  booa  li  nil  pBtoo. 

DR.  WABNBB'S  PATENT 

FLEXIBLE  HIP  CORSET 


quality,  8/b :  WHite  or  Diab,  M 
I  Ontai*  payable  to 
B.   AMBBT,    OtiAPEUM    BISB,    LONDON,    aW. 


MY    AUTUMN    DRESSES 

ft*om  5/9  =  12  yards. 

MY   VELVETEENS    l/6i  Yard. 

Pattern!  Frit, 
B.  AMEBY.  5  A  7,  Hiirh  St..  Clapham.  London. 
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Small  crown  Svo,  cloth  limp,  2».  61I. 

HIGHER  EDUCATION  IN  GERMANY 
AND  ENGLAND. 

Being  >  Uriel,  Practical  AccouDt  of  ihe  Organisatioa  and  Car- 

riculum  of  the  German  Higher  School),  with  Critical  Remltlu 

and  Suggestions  with  Reference  to  those  of  England. 

By  OHABLBB  BIRD,  &A,  F-Q^. 

London:  KEGAN  PAUL,  TRENCH  AND  CO. 


ESTABLI^iHED  ilsi- 

BIRKBECK  BANK.— Southampton  Btiildingt,  Cluua- 
ccTT  Lui*. 
Cumnt  AccouDti  opciKd  bvntiiiiE  to  the   oiniU    prmcdcs   of  odicr 

Bknkcn,  Hud  lalerqt  jillovrcd  on  th«  nunimuin  monthly  bAluLcn  wtuii  ool 
ttvn  below  j£^.    No  coDminHii  chrj^fd  for  keepmg  1' 


The    Bank  undcruliei  foi  iu  c 

Dtedt,  Wruii>|m,  uid  other  Securi 

Brrhin^B,  Dividendt*  And  Coupons  ; 


dipout  u  Three  per  cc 


ulUdTOl 


kUTChaACAwlialaDf  Stocks 


FRANCIS  RAVENSCROrX.  I 


Tb*  BlFkl}w9k   Bui 


ukI  Raoalpta 


.   ng    Sosiaty 

•zoasd  Four  Hill 

H°*—-^- ?--**""—?   *    HOySE^-OR    TWO 


PER   MONTH,  with  b 


Ron  to  Pit.    AfiplT  u  the  OSo  of  i)w  BiuucK  BuiuiiHC  Socimr. 

HOW  TO  PURCHASE  A  PLOT  OF  LAND  FOR 
FIVE  SHILLINGS  PER  MONTH, 


.    Ii^y  u  tha  OSa  of  Ih* 


APimpUet,  witkhU; 


-^^TiSNa' 


:S  RAVENSCROn,  Husca 


pIVIL  SERVICE.— Female  Clerks,  Men  and  Boy 
Clerks,  Excise,  Customs,  etc  Candidates  rapidly  pre- 
pared through  post  on  a  thoroughly  individual  system.  Filly 
luccesaes  during  1883.  Prospectus,  containiog  list  of  successes, 
testimonials,  etc,  free  on  appUcation  to  J.  Keefe,  F,R.G.S., 
etc.  Civil  Service  Academy,  Liverpool. 


'COMPLETE*  TIME  TABLES, 

COMMENDED  BY  H.M.L 

Infants,  for  any  number,  filled  up,  notes,  etc,  is,   id. 

'fOMPLETE'  FoKMS,  on  good  slout  paper,  fot  Boys',  Girls', 
and  Mixed  Schools.  25  in.  by  20  in.,  is.  ;  21  in.  by  IB  in.,  9d.  ; 
16  in.  by  14  in.,  7d. 

Prepared  specially  for  INFANT  SCHOOLS,  same  siics  and  price. 
Abstracts  give  all  the  required  subjects  in  their  proper  order. 
Art.  16,  106,  109. 

FoKM  lor  Boys',  Girls',  Mixed,  and  Infants'  Schools,  18  in. 
by  16J  in.,  6jd.     Clones  and   Timi  can  be  taken  either  way — 

The  Infant  Action  Song  and  fiecltation  Book, 


UETHODS  ABD  THEORIES    FOR   THE  ^SOLUTIOM   OF 


GEOMETRICAL   CONSTRUCTIONS 

B7  JXJUOB  PirrBRSBN. 
Hsmber  of  the  Rorel  DuUli  Boclety  at  Bcleoce.    Cloth,  ie. 

TEXT    BOOK   OF  ELEMENTARY   PLANE  QEOMETRV. 

BjjnUUB  PETERSSK.  Ifember  of  the  Royal  Deulih  Society  o( 
SdenM.    Olotb.  »■.  6d. 


a- DETAILED    PROSPECTUS    ON   APPLICATION. 


COX'S   COPY-BOOKS  he  Parts 

ARE   THE   BEST.    |2d.each. 

LONDON: 

Uudon  :  Joseph  HuGH«s,  Pilgrim  Street,  Ludgate  Hill,  E.C.  |   GEORGE   PHILIP  &     SON, 


BB-IBBQE,  IQ  Twent^.four  UonthlT  Pule,  prtoe  aixpucE  cwili,! 
Uie  (Juu-to  BilltlDD.  of 

THE  GOSPEL  TREASURY 

An  EZPOSITOBT  HABKONT  at  the  FODB  XTANQELISTS. 

Past  I.  reuly  evly  In  December. 

Speclmea  page*  poHfne  for  one  ptnnj  etiuDp. 

AUo  eUtfa  Bdltlon  viUi  FIETE-FITB  Coloored  IlliuUaUoni,  cloth, 
ElIC  eJie*.  ee. 

CHRIST   AN    EXAMPLE   FOR  THE   YOUNG, 

Ai  Eihtblted  In  the  HIBTOSIBS  of  the  POUR  EVANQELISTS. 
Bach  Pieiiri  Ant  i^Aniluiu  ami  Eicrciia,  and  cht  100  liiKui  art  fully 


Sow  ready.  Elutit'i  BiiitiDn.  hi  ,-li>tli  bi»ttl>,  flS. 

THE    SYSTEMATIC    BIBLE    TEACHER, 
FOR    HOME   AND   SCHOOL. 

Alio  an  AlbuBK^  Editm.  wICIi  Third  Grade  Uauual,  3b. 


THE  BEST  AIDIHraWJJEOfiRAPHY. 
RICE'S  PATENT 

MECHANICAL  GLOBE. 

SpecU;  designed  to 
Ulnstrate  tbe  ilterna- 
donaoilrarMlengfc 
or  Dil  ud  IIIG0, 
tlie  Snccesslon  of  tie 
SEASOKS,  and  otbei 
Phanomeni  arising 
Drom  tbe  Dlnntl  and 
Innnal  lotions  of  tbe 
Eartii. 

Btoommended  In/  H.M, 

Itupectori  and  the  lead' 
tag  educationiits. 

Price,  fitted  with  Six-inch    Glob©  of  the 
beat  quality,  ONE  GUINEA. 
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W.  SWAN  SONNBNSOHEIN  &  CO/S 

LIST  OF  NEW  GIFT  m  PRIZE  BOOKS. 

New  Gift  Books  at  88.  0d.    Full-page  niustrations.    Extra  doth  gilt^  gilt  edges. 
GIRLHOOD  OF  REMARKABLE  WOMEN.     By  W.  H.  Davenport  Adams. 
CELEBRATED  WOMEN  TRAVELLERS.     By  W.  H.  Davenport  Adams.     Second  Edition. 
NOTABLE  WOMEN  OF  THE  PURITAN  TIMES.     By  W.  Chapman. 
NOTABLE  WOMEN  OF  THE  REFORMATION.     By  W.  Chapman. 
A  BOOK  OF  GOLDEN  FRIENDSHIPS.     By  F.  L.  Clarke. 
BRAVE    BOYS   WHO    HAVE    BECOME    ILLUSTRIOUS   MEN   OF  OUR  TIME.     By  J.  M. 

Darton.    Third  Edition. 

FAMOUS  GIRLS  WHO  HAVE    BECOME    ILLUSTRIOUS  WOMEN   OF    OUR   TIME.    By 

J.  M.  Darton.    Twentieth  Edition. 

AUSTRALIA  AND  HER  COLONIES.     By  Dr.  K.  Jung. 

THE  DEATH  SHOT.     By  Captain  Mayne  Reid. 

THE  FLAG  OF  DISTRESS.     By  Captain  Mayne  Reid. 

THE  SEVEN  HEROINES  OF  CHRISTENDOM.     By  Professor  C.  D.  Yonge.    Third  Edition. 

OUR  GREAT  NAVAL  COMMANDERS.     By  Professor  C.  D.  Yonge. 

TWELVE  OLD  FRIENDS.     By  G.  M.  C^ik.     With  Eight  Plates  by  Ernest  Griset.     Oblong  4to. 

New  Qift  Books  at  89.    niustrated.    CHoth  gilt,  gilt  edges* 
CHILDREN'S  JOURNEY,  THE.     By  the  Author  of '  Voyage  en  Zigzac/  etc.    Second  Edition. 
DORA'S  BOY.     By  Mrs.  Ellen  Ross.    Third  Edition. 

ROUGHING  IT  IN  VAN  DIEMEN'S  LAND,  AND  HARRY  DELANE.    By  Richard  Rowe. 
A  HAVEN  OF  REST,  AND  DR.  PERTWEE'S  POOR  PATIENTS.     By  Richard  Rowe. 
MARQUISE  AND  ROSETTE,  AND  THE  EASTER  DAISY.    By  Baroness  Martineau  desChesney. 
MODERN  WONDERS  OF  THE  WORLD ;  or,  The  New  Sindbad.   By  William  Gilbert.  2nd  Edition. 
TALES  FROM  PLUTARCH.     By  M.  Cross  and  A.  J.  Davidson. 

New  Gift  Books  at  98. 6d.    niustrated.    Cloth  gilt»  gilt  edges. 
BOOK  OF  ENGLISH  FAIRY  TALES  FROM  THE  NORTH  COUNTRY.    By  Dr.  A.  C.  Fryer. 
THE  DESERTED  SHIP  :   A  Real  Story  of  the  Atlantic.     By  Richard  Rowe. 
HOITY  TOITY ;  the  Good  Little  Fellow.     By  Richard  Rowe. 
THE  TRAVELLING  MENAGERIE.     By  Richard  Rowe. 
ALICE  THRO'  THE  LOOKING-GLASS,  and  other  Plays  for  Children.     By  Kate  Freiligrath 

Kroeker. 
MADGE  HILTON  ;  or,  Left  to  Themselves.     By  Agnes  C.  Maitland. 
TAPPY'S  CHICKS,  AND  OTHER  LINKS    BETWEEN    NATURE  AND    HUMAN   NATURE. 

By  Mrs.  George  Cupples. 

TALES  OF  FILIAL  DEVOTION.     By  Mary  C.  Rowsell. 
THE  SPIRIT  OF  THE  GIANT  MOUNTAINS.     By  Mary  C  Rowsell. 
HARLEQUIN  EGGS.     A  4to  Colour  Book.     By  Ismay  Thorn.    Pictures  by  Lily  Chitty. 
IN  AND  OUT.     A  4to.  Colour  Book.     By  Ismay  Thorn.     Pictures  by  Lily  Chitty. 
NOTABLE  WOMEN  OF  THE  COVENANT.     By  Wm.  Chapman. 

New  GHft  Books  at  li».  6cl.'   Illustrated.    Oloth  gilt,  gilt  edges. 


SKIPPO;  and  other  Stories,  in  prose  and  verse. 

By  •  Robin.* 
THE    LITTLE    FLOWER   GIRL;    and   other 

Stories  in  Verse.     By  *  Robin.* 

LIFE  OF  MARTIN  LUTHER.  By  Wm.  Chapman. 


BIRDS  AND   THEIR   WAYS.      By  Jessie  F. 
Armstrong. 

DOLL  STORIES.     By  Lucy  Cobbe. 
LIFE  OF  WICLIF.    By  Wm.  Chapman. 


CHILDHOOD  OF  THE  PRINCE  CONSORT. 

CHARLEMAGNE  AND  HIS  TIMES. 

SIR  WALTER  RALEIGH  AND  HIS  TIMES. 


SHORT  BIOGRAPHIES.     By  F.  L.  Clarke. 


GEORGE  STEPHENSON. 
ROBERT  STEPHENSON. 
WILLIAM  TYNDALE. 


STORIES  OF  THE  OLDEN  TIME.  Drawn  from  History  and  Tradition.  By  Ella  Baker.  2nd  Edition. 

Two  New  Gift  Books  at  Is.    Illustrated.    Cloth  grilt 
MRS.  LEICESTER'S  SCHOOL.     By  Charles  and  Mary  Lamb. 
SANDY'S  FAITH.    A  Tale  of  Scottish  Life.     By  Lydia  L.  Rouse. 

New  Sixpenny  Series,  demy  32ino.  cloth,  grilt  letterin^rS'    Illustrated,  cloth  gilt 


CAT  AND  DOG  STORIES. 

THE  THREE  FOOLISH  LITTLE  GNOMES. 

LITTLE  DICKIE.     A  Simple  Story  for  Children. 

LITTLE  GOODY  TWO-SHOES. 

LITTLE  HENRY  AND  HIS  BEARER. 

CHEERFUL  CHERRY  ;  or,  Make  the  best  of  it. 


THE  BASKET  OF  FLOWERS. 

THE  BABES  IN  A  BASKET. 

THE  PRINCE  IN  DISGUISE. 

THE  STORY  OF  PATIENT  GRISELDIS. 

THE  WANDERER. 

THE  LANGUAGE  AND  SENTIMENT  OF  FLOWER^ 


W.  S^VAN  SONNENSCHEIN   &  CO.,   PATERNOSTER  SQUARE. 
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Just  published,  with  Maps,  post  8vo,  pp.  325,  cloth,  2s.  6d. 

THE  OLD  AND  THE  NEW  WORLD. 

ASIA,  AFRICA,  AMERICA,  AND  AUSTRALIA. 

The  Causes   vhich   affect   Climate^  and  the  Interchange  of 

Productions. 

Being  Bo6k  V.  of  the 

GEOGRAPHICAL     READERS. 

By  Miss  CHARLOTTE  M.  MASON, 

Author  of '  The  Forty  Shires :  Their  History,  Scenery,  Arts, 

and  Legends.* 

'  In  this,  as  in  former  numbers  of  this  series,  the  author  has 
tried  to  bring  before  the  children  vivid  pictures  of  the  regions 
treated  of,  and  familiar  ideas  as  to  the  manner  of  life  of  the  people 
who  dwell  in  those  regions.  Further  than  this,  her  aim  has  been 
to  furnish  such  interesting  and  attractive  lessons  as  should  pro- 
mote in  the  children  a  taste  for  reading.' — Extract  from  the 
Prefacen  

London:  Edward  Stanford,  55,  Charing  Cross,  S.W. 

Just  ready,   Third  Edition,  Revised  by  E.  G.  Ravbnstein, 
F.R.G.S.    With  Maps  and  Illustrations.    Crown  8vo,  cloth,  65. 

A   SCHOOL    PHYSICAL 

AND 

DESCRIPTIVE  GEOGRAPHY. 

By  the  late  Keith  Johnston,  F.R.G.S.,  Editor  of  the  *  Africa ' 
Volume  in  'Stanford's  Compendium  of  Geographv  and 
Travel ' ;  Leader  of  the  Royal  Geographical  Society's  East 
African  Expedition. 

*  A  text-book  of  geography,  revealing  in  its  every  page  the 
author's  thorough  knowledge  of  the  subject.' — Academy, 

London :  Edward  Stanford,  55,  Charing  Cross,  S.W. 


STANFORD'S 

SCHOOL  MAPS. 

International  Healtb  Exhibition. 

CLASS  48.    EDUCATION. 

THE 

ONLY   GOLD   MEDAL 

FOR    MAPS 

Gained  by  any  British  Exhibitor  has  been  Awarded  to 

EDWARD    STANFORD'S 

EXHIBIT. 


Descriptive  List  and  Full  Details  Sent  Post 

Free  on  Application. 


London : 

EDWARD  STAHFOSD,  66,  Cbariiig  Cross,  S.l. 


S.  W.  Partridge  &  Go/s  List  of  New  Books. 

KAEK  DEBBOBOUOH'S  VOW.    A  Tale.    By  Ainrn  S.  Swan,  Author 

of  **  Orandmother'8  Child,"  etc.  Crown  8vo,  cloth  extra.  Illiutrated, 

88.  6d. 
THE    BETTER   PABT-     A  Tale.    By  Avnib  S.  Swak,  Author    of 

"  Grandmother's  Child,"  etc.    Crown  8vo,  cloth  extra.    Illustrated, 

as.  6d. 
CLOVIE  AND  MADOE.    A  Tale.    By  Mrs.  C  6.  Bsaitbt,  Author  of 

'*  Our  Daughters,"  "  Found  at  Last,"  ete.    Crown  8vo,  cloth  extra. 

Illustrated,  as.  6d. 
THE  6IP87  QUEEN.    By  Eioca  Lesub,  Author  of  "The  Water 

Walfs/'^ete.    Crown  8vo,  cloth  extra.    Illustrated,  as.  6d. 
KABION  AND  AUOUSTA ;  ob,  Lovb  akd  Sbuishkbss.    By  Emma 

Lbsux,  Author  of  **BllersUe  House,"    "The  Water  Waifs,"  etc. 

Crown  8vo,  oloth.  Is.  6d. 

JEMMT  LAWBON :  THE  8T0BT  OF  A  VXLLAGE  LAD.   By  B.  C. 

KENTOir,  Author  of  *'  Jack's  Heroism,"  etc    Crown  8vo,  cloth  extra. 

lUustrated,  Is.  6d. 
BIBLE  PICTUBES  AND   8T0BIE8.    By  Jambs  Wxstov,  Author 

of    "Dick's  Holidays,"  etc.     With   forty-six  beautiful  fulljMige 

Illustrations  by  W.  J.  Webb,  Sir  John  Gilbert,  and  others,    rap. 

4Co.    Illustrated  Boards,  Is. 

FBETT7  PICTUBES  FOB  OUB  LITTLE  ONES,  with  Descriptive 

£torle«  by  James  Wsston.   Author  of  "  Dick's  Holidays,"  etc. 

With  forty-six    beautiful  Illustrations    by  Bobert    Barnes    and 

others.    Foap.  4to.    Illustrated  Boards,  Is. 
EMMANUEL;  or,  Lbayes  tbom  thx  Litb,  aitd Notbs  of  thb  Work 

or  Jbsus  CHRZflT.    By  the  Bev.  J.  B.  Fioou,  Author  of  "  Christ 

and  Full  Salvatien,"  etc.,  ete.    Crown  8vo,  oloUi  extra,  Ss.  6d. 
JOSEPH  UYBSET.  The  Story  of  hU  Life,  1794-1884.  By  Jamss  Weston 

With  Portrait.    Crown  Bvo,  doth  extim.  Is.) 
JOHN  HABBI8,  THE  G0BNI8H  POET.    The  Story  of  hU  life.  By  his 

Son,   J.     Howabd  HARBia.    With  Portrait.     Crown  8vo,   oloth 

extra.  Is. 
GLOISTEB  AND  CLOSET.    A  Plea  for  Private  MediUtion.    By  Rev. 

C.  E.  Stoeb.    Demy  16mo,  doth  extra.  Is. 

64jDa^e>,  lUuatnxtMnMg  Cloth  extra,  9d.  each. 


Tb«  Silver  Cup.  and  other  T&les. 
Polly's  Victory.  »nd  other  Tales. 

Dick  and  his  Donkey;  or,  How  to 

Pay  the  Bent.  By  Mrs.  BowEif. 

That  Bqy  Bobi  and  all  about  him. 
By  JESSE  Page. 


Mande's  Tlsit  to  Sandybeach. 

By  Mrs.  Walleb. 

SttDA'8    NosMray.  and    other 

Tales-    By  Mrs.  West. 
Dora  Maitland*    By  Mrs.  West. 
Albert  Manriee*  and  other  Tales. 

THE   BOOK  SEASON,   1884-85. 

Visitors  to  London  and  residents  in  the  Metropolis  are  invited  to  visit 
the  Book  Saloon,  0,  Paternoster  Bow,  where  th^  will  find  one  of  the 
largest  and  choicest  collection  of  Evangelical  and  Temperance  literature 
conveniently  arranged  for  inspection.  Open  nine  till  six.  Saturdays, 
nine  till  <wo. 

London  :  8.  W.  PARTRIDGE  &  CO.,  9,  Patbbnostbb  Row. 

BLACKWOOD'S  DIAMES,  1885  (Post  free) 

Blackwood's   Shillinfir  Scribbling'  Diarv.     Seven 

Days  on  each  page,  interleaved  with  Blotting  Paper.    Is.    Foolscap 
foUo.    SiJEe  13  by  8^  inches.    (Perpetual  cloth  case  for  same.  Is.  6d.) 

Blackwood's  Three-Day  Diary.  (Three  Days  on  each 

S^e).  Price  Is.  6d.    Slse  13  by  8i  inches.  Interleaved  with  Blotting 
per,  as.    Bound  In  cloth,  4s. 

Blackwood's  Two-Day  Diary.    (Two  Days  on  each 

page.     Price   .Is.    Size  18  by  8^   inches.     (Oloth  case  for  same. 
Is.  6d.).    Interleaved  with  Blotting  Paper,  bound  in  cloth,  58. 

Blackwood's  One-Day  Diary.     (One  Day  on  each 

page).    Size  13  by  Scinches.    Bound  in  cloth,  price  86.  6d.    Inter- 
leaved with  Blotting  Paper,  bound  in  cloth,  price  128. 

Blackwood's  Desk  Diary  No  4-    (Seven  Days  on  each 

page.    Large  Post  8vo.    Is.,  bound  in  cloth.    Size  8^  by  5^  inches. 
With  Blotting  Paper,  paper  covers.  Is. 


London : 
JAMES  BLACKWOOD  &  CO.,  Lovell's  Court,  Paternoster  Row. 

Miss    JOIVBS'S 

Self-Teaching   Needlework  Manuals. 


Profusely  Illustrated  by  Diagrams. 

standards  I.  and  II.,  in  one  Book 

Id. 

STANDARD    III 

Id. 

STANDARD    IV 

2d. 

STANDARD    V 

3d. 

STANDARDS  VI.  and  VII.,  in  one  Book 

3d. 

Complete  Edition,  in  one  Vohtme,  for  the  convenience  of  Teachers,  Is, 

Now  ready,  new  edition,  crown  8vo.  3s.  6d.    Specimen,  post-free, 

for  28.  8d. 

Plain   Needlework  and   Cutting-Out. 

By   EMILY  C    JONES, 

Directress  of  Needlework  to  the  Education  Department. 

Teachers  experiencing  the  least  difHculty  in  obtaining  the  above  works 
may  have  them  sent,  carriage  paid,  upon  forwarding  P.O.O.  for  38.  4d. 

London :  Joseph  Hughes,  Pilgrim  Street,  Ludgate  Hill,  E.C. 
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BOOKS  FOR  PRESEHTS,  REWARDS,  etc. 

Two    Snowy   Christmas   Eves.    By  Eliza  Kerb. 

Cloth  gilt,  28. 

Two  Saxon  Maidens.    By  Eliza  Kbbb.    Illastrated 

by  W.  Ounston.  Printed  in  Ink-Photo.  Cloth  ffilt,  gilt  edges,  3b.  6d. 

*  Gracefully  written  tales,  and  posseaaing  deep  mtereat  in  Uie  picture 
they  present  of  the  struggle  between  Heathendom  and  Christianity  in 
the  eighth  and  ninth  centuries.* — Daily  Chtoniclt, 

E^lkee.    A  Story  of  Village  Life  on  the  West  Coast  of 
Ireland.    Fy  Eliza  Kerb.    Cloth  crilt,  2s. 

*  The  book  is  Ixill  of  picturesque  incident  and  picturesque  pieces.    It 
^    should  find  a  place  in  every  parochial  and  Sunday-school  library.' — 

Church  Review. 

Alto  by  the  same  Author^  m  the  Prets,  Beady  ahorily. 

The  Secret  of  Ashton  Manor-House. 

In  this  story  will  be  found  an  exemplification  of  the  foUowinff  texts  of 
Scripture :  '  The  way  of  transgressors  is  liard.'  *  But  Uie  path  of  Uie 
just  is  as  the  shining  light,  that  shineth  more  and  more  unto  the  perfect 
day.' 

The  Mystery  of  Gran^re  Drayton. 

In  this  story  will  be  found  an  exemplification  of  the  following  Bible 
verse : — '  An  hypocrite  with  his  mouth  destroyetl^  his  neighbour :  but 
through  knowledge  shall  Uie  just  be  delivered.' 

Broken  Purposes.    By  Lillib  Montfobt.    New  Edi- 
tion, doth  gilt.  Is.  6d. 
'  Perhaps  the  best  thing  we  can  say  of  this  book  is  that,  having  begun 
the  story,  we  were  auxious  to  read  it  through,  it  proved  so  pleasant  and 
so  suggestive.' — WarringUm  Guardian. 

Lower  Miller^s  Ambition.     By  Lillie  Montfoet. 

Illustrated  by  W.  Qunston.    Cloth  gilt,  gilt  edges,  Isi  6d. 

*  Characterised  by  something  better  tlun  genius,  and  that  is  goodness. 
Its  lessons,  however,  ore  conveyed  in  a  way  that  will  make  them  tell.' — 
Methodiet  Recorder. 

The  Mead.ow  Daisy.    By  Lillie  Montfobt.    is. 

*  Attractive  to  the  eye  and  profitable  to  the  heart.' — irieh  lHvangetitt. 

Melissa's  Victory.    By  Asuton  Neill.    Illiistrated  by 

W.  Gunston.    Cloth  gilt,  gilt  edges.  3s.  6d. 
*A  tale  of  conversion  to  tlie  Methodist  Connexion,  and  very  well 
written.'—  Times. 

*  A  special  feature  is  the  illustrations Tliey  are  very  effective, 

and  serve  to  illustrate  a  story  which  is  well  told  and  adapted  for  usefid- 
ness  in  Christian  homes.' — Christian. 

Pleasant  TaJks  about  Jesus.     By  J.  Colwell. 

Cloth  gilt,  28.  0d. 
*Told  in  a  singularly  interesting  way.    Children  will  be  delighted 
with  the  book.' — Zhapfue. 

The  River  Singrers-    By  William  Bobson.    Cloth  gilt, 

ls.6d. 

*  A  simple,  touching  little  story,  in  which  the  troubles  of  a  poor  child 
are  skilfully  portraved.' — Hock. 

'  It  is  a  storv  which  is  sure  to  be  found  attractive,  and  can  be  cordially 
reconimended.' — John  Bull. 

Anecdotal  Illustrations  of  St.  Mark-    is. 

Bible  Cartoons,  Dlnstrated  Readings, 

For  Illustrative  Teaching ^  Decoration  of  Wailst  etc. 

Illustrated  Readings :  Life  of  Jesus— Cartoon.s  in 

Bepia  on  a  Blue  Ground.  Headings  in  Bold  Typ.  Size,  ?A  in.  by  27  in. 

Prices  Unmounted.  Mounted  like  a  Map.     On  One  Boiler. 

On  Pai)er  I  Is.  ea.  Set  of  22,  £l  \  Is.  8d.  ea.   Set  of  22.  £1 13s.  4d.  I  £1  tfs.  8d. 

On  Cloth  I  28.  ea.  Set  of  22,  £2  |  28. 8d.  ea.   Set  of  22,  £2 13s.  4d.  |  £2  2s.  Od. 

Bible  Cartoons :  Life  of  Jesus.— Printed  in  Sepia  on 

a  Gold  Ground :  Nos.  1  to  22  (27  in.  by  23  in.),  each  Is.  The  Last 
SupiKT  (:«)  in.  by  25  in.).  2b.  ;  The  Set  of  Twenty-three  Cartoons  in  a 
Box.  £1  Is. ;  Ditto,  tocfther  with  Set  of  Acts  of  Aiwstlfs,  and  Two 
Daniel  Cartoons  {see  below)  Mountt^d  on  Cluth,  and  lK)und  as  an 
Album,  £2  12s.  6d.  Mouut^  on  Strainers  and  Varnished :  -Nos.  1 
to  22.  each  at  3s.  4d. ;  The  Last  Supper,  5s. ;  The  Set  of  23.  £3  3s. 
Also,  to  order.  Framed,  at  the  following  net  prices,  carriage  paid  by 

purchaser : — 

In  Black  and  Gold  Frame,  Nos.  1  to  22.  each  6s. ;  The  Last  Supper, 

7s. ;   The  Set  of    Twenty-three  Cartoons.  £5  5s. ;    Ditto,  with  Atlas 

Mount.  Nos.  1  to   22,    each  8s. ;   The  Last  Sux>iJer,  lOs. ;   Tlie  Bet  of 

Twenty-three  Cartoons,  £8  8s. 

Acts  of  the  Apostles  Cartoon-  -Printed  in  Tints. 

Size,  3o  in.  by  22  Ui..  each  8*1.    Set  of  Six,  38.  6d.    On  Strainers, 
VamislnHi.  ."te.  4d.    Bet  of  Six,  18s. 

Book  of  Daniel  Cartoons-  —Highly- finished  Chromos, 

36  in.  by  20  in.    No.  1,  the  Four  Wise  Children  ;  No.  2.  Walking  in 
the  Midst  of  the  Fire.  2s;  6d.  each  ;  tlie  two,  4s.    On  Strainer,  Var- 
nished. 58.  each ;  the  two,  88. 
Also  to  order.  Framed^  at  the  following  net  prices,  carriage  paid  by 
purchaser : — 

In  Block  and  Gold  Frames,  68.  ;  the  two,  lis. ;  Ditto.  Atlas  Mounts, 
98. ;  the  two,  17s. ;  Gk)ld  Frame  and  Black  Mount,  12s.  6d.  ;  the  Two, 
24s. 

The  above  Readings  and  Cartoons  formed  a  prominent  feature  of  the 
Exhibit  for  which  Mr.  C.  Terry,  the  Printer,  received  a  bronze  medal  at 
the  International  Health  Exlubition. 


etc. 


MANUALS  OF  INSTRUCTION  &  READING 

BOOKS, 

For  the  Sunday-School,  the  Day  School,  and  the  Home. 

Christiajl  Doctrine  (First  Readings).  2d. ;  per  100, 16s. 
'  Beautifully  adapted  for  an  infant's  capacity.'—*  Its  value  as  a  fim 
leason-book  in  theology  cannot  be  over-estimated.'—*  Admirably  adapttii 
for  the  home,  Sunday -achool,  or  religious  instnictloii  In  day  schoob.'- 
Press  Notices. 

Precept  and  Parable  (Words  of  our  Lord).    2d. ;  per 

100,  168. 

*  A  nice  little  book,  with  larce  print,  linen  covers,  and  nine  beautiful 
illustrations  of  the  parablea.  It  supplies  a  well-known  want.  ....  The 
book  should  sell  by  tens  of  thousands.'— &Aoo/mast«r. 

*  We  have  nothing  but  good  to  say  of  this  excellent  little  reading  book. 
.  .  .  .  Very  suitable  for  the  young.— IPatcftmaii. 

Also,  Uniform  with  the  above.  New  Edition  of 

Life  of  JesilS  (Readings  in  Holy  Scripture).    2d. ;  per 

100.  lOs.  zr  ,  ,  r 


Life  of  Jesus,  Large  Type  Edition.  A  Lesson,  or  Les- 
sons, complete  on  each  page.  On  paper.  33  in.  by  18  in.,  each  Sheet, 
3d. ;  Set  of  16  Sheets,  3s.  The  Set  of  16  Sheets  on  one  Roller,  papiT. 
6b.    Mounted  on  Cardboard,  each  8d. ;  Set  of  16  Boards,  lOs. 


SERVICES  OF  SONG,  ANTHEMS,  etc. 

Jesus  and  the  Children  :  A  Service  of  Song  for  BoTs 
and  Girls.  By  the  Kev.  E.  U.  SiTODEir.  B.A.,  B.Sc. :  Staff  Notatioo. 
4d. ;  Tonic  Sol-fa,  4d. ;  Words  only,  Id.  (60  copies,  haU-price). 

The  Christian  PUfirrimaAre  :  A  Service  of  Sacred  Son?. 
By  C.  MAK8F0HD,  B.A.,  and  VLUvuvtkH,  Mus.  Bac.,  Cantab.  Stdf 
Notation  only,  4d.  (50  coniea,  half-price.)  An  adrairablv^nangtHi 
Selection  of  Twenty  Old  Methodist  Hymns  and  Times.     ' 

The  Pronused  Land :  A  Service  of  I^raise.  By  T. 
Austin.  Specially  adapted  for  Sanday.school  Festivals  and  Anni- 
versaries. Staff  Notation,  6d. ;  Tonic  Sol-fa,  4d. ;  Words  onlr.  M. 
(50  at  half-price.) 

*  The  Tunea  are  well  selected,  and  amon«  the  composers  mav  be  men- 
tioned Bamby,  Turpin,  and  H  Smart.  These  names  speak'for  theai- 
selves.  A  capitally-arranged  pianoforte  aocompaniment  (real)  i«  sddKL 
The  connective  readings  are  well  choaen,  and  the  whole  effect  is  very 
good.' — Schoolmaster. 

The  Infant  Saviour  :  A  Service  of  Song.    By  Dr.  Ste- 

PHKXSO.X.     4d. 

The   Wilderness    Life :  A  Service  of    Song.    By  Dr 

Stephsksok.    4d. 

Daniel  Quorm  :  A  Service  of  Song.    By  S.  Drake.   4d. 
Prankey  Vivian  :  A  Service  of  Song.    By  J.  Bcbkhah. 

4d. 

Simon  Jasper :  A  Service  of  Song.    By  J.  Bubkham.  4d. 

|9"  -^'^  <A«  above,  50  copies  half-price,  and  the  ft^lowing  as  far  as  stxi 
will  permit: — 

The  Man  Christ  Jesus :  A  Service  of  Song.   2d.  (50 

copies  half-price). 


There  Dwelt  in  Old  Judea :  A  Christmas  Carol  Bt 
J.  p.  Uardino.    2d. 

Te  Deum  in  E  Flat-    By  J.  P.  Habdino.    3d 
Jubilate  Deo  in  E  Flat.   By  J.  P.  Habdikg.    i^. 
MominflT  Service  in   D-    By  C.  J.  Dale.    4d.  (5«» 

copies,  half-price.)    Full  Organ  Score,  Is. 

Suffer.  Little  Children :  An  Anthem  in  G.    By  c.  J 

Dale,  2d.    (50  copies  half-price.) 

Bemember  now  thy  Creator :  An  Anthem  in  F.  B^ 

J08IAH  Booth.    2d.    (50  copiee  half-price.) 

Spiritual  Songs  (168  different  pieces).  Music  in  bom 
Notations  on  the  same  leaf.  Per  dozen  leaves,  l|d. ;  per  V^^\  '<- 
(lOd.  assorted)  ;  Packets  containing  24  different  Songs.  3d. ;  Bo')l« 
of  Words,  per  100,  3s.  8d. ;  Books  containing  24  differeut  Soup,  in 
Staff  NoUtion  or  Tonic  Solfa.  3d. 

Infant  Sonars  (24  different  Songs).  Mosic  in  both  Nota- 
tions on  the  same  leaf;  per  dozen,  l|d. ;  per  100,  8d.  ;  Packet*  t^n 
taining  the  24  Songs,  3d. ;  Books  containing  the  24  Songs  in  S^*' 
or  Tonic  Sol-fa  Notations,  3d. ;  Book*  of  Words,  per  100.  Se.  vi 


London :  2,  Ludgate  Circus  Buildings,  E.G. ;  2,  Castle  Street,  City  Boad,  E.C. 


N    BLUEBOOK,  1884 

Mr.  BERN  AYS  says: 
'Our  school   litera- 
ture   should    contain 
such  tales  as  those  in 

HUGHESS 

Standard  Story  Books' 

Infants,  4d. ;  St.  I.,  6d. ;  St.  II.,  8d. ; 
St.  III.,  lOd.;  St.  IV.,  Is.;  St.  V.,  Is.  6d.; 
St.  VI.,  2s. 

LONDON: 

JOSEPH  HUGHES,  Pilgrim  Street.  Ludgate  Hill.  E.G. 


NELSON'S 


*H  ' 


FOR  PRIZES. 


TT 


ST0RIB8  OF  OLD  BO 


THE  WANDBRINGK5  OF  .fflNEAS  AND  THE 

FOCJITDLNO  OP  UOUE,    Hy  Ohabaks  H  iotry  Hansox,  Author  of  "  The 
Siege  of  Troy  and  the  Wanderings  of  Ulysses/*  et«.    With  Sixtv-two 
Illustratlona.    Post  8vo,  cloth  extra,  gilt  edges,  price  4s. 
Already  ptAlithed' uniform  with  the  above. 

Ohauoer'B  StorioB  Simply  Tol<L  lUustrated,  4s. 
Old  Greek  Storiee  Simply  Told.  lUostrated,  4s. 
Stories  of  the  Days  of  King  Arthur,    niustrated,  4s. 


:^E  W    BOOJKIB 


NEW  BOOK  BY  THB  AUTHOB  OF  "ISTBLLITB  TBACHBB8/'  Etc. 

MINE  OWN  PEOPLE.    By  Louisa  M.  Gbay,  Author  of 

"  Nelly's  Teachers/'  etc.    With  IVoatlspieoe  and  Vignette.    Crown  8vo. 
doth  extra,  gilt  edges,  price  6t. 

•  A  wholesome,  suggestive,  and  wisely  stimolatlng  book  for  young  women. 

BEAUTIFUL  ILLUSTBATEO  OUT  BOOKS.— With  Designs  by 

Eminent  Artists. 

NEARER,  MY  GK)D,  TO  THEE.  The  Favourite  Hymn. 
Bv  BJJU.H  Flowjsk  Adams.  With  16  Illustrations,  and  a  Memorial 
Sketch  of  the  Author  by  H.  L.  L.  Fcap.  8vo,  cloth  extra,  bevelled 
boards,  gilt  edges,  price  Is.  6d» 

ROCK  OF  AGES.  The  Favourite  Hvmn.  By  Augustus 
M.  ToPUJ>r.  With  16  Illustrations,  and  a  Memorial  Sketch  of  the 
Author  by  H.  L.  L.  Foap.  8vo,  oloth  extra,  bevelled  boards,  irilt  edires. 
price  Is.  6d.  "^      ^ 

Already  pHblisked,  tmtform  with  the  above. 

Abide  with  Me.    The  Favourite  Hymn.    Price  Is.  6d. 

^  *  A  novel  and  interesting  book  of  tn.YeV—3fieetator, 

ON  THE  DESERT :  a  Narrative  of  Travel  from  Egypt 
through  the  Wilderness  of  Sinai  to  Palestine.  By  Hbitrt  M.  Fisld, 
D.D.,  «cw  Tork,  With  1ft  Full-page  Engravings.  Author's  Edition. 
Crown  8vo,  cloth  extra,  prioe  4s. 

An  account  of  a  journev  in  the  track  of  the  Israelites  along  the  Red  Sea* 
mong  the  peaks  of  Sinai,  through  the  Desert  to  the  Promised  Land. 

Canon  Fabbab  says:—*  I  found  it  so  interesting  that  I  could  not  lay  it 
down  till  I  had  tlnished  it/ 
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1.  The  l^eedles,  /«^  of  Wight Wishing  you  a  Happy  Christmas 

9.  Carisbrooke  CtMe,  rOeqf  Wight With  Many  Loving  Wishes  for 

Christmas, 

S.  The  Siltrer  fUbnxAt  l^h  Katrine Wishing  you  a  Merry  Christmas. 

4.  Loch  iJmxmAf  from  Mount  Miaery TooneandallaHappyChristmas 

ft.  SUzabefh  Ga8tte,/ers«y Wishingyou  a  Happy  New  Year. 

«.  Holyrood  Palacei  Edinimrgh Wishing  you  a  Merry  Christmas 

and  a  Happy  New  Year. 

7.  Paes  of  the  Trosachs With  the  Best  Wishes  of  the 

Season. 

8.  Princes  Street,  Edinburgh With  the  Compliments  of  the 

Season. 

9.  Ben  Lomondf/n'm  near  Lues Many  Happy  Returns  of  the  Day 

10.  The  Corhiere  BockSi  /ereey With  Affectionate  Wishes. 

11.  Loch  Lomond With  Kindest  Wishes. 

12.  Bast  and  West  Cowes,  lile  of  Wight  Best  Wishes  to  Thee  and  Thine. 

13.  Edinburgh,  A^  ^  Calton  Hill  Best  Wishes  to  Thee  and  Thine* 

14.  New  Town,  Edinburgh,  from  the  Castle  Witli  many  Loving  Wishes. 

!,«».  Ellen's  Isle,  Loch  Katrine  To  my  Friend,  with  hearty  and 

loving  Gre«'tinjfs. 


Tu  Elefrant  binding*  with  53  Illnstrat!ons« 
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AFTER  YEARS.  A  Stoiy  of  Trials  and  Triamphs.  Bv 
the  Author  of,  and  forming  a  sequel  to,  •Culm  Bock.'  With  Illustrations. 
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New  Edition,  with  25  FuU-page  Illustrations. 

QUADRUPEDS.  A  Book  of  Zoology  for  Boys.  By  Captain 
Ma  Tin  Rbid.    Post  8vo,  cloth  ertra,  price  Ss. 
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NEW  BOOK  OF  SCltlPTUfiE  ILLCdTRATIOlT. 
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The   TEACHERS'    DIAR7 
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SUMMARY  OF  ENGLISH   HISTORY.     For  Scholars  taking  English  History  as  a  Class  Subject,  Pupil  Teachers 
in  their  Studies,  and  Students  preparing  for  the  Certificate  and  other  Eiiamin;itions.    Cloth,  price  sixpence. 

Ihe  abi^'e  c<rii  be  had  of  any  Bookseller  ;  or  vil   hi  sent  by  the  Publishers,  post  free,  on  receipt  of  stamps. 

JABROLD  AND  SONS,  3.  PATERNOSTER  BUILDINOS,  LONDON. 

'  London:  The Edaoational  Magazine  Fabliahing  Company,  Limitfld,  ^grunlSt.,  Lnclgata  fiill,  £.0. 


GILLS 


Said  by  all  Gritios  to  be 
the  most  suitable  and  most 
beanti&I  Sohool  Books 
BTor  pabliBhed  £»  Stan- 
dard oaa. 


ITE  ALL 
LITE  A   Y 


NOW   READY. 

Inf.  Primer  so.  l  (l  yr.  old)  Pnp.  3J.,  n.  3d. 
Tn/  Vpin-dr  Vn  2(5  vr.  old)  Pap.  >i.iCI.  3d. 
3  (fljT.  old)  F«p.  ad..  CI.  W. 

UUtemyadr.  Bt.i.        tw. 

lUtmryBdr.  St.li.      i<W. 

11  UUnuT  Bdr.,  St.  III.  ii. 

diQteni7Bdr.,st.iv.  i>.3<i. 

uUtKw^Bdr.,  St.  y.    ii.w. 

Toytgea  ind  ^wIb  <Si*  Cod«). 


EA  E  S 


CODE,   1884. 

Siltten  in  40  ana  eo  Itssons,  and  Oradmted  as  required  lij  He  Code  iiU.    (See  also  Inslnclions  to  inspectors.) 


GILL'S    'ALBANY'       „ 
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ANIMALS  and  PLANTS 
with    particular    refe- 
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II.  -   'ALBANY' 


PHYSI03. 

•fo.      IL  —  'ALBANY' 

BCnENaE]  BBADBBS. 

Standard  IV.     ~ 


Standard     —      

Gourse'  Animals  and 
Plants.    168  pp,  Is. 

No.  in.  -  'ALBANY' 
80IEN0B  READERS. 
Standard  V.  -  First 
Course.  Animals  and 
Plants.    168  pp,  Is. 

No.  IV.  -  'ALBANY' 
SOIENOB  BEADEma 
Standard  VI.  First 
Oourse,  Animals  and 
Plants,    lee  po..  iH.        '     mm 
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Standard  III.,  Whitehall  Geo.  Reader,  revise;!  o  i' 
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Standard  V,  Whitehall  Geo.  Reader i    < 

Standard  VT-,  Whitehall  Geo.  Reader         .-  i    ■-' 

Standard  VII,  Whitehall  Geo- Reader        ...  -*    ■ 

We  think,  teachera  will  admit  that  no  special  feature  iti  i! 
method  ot  teaching  has  ever  been  criticised  more  advt-rsfli  1-. 
tlieprofessionthon  that  of  imparting  a  knowledge  of  Geivnu-r  ■ 
through  'Readta^  Lcasons,'  yet  from  the  numerous  to:u:..'- 
who  h.ive  uscil  Gill's  Wliitehall  Gcopmphiail  Readers,  nnd  n  ::■_■ 
o£  them  the  strongest  opponents  of  the  syslem,  nothing  liiil  ".- 
most  niacked  praise  has  been  heaixl.  At  least  a  ihi'i.^.  ■ 
Qftftering  testimonials  are  held  hy  ua  from  tcichers.  who  -■< 
that  Geography  through  these  n^crs  has  been  maiiv  lurt  . '. . 
charming  and  interesting,  but  that  the  iii<nit  prartic&l  h-kV' 
have  been  attained.  They  have  been  si«>i:ia»y  written  foi  i  ■ 
Mundulla  Code,  18SZ  and  3. 

Also  Two  otiier  Series  of  Geographical  Readers . 

The  Albert  Series-  ytondards  I„  II..  ill.,  aiwl  IV. 

The   Descriptive   and  Pictorial.- !^t«ndard 3  U..  n: 

IV.,  V,,and  VI. 


GEORGE  GILL  AND  SONS,  23,  Warwick  Lane,  Paternoster  Row,  London. 


THE 


radipl 


^mcht 


A  MONTHLY  EDUCATIONAL  JOURNAL 

Edited  by  JOSEPH  HUGHES. 


.  • 


**^w^«^^*^^^^^«^^^»^«^«^«^^^«^«««^^ 


^Knowledge  is  proud  that  he  has  learned  so  much^ 
Wisdom  is  humble  thai  he  knows  no  more,* — Cowper. 


Vol  IV.    No.  11, 


JANUARY,    1885. 


Price  6d. 
Post  Free,  7Jd. 


BY  ALFRED  CARPENTER,  M.D.,  M.R.C.P.  (LONB.), 
Chairman  of  the  Council  of  tht  Sanitary  Institute, 

THE  SCAVENGING  OF  TOWNS— (fl?«//««^^. 

Dustbins  are  abominations  which  should  be  dis- 
couraged as  much  as  possible ;  the  law  allows,  nay, 
even  insists  upon,  their  being  provided.  They  are 
necessary  evils  which  our  social  customs  will  not 
allow  us  to  do  without  They  should  only  receive 
dry  dust  from  the  fireplace,  and  on  no  account  should 
moist  articles,  such  as  fish-bones,  skins  of  animals, 
putrid  game,  or  offal,  be  thrown  into  them.  They 
should  be  placed  at  a  distance  from  the  wall  of  the 
dwelling-house,  or  if  people  are  compelled  to  use  the 
outside  wall  of  their  building,  then  the  latter  should  be 
cemented,  and  rendered  waterproof,  unless  an  imper- 
vious receptacle  is  used  Vegetable  refuse  should 
always  be  burnt  in  the  kitchen  fire.  Animal  refuse 
and  bones  should  not  be  stored  near  to  or  in  the 
house,  under  any  pretence  whatever.  They  are  gene- 
rally thrown  into  the  dustbin  for  convenience.  The 
bin  should  be  of  galvanised  iron,  as  being  preferable 
to  wood ;  it  takes  up  less  room  than  brick,  and  can 
be  kept  quite  clean.  It  should  be  covered  to  keep 
out  the  rain.  Bricks  are  pervious,  and  retain  putrid 
germs.  The  local  authority  should  make  arrange- 
ment for  the  bins  to  be  emptied  twice  a  week  in  hot 
weather,  and  once  a  week  in  the  winter-time. 

In  most  places  the  cooks  will  throw  objectionable 
matters  into  the  dustbin,  and  we  have  to  deal  with 
customs  as  they  are.  It  would  be  much  better  if  a 
moveable  pan  could  be  daily  emptied  Those  who 
have  gardens  would  do  well  to  keep  the  dustbin  as  far 
away  from  the  house  as  possible,  and  instruct  the 
gardener  to  utilise  the  refuse  in  ways  which  he  will 
know  how  to  make  beneficial  in  his  work. 

The  custom  of  piling  up  immense  heaps  of  house 
refuse,  which  local  authorities  indulge  in,  which  con- 
tain all  the  abominations  belonging  to  town  dustbins, 
and  which  is  done  in  order  that  the  heap  may  fer- 
ment and  the  animal  matter  may  decompose  by  putre- 
faction, is  highly  injurious.  It  is  also  the  customfortown 
councils,  etc.,  to  dispose  of  this  refuse  to  brickmakers. 
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The  latter  sift  the  refuse,  separating  the  small  pieces 
of  cinder,  coal,  wood,  and  other  combustible  material 
from  the  dust.  The  sifted  particles  which  are  sepa- 
rated are  called  breeze,  and  are  preserved  to  enable 
the  brickmaker  to  bum  his  clamp  of  bricks,  by  spread- 
ing them  into  layers  between  the  dried  brick-shapes. 
Other  materials  picked  out  from  the  sifting  are  called 
hard  and  soft  core.  The  ashes  are  mixed  with  road- 
scrapings,  and  any  other  sandy  or  muddy  matter 
which  may  be  at  hand  The  soft  mud  is  then  moulded 
into  brick-shapes,  and  dried.  The  clamps  are  built  with 
layers  of  breeze,  between  the  layers  of  moulded  bricks, 
and  they  are  then  coated  over  with  a  covering  of 
old  bricks  and  mud.  The  clamp  is  then  lighted,  and 
the  most  pestiferous  odours  pervade  the  neighbour- 
hood until  the  burning  is  completed.  The  bricks 
thus  produced  are,  probably,  about  as  abominable  as 
it  is  possible  for  such  things  to  be.  They  are  guile- 
less of  clay.  The  burning  has  been  scarcely  sufficient 
to  drive  off  all  the  ammoniacal  matters  which  they  did 
contain ;  they  are  excessively  absorbent  of  water,  and 
will  take  up  an  immense  quantity  of  rain  in  wet 
weather,  so  that  the  house  will  always  be  damp. 
They  also  contain  potass  salts,  which  are  seen  in 
dry  weather  to  effloresce  on  the  surface  of  the  bricks, 
and  in  a  few  years  they  will  crumble  into  the  dust 
from  which  they  have  been  manufactured.  It  is  far 
better  that  the  refuse  from  dustbins  should  be  thrown 
on  to  a  furnace  and  utterly  destroyed,  than  that  it 
should  be  utilised  for  brickmaking.  The  collection 
of  house  refuse  should  always  be  made  by  the  local 
authority,  and  never  given  over  into  a  contractor's 
hands.  The  object  should  not  be  to  make  money  or 
to  save  a  few  pounds  in  annual  expense,  but  to  keep 
the  kitchen  and  back  premises  clean  and  free  from 
nuisance  of  any  kind.  A  contractor  will  do  that 
which  pays  best,  and  leave  the  others  undone.  Breeze 
ought  not  to  be  permitted,  unless  it  is  sifted  out  at 
once,  as  soon  as  the  dust  is  collected.  The  'hard 
core,'  as  the  clinkers,  stone  bottles,  and  similar  things 
are  called,  may  be  used  in  road-making ;  and  the 
'  soft  core,'  or  manurial  part  of  scavenging,  should  be 
removed  into  the  country  day  by  day,  so  that  no 
putrefaction  should  be  allowed  to  take  place  until 
this  part  is  in  contact  with  the  earth,  to  which  it  should 
always  go  as  useful  manure. 
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It  used  to  be  the  custom  for  most  owners  to  take 
out  the  gravel,  sand,  or  clay,  or  stone  (which  made  up 
the  ordinary  foundation  of  a  town)  in  a  building  plot, 
and  then  stick  up  a  notice  that — *  Dry  rubbish  may 
be  shot  here.*    By  this  means,  the  hole  was  filled  up 
again  with  every  kmd  of  abomination  without  expense 
to  the  owner,  who  then  proceeded  to  build  upon  the 
place  thus  filled  up.    A  house  constructed  over  such 
a  deposit  must  of  necessity  be  unhealthy ;  and  the 
custom  has  caused  the  deaths  of  hundreds  of  innocent 
people.     It  is  now,  however,  nearly  obsolete ;  but 
inspectors  and  surveyors  require  to  keep  their  eyes 
open  to  prevent  the  custom  being  resorted  to  in  bye- 
wa^  by  unscrupulous  landlords.     '  Destructors,' '  car- 
bonisers,'  and  other  machines  have  been  patented  for 
dealing  with  house  refuse.    There  is  also  a  machine 
in  use  down  the  river  Thames,  which  is  called  '  the 
devil '  or  carcase-crusher,  which  will  reduce  a  dead 
horse  to  mincemeat  in  less  than  a  minute.    Large 
cities  must  have  these  machines,  otherwise  they  will 
be  unable  to  deal  successfully  with  the  immense  mass 
of  refuse,  both  animal  and  vegetable,  which  daily 
comes  into  their  hands.     It  is  right  to  turn  these 
masses  of  matter  to  account,  but  I  object  to  the  fat 
which  is  collected  at  some  of  these  depots  being  sold 
to  butter  manufacturers  and  turned  into  '  butterine.' 
The  fat  which  is  collected  at  these  places  is  only  use- 
ful for  those  manufacturing  purposes  which  are  uncon- 
nected with  food  supplies,  and  ought  to  be  so  used 
up  as  not  to  make  it  possible  for  food  dealers  to  get 
hold  of  it. 

The  Disposal  of  Slops, — If  there  is  water-carriage 
for  the  disposal  of  excreta,  the  slops  may  go  into  the 
house  drain  with  the  excreta.  By  slops  I  mean  the 
waste  from  baths,  kitchen  sinks,  urinals,  etc.,  exclusive 
of  fs&cal  evacuations.  Slops  are  said  not  to  be  sewage 
in  the  strict  meaning  of  the  term,  but  they  are  really 
as  much  sewage  as  the  sewage  from  a  water-closet.  If 
there  is  a  dry  system  of  sewage  disposal  and  no  drains, 
it  is  the  best  form  to  have  a  flush-tank  which  is  self- 
acting,  such  as  that  constructed  by  'Rogers  Field,' 
so  that  the  slop  water  may  be  utilised,  where  a  field  is 
available  for  the  purpose.  If  this  cannot  be  done, 
then  some  kind  of  slop-pail  must  be  used,  and  the 
slops  emptied,  when  the  pail  is  full,  into  some  filter- 
bed.  It  is  wrong  to  allow  such  things  to  go  into 
surface-drains  or  ordinary  water-courses,  until  they 
have  been  filtered.  It  is  easy  to  arrange  something  of 
the  kind  in  an  ordinary  garden  in  country  places. 

Cesspools  should  not  be  permitted  unless  they  are 
constructed  at  a  distance  from  habitations  in  a  very 
porous  soil,  such  as  chalk,  sand,  or  pervious  stone,  with 
intercepting-trap  between  the  house  and  the  cesspool, 
and  the  latter  ventilated  by  a  lofty  pipe  of  small  size,  so 
as  to  allow  of  slow  escape  of  foul  gases,  but  not  of  free 
circulation  of  air,  the  ventilation  being  simply  for 
the  protection  of  the  intercepting-trap.  The  cesspool 
should  not  be  cemented  and  rendered  impervious, 
unless  there  is  risk  of  contaminating  a  neighbouring 
water  supply.  In  this  case  it  is  necessary  to  have  the 
cesspool  pumped  out  very  frequently  and  the  sewage 
utilised  at  a  distance  from  dwelling-houses  by  surface 
irrigation.  It  is  an  odious  plan,  only  to  be  used  when 
no  other  is  possible.  Stored  sewage  will  putrefy  and 
lose  its  true  value  as  a  manure,  whilst  the  smell  which 
may  arise  in  its  distribution  is  bad,*  and  is  sure  to  be 
complained  of  by  the  neighbours. 
Surface  Water. — *  The  rain  to  the  river,  the  sewage  ^ 


to  the  soil '  sums  up  in  a  very  few  words  the  essence 
of  drainage.     No   place  is  properly  provided  with 
drainage  if  the  surface  water  is  abstracted  from  the 
ordinary  water-courses  and  sent  into  the  sewers.   The 
ordinary  water-course  should,  whenever  possible,  be 
kept  open  to  the  air.     It  is  a  mistake  to  put  running 
water  into  drain-pipes  except  in  draining  agricultural 
land,  but  whilst  running  streams  and  occasional  tor- 
rents should  run  in  their  ordinary  channels  in  the  open 
air,  and  be  kept  free  from  manifest  pollution,  thickly- 
peopled  cities  must  allow  the  washings  of  their  streets, 
of  their  courts,  stable-yards,  and  pavements,  to  go 
direct  into  the  sewer.    The  excreta  of  animals  foul 
the  surface.    The  first  washing  after  a  long  period  of 
fine  weather  is  as  truly  sewage  as  any  sewer  can 
possibly  contain.    It  may  be  necessary  also  to  allow 
the  rain-water  pipes  from  the  roofs  of  houses  to  dis- 
charge into  these  channels ;  but  at  the  same  time  the 
advantages  which  rain-water  affords  for  washing  pur- 
poses should  not  be  lost  sight  of,  whilst  those  who 
keep  animals,  such  as  horses  and  cows,  will  do  well  to 
preserve  it  for  their  use.    Domestic  animals  prefer 
rain-water  to  hard  water  for  drinking  purposes,  even 
when  the  former  is  apparently  unwholesome  from  soot 
and  other  contaminations,  and  it  is  the  best  for  them. 
I  always  advise  householders  to  store  their  rain-water, 
provided  they  can  do  it  without  making  any  part  of 
their  house  or  the  basement  thereof  damp.    If  the 
rain-water  pipes  lose  into  the  sewers,  they  may  have 
interceptingtraps,  though  these  are  really  useless  in 
long-continued  dry  weather,  and  if  the  ordinary  sewers 
are  properly  constructed  so  as  not  to  contain  deposit, 
traps  are  unnecessary.    Unfortunately,  very  few  sewers 
in  any  of  our  large  towns  are  so  perfectly  constructed 
as  to  be  free  from  deposit.    If  water-pipes  are  not 
trapped,  care  must  betaken  that  the  opening  under  the 
eaves  of  the  roof  shall  be  in  such  positions  as  to  allow 
of  the  immediate  diffusion  of  any  sewer-gas  which  may 
pass  up  it,  without  that  gas  being  able  to  find  its  way 
into  any  open  window. 

Home  Drains  and  Sewers, — I  entered  so  fully  into 
the  proper  construction  of  house  drains  in  '  Health 
at  School '  that  I  will  refer  my  readers  to  that  volume 
for  information  upon  these  points,  premising  only  that 
large  sewers  are  objectionable,  that  six-inch  drain-pipes 
well-jointed,  laid  with  good  fall  are  the  best  size  for 
common  use ;  they  should  always  be  laid  upon  con- 
crete, unless  the  original  or  virgin  foundation  of  the 
earth  is  very  solid.  They  should  never  pass  direcdy 
through  the  wall  of  the  main  building — that  is,  they 
should  never  pass  under  any  house,  but  be  cut  off  so 
that  the  house-drain  may  communicate  indirecdy  only, 
the  disconnecting  manhole  being  capable  of  easy 
examination.  No  deposit  should  ever  be  allowed  to 
take  place  in  any  part  of  its  course.  The  soil-pipe  of 
the  w.c.  should  always  be  outside  the  house,  so  that 
the  sewer  with  which  it  is  connected  need  not  pass 
through  the  walls.  Drain-pipes  should  always  be 
round ;  the  glazed  ware  are  excellent  for  the  purpose 
with  asphate  joints,  smoothed  ofi*  very  carefully  inside, 
so  as  to  prevent  impediment  to  the  passage  of  sewage, 
and  each  joint  should  be  concreted  on  the  outside. 
Lead  or  iron  may  be  used,  and  in  certain  positions  it 
may  be  advisable  to  use  such,  but  all  kinds  of  drain- 
pipes should  be  tested  by  hydraulic  pressure  before 
they  are  used,  so  that  they  may  be  really  impervious 
to  the  passage  of  sewage  or  sewer  air  from  within 
outwards,  or  to  the  entrance  of  ground  water  from 
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the  outside.  Four-inch  drains  may  be  allowed  if  all 
these  conditions  are  complied  with,  and  then  four-inch 
pipes  are  even  better  than  six  inch,  but  no  single 
house  will  ever  require  a  larger  bore  than  six  inches. 
As  to  fall,  one  in  fifty  for  a  four-inch  drain,  one  in 
sixty  for  a  six-inch,  and  one  in  eighty  for  a  nine-inch, 
will  be  sufficient,  and  ensure  freedom  from  deposit  if 
all  the  connections  are  correctly  made.  When  surface 
water  enters  a  sewer  or  house-drain  there  should 
always  be  a  trapped  gully  over  a  disconnecting  man- 
hole, so  that  small  gravel  and  other  materials  may  M 
to  the  bottom  and  be  retained  and  not  pass  into  the 
sewer.  This  manhole  should  have  a  syphontrap 
between  it  and  the  sewer,  the  communication  with  the 
latter  being  at  a  higher  level  than  the  delivery-pipe. 
The  trap  should  be  frequently  cleared  out  and  disin- 
fected by  being  washed  out  with  chlorine  water  or 
solution  of  chloride  of  lime,  if  there  is  any  evidence  of 
decomposition  in  the  manhole.  It  is  also  important 
that  house-drains  should  be  placed  so  that  they  can 
be  easily  examined.  Every  house  ought  to  be  pro- 
vided with  a  map  or  plan  showing  the  position  of  the 
house-drain,  and  the  point  at  which  it  communicates 
with  the  public  sewer.  There  should  always  be  an 
easy  means  for  examining  this  point  I  have  been 
accustomed  to  test  the  drains  of  a  house  by  sending 
up  them  a  spray  of  oil  of  peppermint  or  sulphur 
fumes,  or  even  the  smoke  from  burning  brown 
paper.  These  odours  find  their  way  out  at  those 
points  which  allow  of  the  exit  of  sewer-gases,  and 
defects  may  be  detected  in  this  way. 

Main  Sewtrs. — This  portion  of  our  subject  would 
require  a  volume  for  the  purpose  of  dealing  with  it 
properly.  It  falls  more  to  the  province  of  the  engineer 
than  to  the  surveyor  or  inspector.  I  may,  however, 
premise  that  no  main  sewer  ought  to  allow  of  deposit 
of  any  kind  within  its  cylinder,  and  that  sewers  that 
are  too  large  are  obnoxious,  because  they  cannot  be 
properly  cleansed  by  the  sewage  itself,  a  coating  of 
sewage  always  taking  place  in  the  bore  of  the  pipe 
or  culvert  at  or  about  the  level  of  the  flowing 
sewage. 

(To  he  continued.) 


BY  W.    C.   COUPLAND,   M.A.,   B.SC, 

Lecturer  on  Mental  and  Moral  Science  at  Bedford  College^ 

London, 

VII. — ^The  Formation  of  Habits  and 
Character. — {continued,) 

There  are  two  classes  of  motives  which  must  be 
relied  on  both  here  and  there,  the  self-regarding  and 
the  extra-regarding,  prudence  and  sympathy.  The 
system  of  duty  embraces  both,  for  though  neither  gu& 
feeling  is  moral,  yet  as  directed  to  the  end  of  universal 
well-being,  they  are  both  elevated  to  the  rank  of  the 
moral  motives  proper.  It  is  not  true,  I  think,  as  is  com- 
monly supposed,  that  self-love  is  something  more 
deep-seated  and  primordial  in  our  nature  than  sym- 
pathy. On  such  an  assumption  is  based  the  idea  that 
we  must  be  content  in  juvenile  training  to  make  the 
earliest  appeal  to  self-interest,  and  reserve  appeals  to 
disinterestedness  to  a  more  advanced  stage  of 
rationality.  On  the  contrary,  the  right  training  should 
endeavour  from  the  first  to  establish  an  equipoise 


between  the  egoistic  and  altruistic  impulses,  for  which 
a  basis  is  given  in  the  essential  sociality  of  human 
nature.     It  might  even  be  maintained  that  a  keen  eye 
for  our  own  interests  is  a  late  development,  at  least 
in  a  large  number  of  instances.     The  utter  disregard 
of  personal  well-being,  the  generosity  which  oversteps 
rational  bounds,  are  characteristic  of  an  early  period 
of  life,  and  often  as  much  need  the  trainer's  care  in 
the  way  of  pruning  as  the  feeling   for  others'  good 
requires  prompting.    What  is  true,  however,  is  that 
both  self-love  and  love  of  others  are  at  first  awakened 
through  vivid  sensation  and  present  emotion;  and 
only  gradually  are  called  into  activity  through  ideal 
suggestion.    The  child  cannot  be  affected  by  what  is 
remote,  by  influences  which  require  a  high  pitch  of 
imagination,  or  which  entail  a  vast  series  of  not  very 
evident  consequences.    This    is    why   a    corrective 
discipline  must  operate  by  influences  which  can  be 
immediately  felt,   by  speedy   gain  and    retribution. 
But  none  the  less  must  such  rewards  and  punishments 
be  analogous  to  those  which  fall  to  the  lot  of  the 
mature  mind,  if  this  discipline  is  to  have  a  permanent 
value.     In  the  life  of  the  world  the  good  and  evil 
effects    of  conduct  are    often  brought    home    very 
indirectly.     Retribution  is  often  long  delayed,  and  the 
path  to  permanent  success  is  wearisome  to  a  degree. 
I  take  it  that  a  true  school-discipline  should  prepare 
the  mind  for  this,  by  making  the  consequences  of 
conduct  more  and  more  re-presentative,  in  conformity 
with  the  mental  development.   Certain  and  sure,  how- 
ever, the  consequences  should  always  be.    The  whole 
value  of  the  moral  education  of  the  school  is  that  it  is 
a    genuine    economy,   that    it   saves   the    wasteful 
experience  of  after  life.    The  unreflective  mind  is  apt 
to  question  the  universality  of  the  Law  of  Causation, 
and,  long  after  it  is  convinced  that  Nature  knows  no 
exceptions,  to  believe  that  in  the  human  social  world 
reaping  is  not  united  by  a  necessary  tie  to  sowing. 
It  imagines  that  there  are  short  cuts  to  affluence,  that 
there  are  other  ways  than  the  path  of  duty  to  true 
glory,  that  it  is  possible  to  outstrip  competitors  by 
well-managed  deception,  and  yet  not  suffer  for  it. 
And,  owing  to  the  limitation  of  human  vision,  it  is 
undoubtedly   true    that  lucky  strokes   of  successful 
knavery  are  sometimes  made.    But  then  it  is  as  at  a 
public  gaming-table.     Lucky  throws  are  possible ;  but 
the  chances  are  heavily  in  favour  of   the  *bank.' 
Seeing  the  mischief  that  is  often  done  by   *  pious 
frauds,'  it  might  be  well  to  lay  before  the  elder  mind 
the  true  state  of  the  case ;  to  point  out  the  divergence 
of  the  real  in  human  life  from  the  ideal ;  for  veracity, 
like  honesty,  is  in  the  long  run  the  best  policy.    But, 
although  no  concealment  in  the  matter  is  desirable, 
any  harm  that  might  conceivably  flow  from  such  a 
revelation  should  be  easily  neutralised  by  a  formed 
habit,  habit  which  has  been  engrained  by  the  excep- 
tionless play  of  cause  and  effect    The  child  should 
always  atone  for  its  misdeeds,  should  always  reap  the 
reward  of  its  diligence  and   good  behaviour.     The 
breath  of  favour  and  disfavour  must  be  immediately 
felt,  and  must  be  wafted  with  strict  impartiality.     As 
is  sown  so  should  be  reaped.    Nothing  is  so  bewil- 
dering to  a  growing  mind  as  a  teacher's  capricious- 
ness,  a  deviation  from  a  strict  rule  of  justice.  Teachers 
cannot  be   free  from    unforced  partialities;   lovable 
natures  must  exercise  their  subtle  spell,  and  odious 
dispositions  secretly  repel ;  but  in  the  pupiVs  presence 
all  scholars  must  be  equal,  and  like  causes  must  be 
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followed  by  like  effects,  like  good  or  evil  deserts  be 
attended  by  like  rewards  and  punishments.  As  hinted 
above  this  is  not  strictly  in  accordance  with  the 
experience  of  mature  life,  but  it  is  in  accordance  with 
the  ideal  of  that  life,  and  one  aspect  of  civilisation  is 
an  approximation  to  such  a  state  of  things.  The 
growth  of  knowledge  and  of  the  social  feeling  is 
attended  with  a  lessening  of  caprice. 

And  so  in  school  training,  caprice  must  vanish — 
caprice  in  the  apportioning  of  rewards  and  punish- 
ments, caprice  in  the  kind  of  rewards  and  punish- 
ments. The  former  is  self-evident;  the  latter  has 
never  been  seen  so  clearly.  The  reason  is 
plain.  The  true  object  of  punishment  is  only  gradu- 
ally dawning  upon  the  general  mind.  The  pristine 
theory  of  punishment,  which  still  survives,  is  that  it  is 
an  infliction  of  pain,  as  penance  for  the  infringement 
of  rights  or  for  contempt  of  authority,  the  requital  of 
an  affront  to  the  sovereign  majesty  either  of  the  civil 
government  or  the  individual.  The  satisfaction  of  the 
feelings  of  the  injured  or  insulted  party  is  considered 
the  end  of  the  infliction ;  and,  as  we  know,  in  rude 
ages  these  feelings  were  estimated  according  to  the 
social  rank  of  the  injured  individual,  the  penalty  to  be 
paid  for  insult  to  a  king,  or  the  crime  of  high 
treason,  being  indefinitely  greater  than  that  paid  for  a 
similar  offence  to  a  more  lowly  member  of  the  com- 
munity. This  theory  may  now  be  pronounced 
obsolete  (not  so  the  practice  founded  upon  it) ;  and  it 
is  held  thai  the  only  legitimate  ground  of  punishment 
is  the  prevention  of  a  repetition  of  the  offence,  and 
the  only  allowable  description  of  punishment  that 
which  is  reformatory  of  the  criminal.  Now,  it  is  found 
by  experience  that  punishment  which  has  no  relation  to 
the  offence — ^that  plays  the  part  of  a  sort  of  hopeless 
treadmill,  like  the  aimless  labour  of  the  fabled  Sisyphus 
— is  simply  pain-inflicting,  and  not  reformatory ;  nay,  its 
effect  is  frequently  indurating,  strengthening  the  evil  dis- 
position, and  producing  stoical  indifference.  The  stock 
methods  of  the  scholastic  Rhadamanthus  are  flogging, 
and  '  impositions,'  or  the  interminable  writing  out  or 
committing  to  memory  of  the  pages  of  some  arbit- 
rarily-selected author,  usually  a  fine  classic — to  such 
base  uses  is  the  fruit  of  the  world's  wisdom  often  put ! 
As  regards  flogging,  not  a  word  is  to  be  said  in  its 
favour.  Sensitive  natures  are  crushed  by  it;  in 
coarser  natures  a  spirit  of  deflance  is  aroused,  and 
the  embryonic  conception  of  moral  law  thoroughly 
materialised.  In  neither  case  is  there  that  fruit  which 
is  desired,  a  security  for  future  better  doing.  The 
dreary  imposition  of  tasks,  which  have  no  aim  save 
that  of  exacting  a  pound  of  weary  flesh,  is  probably 
doomed  to  even  speedier  abandonment. 

But,  although  the  folly  of  these  rough-and-ready 
methods  is  coming  to  be  seen,  there  is  not  always  the 
perception  of  a  truer  course  It  is  not  certain  that  the 
trainer  will  obtain  a  clear  insight  of  this  more  excellent 
way.  This,  however,  can  be  no  other  than  that  which 
is  truly  reformatory  of  the  disposition  which  has  been 
shown  by  the  faulty  conduct  to  be  perverted  What 
is  required  is  a  readiness  to  act  in  a  certain  manner,  a 
formed  habit ;  and  this  is  only  to  be  brought  about  by 
associating  the  action  with  its  natural  consequences, 
not  by  so  many  slaps  every  time  the  delinquent  is 
caught.  The  proper  punishment  for  slothfulness  or 
procrastination  is  a  loss  of  valued  opportunity ;  for 
theft  restitution  and  loss  of  trust ;  for  wanton  aggres- 
sion restraint  of  liberty;  for  leze  majesty,  or  contempt 


of  the  constituted  authorities,  social  outlawry, — the 
misery  of  loneliness  through  being  shunned  by  the 
community.  When  the  punishment  is  natural  and 
not  arbitrary  the  dangerous  spirit  of  rebellion  and 
deflance  is  cowed.  The  prophecy  is  then  literally 
fulfilled  that  as  we  mete  so  is  it  measured  to  us ;  and 
the  delinquent  does  not  feel  that  he  is  under  the 
heel  of  a  powerful  tyrant,  at  whose  mercy  he  is,  simply 
because  he  is  weak ;  but  the  judge  who  pronounces 
the  sentence  is  impersonal,  and  the  decree  is  not 
murmured  at,  because  it  is  felt  to  be  entirely  just 

It  is  by  the  discipline  of  the  natural  consequences 
of  action  that  the  true  conscience  is  formed.  My 
readers  well  know  that  in  the  philosophy  of  conduct 
no  subject  has  been  more  debated  th^m  the  nature  of 
conscience;  it  being  held  to  be  now  simple  and 
primitive,  now  complex  and  derived,  now  progressive 
and  uncertain,  now  immutable  and  clear.  But  it  is 
still  held  by  all  parties  that  it  is  a  universal  and  ina- 
lienable possession,  and  that  it  should  possess  a 
singular  authority.  It  would  be  beside  my  present 
mark  to  dilate  upon  the  subject ;  I  will  only  observe 
that  the  universality  of  *  conscience '  points  to  its  being 
a  formal  rather  than  a  material  principle ;  that  is  to 
say,  the  actions  with  which  it  deals  are  indifferent  to 
it.  As,  like  the  sovereign,  it  is  above  the  law,  it  knows 
nothing  of  the  strifes  of  parties  and  particular  legisla- 
tion. Whatever  be  the  accepted  moral  code  of  the 
time  and  place,  its  verdict  is  always  the  same — 
infringement  of  the  law  is  wrong,  and  is  felt  to  be 
deserving  of  punishment,  punishment  which  in 
memory  becomes  remorse.  This  being  its  nature, 
however,  the  immense  importance  of  a  worthy  code 
can  hardly  be  exaggerated.  In  the  period  of  pupilage 
when  ordinances  are  unvrise,  one  of  two  evils  results ; 
either  the  reason  of  the  pupil  rises  above  the  law,  and 
the  authority  of  the  law-giver  is  impugned,  or  the 
moral  sense  is  perverted.  But  these  consequences 
are  only  too  frequent  in  ordinary  school  legislation ;  it 
is  well  if  the  lesser  of  the  two  evils,  the  impugned 
authority  of  the  law-maker,  be  the  sole  mischief 

The  substance  of  morality  must  be  strictly  human. 
By  that  I  mean  that  the  worth  of  actions  must  be 
determined  by  the  consequences  to  man  himself  No 
other  standard  is  free  from  all  doubtful  disputations, 
and  beyond  the  canker  of  subtle  disbelief.  Personal  and 
social  well-being  is  the  end  and  aim  of  all  law,  and  to 
prescribe  duties  out  of  all  relation  to  this  end,  or  to 
frame  a  list  of '  sins '  which  cannot  be  brought  home 
to  the  natural  sense,  is  to  set  about  forming  a  charac- 
ter indeed,  but  a  character  which  may  as  easily  prove 
a  curse  as  a  blessing.  The  discipline  of  the  mind,  at 
any  rate,  finds  its  terminus  here.  Man,  as  a  child  of 
Nature,  the  latest  birth  of  time,  standing  on  the 
wrecks  of  ages,  surveys  the  lower  life  from  which  he 
springs,  and  forecasts  a  future  beyond  his  own  little 
span ;  revelling,  perchance,  in  dreams  of  worlds  unlit 
by  sun  or  star ;  but,  however  lofty  his  imagination, 
however  penetrating  his  understanding,  his  rule  of 
conduct  can  have  no  wider  scope  than  the  welfare  of 
his  peers,  the  beings  to  whom  he  owes  all  he  knows, 
and  whose  joys  and  sorrows  form  the  sunshine  and 
shade  of  his  inner  life. 
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Section  IL^Phtnomena  of  Nature, 

LESSON— THE  SUMMER. 

Can  you  tell  me  what  part  of  the  year  we  spoke  about 
last  week?  Yes,  the  spring.  How  many  months  are 
there  in  the  spring?  Wnat  are  their  names  ?  Can  you 
tell  me  what  comes  after  the  spring?  llie  summer. 
And  how  long  is  the  summer?  Can  you  tell  me  the 
names  of  the  months?  What  kind  ot  weather  do  we 
have  ?  Yes,  it  is  very  hot,  and  we  see  the  sun  for  a  long 
time.  What  kind  of  days  would  you  say  we  had  ?  The 
days  are  very  long,  and  the  nights  very  short.  Yes,  when 
you  wake  up  in  the  morning  you  see  the  sun  shining,  and 
when  you  go  to  sleep  at  night  it  is  still  light 

Are  you  glad  when  the  summer  coines  ?  Yes,  we  can 
keep  out  of  doors  then.  You  are  able  to  have  all  your 
games  in  the  open  air ;  and  the  bright  weather  makes 
you  feel  veiy  happy.  Your  fathers  and  mothers  are  also 
very  pleased  to  see  the  sununer  come.  Tliey  are  able  to 
get  out  into  the  fresh  air  after  they  have  finished  their 
work.  Can  you  tell  me  some  of  the  things  we  do  in  the 
summer-time  ?  Little  children  go  for  nice  walks  in  the 
parks  and  fields,  they  run  and  jump  about,  and  when  they 
are  tired  they  can  sit  down  on  the  grass  without  catching 
cold.  Could  you  do  this  in  the  winter-time  ?  No,  we  have 
to  go  indoors  when  we  want  to  sit  down.  What  do  the  big 
boys  do  ?  They  play  at  marbles  and  tops,  and  also  at 
cricket.  If  they  are  near  the  water  they  hke  to  bathe  in 
it,  for  it  is  not  very  cold.  Men  also  like  to  row  the  boats 
on  the  water,  and  sometimes  boys  sail  their  little  ships. 
Then  you  can  go  fishing  without  catching  cold.  Yes, 
and  there  are  many  other  things  we  do  in  the  summer- 
time. 

Although  you  can  play  so  much  in  the  open  air  you 
must  be  careful  not  to  get  too  hot,  nor  to  stand  about  in 
the  sun  without  having  your  hat  on,  for  you  are  sure  to 
be  very  ill  if  you  have  your  head  uncovered. 

There  are  other  reasons  why  we  like  the  summer  to 
come.  In  the  summer-time  all  the  things  in  the  gardens 
and  fields  grow  very  fast,  and  the  fruit  gets  ripe.  Can 
you  tell  me  some  of  the  fruits  that  grow  in  the  fields  and 
gardens  ?  The  apples,  pears,  plums,  cherries.  Yes,  these 
all  grow  on  trees.  Tell  me  the  names  of  some  that  grow 
on  bushes  ?  Yes,  currants,  gooseberries,  raspberries,  and 
strawberries.  Well,  the  raspberries  grow  on  what  are 
called  canes,  and  the  strawberries  grow  on  little  plants 
close  to  the  ground  Then  we  see  the  com  Rowing  very 
high,  and  towards  the  end  of  the  summer  it  gets  quite 
ripe.  We  like  to  see  the  golden  ears  of  com  with  the 
sun  shining  upon  them.  Can  you  tell  me  the  name  of  the 
com  of  which  flour  is  made  ?  It  is  called  wheat.  What 
do  we  make  of  flour  ?  It  is  made  into  bread.  When  we 
see  the  fields  fiill  of  good  wheat  we  know  we  shall  have 
good  bread.  When  the  com  is  ripe  it  is  cut  down,  and 
we  say  the  harvest-time  has  come.  Haymaking  should 
also  be  referred  to. 

Then  the  gardeners  are  very  busy  in  the  gardens. 
Why  ?  Because  the  gardens  are  full  of  flowers,  and  they 
all  want  looking  after.  Can  you  tell  me  the  names  of 
some  of  the  summer  flowers  ?  Roses,  geraniums^  fuschias, 
marigolds, nasturtiums,  sunflowers,  sweet  peas,  mignonette, 
etc.  The  warm  weather  makes  these  and  all  other  things 
grow  very  quickly.  Some  things,  however,  which  we  do 
not  like  in  the  garden  give  the  gardeners  a  great  deal  of 
work.  Can  you  tell  what  they  are  ?  Yes,  they  are  the 
weeds.  Why  do  we  not  like  them  ?  Because  they  spoil 
the  garden  and  prevent  the  flowers  from  growing  nicely. 
The  other  day  some  little  girls  told  me  they  had  a  nice 
lawn  in  their  garden.  What  do  we  call  a  lawn  ?  A  nice 
plot  of  grass.    Well,  what  does  the  gardener  have  to  do 


to  this  ?  He  has  to  cut  it  very  often.  Why?  Because  it 
grows  so  quickly  in  the  warm  weaUier. 

In  the  summer-time  you  have  nice  long  holidays. 
Where  do  some  of  you  go  then  ?  To  the  seaside  and  into 
the  country.  The  pleasures  of  the  seaside  and  country 
should  then  be  slightly  alluded  to. 

Section  III, — Scenes  of  Common  Life. 
LESSON— THE  PARTS  OF  A  HOUSE. 

To-day,  children,  we  are  going  to  talk  about  the  diflerent 
parts  of  a  house,  and  I  want  you  to  tell  me  the  uses  of 
them. 

First  tell  me  all  the  different  parts  you  can  think  o£ 
The  walls,  the  windows,  the  doors,  the  roof,  the  rooms. 
That  will  do.    Now,  of  what  are  the  wzSls  made  ?    They 
are  made  of  bricks,  and  sometimes  of  stone.    Of  what 
else  are  they  sometimes  made  ?    How  many  of  you  have 
seen  wooden  houses?    Well,  then  the  walls  are  some- 
times made  of  wood.    A  little  boy  says  they  are  made  of 
tin.    I  think  he  means  of  iron.    I  daresay  you  have  all 
seen  the  church  not  very  far  from  here  that  is  made  of 
iron.     That  is  only  put  there  until  the  people  have 
enough  money  to  build  one  of  bricks  or  stone.    Why  do 
we  build  the  walls  of  bricks  or  stone  ?    To  keep  out  the 
wet  and  the  cold     Of  what  other  use  are  the  walls? 
They  have  to  hold  the  floors,  the  windows  and  the  doors. 
Where  is  the  roof  of  the  house  ?    At  the  top.    Of  what 
is  it  made  ?    Of  slates  or  tiles.    Yes,  and  in  the  country 
it  is  made  of  straw,  etc.    We  say  these  Idnds  of  roo» 
are  '  thatched.'    Are  the  roofs  generally  quite  flat  ?    Oh, 
no,  they  are  slanting.     Can  you  tell  me  why  they  are 
slanting?    For  the   rain  to  run  ofll,    Where  does  the 
rain  run  to?       The  rain-water  mns  into  the   gutters. 
Where  are  the  gutters?      All  round  the  edge  of  the 
roof.    Yes,  and  I  daresay  you  have  aU  seen  a  long  pipe 
running  down  the  wall  of  the  house  from  the  top  to  the 
bottom ;  this  pipe  carries  the  water  from  the  gutters  into 
the  drains.    In  the  country  the  people  have  very  large 
tubs,  and  the  water  from  the  pipe  runs  into  them.    This 
water  is  very  soft  and  nice  for  washing. .   Why  do  not 
the  people  in  London  do  the  same  ?    The  teacher  should 
briefly  explain  this  to  the  children. 

What  do  you  see  on  or  above  the  roof  ?  The  chimneys. 
For  what  are  they  used  ?  They  carry  off  the  smoke  from 
the  fires.  Where  are  the  fires  ?  Inside  the  rooms.  For 
what  do  we  use  them  ?  To  cook  our  food  and  to  warm 
ourselves. 

When  you  want  to  get  into  the  house,  what  must  you 
do  ?  Wait  until  the  door  is  opened  When  you  have 
entered  the  house  in  what  part  are  you?  In  the 
passage.  Yes,  sometimes  we  call  it  the  lialL  What  can 
you  see  when  you  are  standing  in  the  hall  ?  A  number 
of  doors.  Where  would  they  lead  you  ?  Into  the  rooms. 
What  else  do  you  see  from  the  hall  ?  The  stairs.  Where 
do  the  stairs  lead?  To  the  rooms  on  the  next  floor. 
What  do  we  call  the  part  at  the  top  of  the  stairs  ?  The 
landing.  If  you  stand  on  the  landing  what  do  you  see  ? 
Several  doors.  What  do  these  open  into?  Into  dif- 
ferent rooms.  What  do  you  call  the  stairs  leading  from 
the  hall  to  the  landing?  A  flight  of  stairs.  Is  there 
more  than  one  flight  of  stairs  ?  Yes,  there  are  generally 
two  flights  and  sometimes  more.  Well,  Mary  says 
there  is  a  flight  of  stairs  in  her  house  leading  from  the 
hall  down  to  the  kitchen.  When  you  have  to  go  down- 
stairs from  the  hall  to  the  kitchen,  we  say  the  lutchen  is 
in  the  basement  What  do  we  call  the  rooms  on  the 
first  landing?  The  first  floor.  And  on  die  second  land- 
ing ?  The  second  floor.  So  you  see  in  some  houses  we 
have  a  ground  floor,  a  first  floor,  a  second  floor,  etc. ; 
and  then  in  others  we  have  a  floor  below  the  ground 
floor  which  we  call  the  basement. 

Why  do  we  have  doors  to  our  houses  and  rooms  ?  To 
keep  out  the  cold  and  the  wet  And  for  what  else  ?  To 
prevent  anybody  from  walking  in  when  they  choose. 
What  do  we  do  when  we  go  out  ?  We  lock  our  doors. 
Why?     So  that  oiu-  house  will  be  quite  safe.     If  we 
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were  to  leave  our  doors  open  perhaps  some  persons, 
whom  we  should  not  like,  might  come  izu  Tell  me  what 
you  call  those  persons  ?  What  do  you  mean  by  robbers 
and  thieves  ?  Yes,  bad  people  who  get  into  our  houses 
and  take  our  things  away. 

Then  you  told  me  there  were  windows  in  the  house. 
Of  what  are  they  made  ?  Of  wood  and  glass.  Of  what 
use  are  they  ?  Thev  let  in  the  light,  and  at  the  same 
time  keep  out  the  cold  and  wet  Why  are  they  made  10 
open  ana  shut  ?  When  it  is  warm  weather  or  when  the 
room  is  too  hot  we  are  able  to  open  the  windows  and  let 
in  the  cool  air,  and  when  the  room  is  cool  enough  we  can 
shut  them  again. 

Tell  me  the  names  of  the  different  rooms  in  your 
house,  Harry  ?  The  kitchen,  the  sitting-room,  and  the 
bed-room.  Who  can  tell  me  the  names  of  any  other 
rooms?  The  scullery.  Well,  Willie?  My  uncle  has  a 
dining-room.  Yes,  and  some  people  call  another  room, 
the  parlour  or  drawing-room.  The  children  might  then 
be  asked  the  use  of  each  room. 

Then  we  must  not  forget  that  your  mothers  like  to  find 
nice  large  cupboards  in  the  different  rooms.    Why  ? 

Summary, — ^The  children  might  write  on  their  slates 
the  names  of  the  different  parts  of  the  house,  and  for  a 
further  exercise  they  might  say  of  what  they  are  made, 
and  for  wluit  they  are  us^. 

Section  IV, — Common  Employments, 
LESSON— THE  PORTER. 

Now,  children,  I  want  you  to  think  of  a  railway  station, 
and  tell  me  what  you  can  see  there.  Yes,  that  is  right. 
Now  what  men  do  vou  see  about  the  station?  The 
porters,  the  guards,  the  station-master.  Where  do  you 
generally  see  the  guard  ?  In  the  train.  How  do  you 
know  a  porter  ?  By  the  dress  he  wears.  What  kind  of 
clothes  does  he  wear  ?  They  are  of  a  dark  colour,  they 
look  thick  and  strong.  On  his  coat  he  has  rather  large 
buttons,  and  on  his  cap  there  are  some  letters.  Tell  me 
some  ot  the  letters  you  have  seen  ?  Harry  says  he  has 
seen  M.R.  and  D.R.  Jack  says  he  once  saw  G.N.R.,  and 
Mary  said  she  saw  S.W.R.  Well,  these  letters  show 
which  railway  the  porters  belong  to.  M.R.  stands  for 
Metrraolitan  Railway,  D.R.  stands  for  District  Railway, 
and  G.N.R.  stands  for  Great  Northern  Railway.  1 
wonder  who  can  tell  me  for  what  S.  W.R.  stands  ?  That 
is  right,  it  means  South  Western  Railway.  A\liatkind  of 
coat  does  the  porter  wear  ?  It  is  a  short  one,  and  it  is 
called  a  jacket  Do  the  guards  and  ticket-collectors 
wear  the  same  kind  of  clothes  ?  No,  they  are  made  of 
smooth  cloth,  and  they  have  long  coats  instead  of  jackets. 
One  little  boy  says  the  porters  wear  striped  jackets  ;  well, 
they  sometimes  do  in  the  warm  weather,  because  their 
other  clothes  are  so  thick  and  warm. 

I  want  you  now  to  tell  me  some  of  the  things  you  have 
seen  the  porters  doing.  They  sweep  the  platforms,  pick 
up  the  pieces  of  paper,  clean  the  lamps,  and  when  the 
weather  is  hot  the^  sprinkle  the  platform  with  water. 
Why  do  they  do  this  ?  To  keep  the  stations  cooL  But 
the  porters  do  something  else.  What  do  they  do  when 
the  train  comes  in?  Thev  call  out  the  name  of  the 
station  verv  loudly.  Why  ?  So  that  the  people  in  the 
train  may  know  where  they  are.  The  porters  also  call 
out  where  the  train  is  going.  And  what  else?  They 
open  and  shut  the  carriage*doors  and  help  the  people  in 
and  out.  Then  they  have  to  look  after  the  luggage  and 
see  that  it  is  right  How  can  they  tell  T  They  read  the 
papers  on  it  Yes,  we  call  these  papers  the  labels.  If 
your  luggage  is  too  heavy  for  you,  the  porters  will  carry 
It  for  you. 

You  see,  then,  that  the  porter  has  a  great  many  things 
to  do  and  see  to.  What  kind  of  man  ought  he  to  be? 
He  ought  to  be  quick  and  strong.  Why  ?  Because  he 
has  to  carry  heavy  luggage,  and  the  train  cannot  wait 
long  for  him.  Then  he  should  be  kind  and  civil.  Why  ? 
Because  he  has  to  help  peofde  and  tell  them  where  to  go. 
Then  he  must  be  clean  and  able  to  read.  Why  ?  Be- 
cause he  has  to  look  at  the  labelsi  and  he  has  \o  label  the 
luggage  when  you  are  starting, 


By  Edward  Aveling,  D.Sa  London. 

[This  series  of  articles,  whilst  dealix^  with  the  subjects  required 
by  the  University  of  London  for  the  Matriculation  Examinadoii 
and  with  those  required  at  the  Elementary  Stage  of  the  Indgaiuc 
Chemistry  (Branch  X.)  Science  and  Art  Department,  is  intoided 
as  a  practical  guide  to  the  philosophical  and  systematic  study 
of  the  ttop-metidlicB.1 

CHAPTER  v.— HYDROGEN  {continued). 
Valency.    Ice.    Water.    Steam.    Latent  Heat. 

£.  Mixtures.— None  is  known. 

Compounds,  (a)  General. — Hydrogen  combines  with 
every  one  of  the  non-metals,  except,  as  fdx  as  is  known, 
boron.  A  list  of  S3rmbols  and  names  of  some  of  the  com- 
pounds resulting  follows : — 

HH.  =  H'...  Hydrogen  hydride  or  hydrogen  (really  an  element). 

H^O „  oxide       „  (water.) 

IPN ,,  nitride     ,,  (ammonia). 

HMi:   ,  carbide    , ,  (light  carburetted  hydrogen). 

HCl „  chloride  „  (hydrochloric  acid). 

HBr „  bromide  „  (hydrobromic  add). 

HI     ,,  iodide     ,,  (hydriodic  add). 

HF   „  fluoride  „  (hydrofluoric  add). 

H'S   ,,  sulphide  „  (sulphnretted  hydrogen). 

H3P  „  phos- 

phide   ,,  (phosphuretted  hydrof^en). 
H^Si „  silidde    , ,  (siliduretted  hydrogen). 

From  this  list  two  prindples  may  be  learnt.  Note  that 
one  atom  of  hydrogen  comoines  with  one  atom  of  each  of 
the  following  elements  :  hydrogen,  chlorine,  bromine, 
iodine^  fluorine ;  that  two  atoms  of  hydrogen  combine 
with  one  of  each  ot  the  following  :  oxygen  and  sulphur ; 
that  three  atoms  of  hydrogen  combine  with  one  atom  of 
nitrogen  and  of  phosphorus ;  and  that  four  atoms  of 
hydrogen  combine  with  one  atom  of  carbon  and  with  one 
atom  of  silicon. 

An  element  i  atom  of  which  unites  with  i  atom  of  hydrogen 

s=a  monad  ;  iwtrot  (monos)=i. 
An  element  2  atoms  of  which  unite  with  latom  of  hydrogen 

=a  dyad  ;  96o  (duo)=2. 
An  element  3  atoms  of  which  unite  with  i  atom  of  hydrogen 

=a  triad  ;  rpctt  (treis)=3. 
An  element  4  atoms  of  which  unite  with  i  atom  of  hydit3gen 

=  tetrad  ;  rerrapa  (tettan)=4. 

Thus  hydrogen,  chlorine,  fluorine  are  monads ;  oxygen 
and  sulphur  are  dyads;  nitrogen  and  phosphorus  are 
triads ;  carbon  and  silicon  are  tetrads. 

These  names,  monad,  dyad,  triad,  tetrad,  express  what  is 
called  the  valency  of  an  element.  Some  elements,  how- 
ever, do  not  unite  with  hydrogen,  and  their  valency  has 
to  be  determined  by  noting  how  many  atoms  of  hydrogen 
they  replace  it.  Reference  to  the  equation  that  represents 
the  formation  of  hydrogen  from  water  and  potassium  (see 
page  260)  will  show  that  one  atom  of  potassium  replaces 
one  atom  of  hydrogen.  H'O  or  HHO  is  the  symbol  of 
water;  KHO  that  of  potash. 

Reference  to  the  equation  that  represents  the  formation 
of  hydrogen  from  zinc  and  sulphuric  acid  will  show 
that  one  atom  of  zinc  replaces  two  atoms  of  hydrogen. 
H'SO^  is  the  symbol  of  sulphuric  acid.  ZnSO^  that  of 
zinc  sulphate. 

Hence  the  full  definition  of  a  monad  is  an  element,  one 
atom  of  which  combines  with  or  replaces  one  atom  of 
hydrogen  ;  of  a  dyad  is  an  element,  one  atom  of  which 
combines  with  or  replaces  two  atoms  of  hydrogen ;  of  a 
triad,  an  element,  one  atom  of  which  combines  with  or 
replaces  three  atoms  of  hydrogen ;  and  of  a  tetrad,  an 
element,  one  atom  of  which  combines  with  or  replaces 
four  atoms  of  hydrogen. 

There  are  higher  valencies  than  the  four  just  named. 
Some  few  elements  act  as  pentads  and  hexads.  The 
majority  of  the  sixty-three  elements  are  dyads.  \i^  ther^ 
fore,  a  list  of  the  chief  monads,  triads,  tetrads  is  gives, 
the  student  will  remember  that  all  the  elements  with 
which  he  has  to  do,  not  in  that  list,  are  dyads. 
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Monads. 

Hydrogen,  chlorine,  bromine^  iodine,  fluorine Potas- 

tium,  so<uum,  silver. 

Triads. 

Nitrogen,  phosphorus,   boron Arsenic,   antimony, 

bismuth,  gold. 

Tetrads. 

Carbon,  silicon Platinum,  tin. 

The  second  principle  to  be  learnt  from  the  list  of 
symbols  and  compounds  Has  to  do  with  nomencla- 
ture. Only  two  elements  are  concerned  in  each  compound 
represented  there,  whatever  may  be  the  number 
of  atoms  of  each  element  present.  The  name  of  each 
compound  is  a  double  name.  One  word  of  the 
Dame  is  '  hydrogen.'  This  tells  us  that  the  element 
hydrogen  is  the  positive  electric  constituent  or  basylous 
radicle  of  the  compiound.  The  other  word  tells  us  that 
some  other  element  is  the  negative  electric  constituent  or 
chlorous  radicle,  and  this  second  word  aiways  ends  in'ide.' 
A  like  method  is  adopted  in  naming  every  compound  of 
two  elements.  A  few  more  symbols  and  names  are 
given  :— 

KCl  Potassium  chloride. 

NaBt Sodium  biomide. 

i^nS   Zinc  sulphide. 

CO    Carbon  o»de. 


Finally,  the  bulb,  ¥,  most  to  the  right,  is,  at  iirst,  empty, 
and  the  lube  beyond,  C,  contains  calcium  chloride.  This 
bulb  and  tube  must  also  be  weighed,  Sefbre  any  heat  is 
applied  to  the  copper  oxide,  expel  all  air  by  a  current  of 
hydrogen  evolved  from  thezinc  and  sulphuric  acid.  Then 
apply  heat  to  the  bulb,  E,  containing  the  oxide.  The 
hjrdrogen,  passing  over  the  red-hot  copper  oxide,  unites 
with  the  oty%ta  of  that  compound  and  fonns  hvdrogen 
oxide,  or  steam.  This  condenses  in  the  second  bulb  or 
in  the  calcium  chloride  tube  beyond.  Copper  is  left  in  the 
bulb,  E,  over  the  flame.  Weigh  this  bulb  at  the  end  of 
the  experiment  The  loss  of  weight  as  compared  with 
the  weight  before  the  experiment  tells  the  weight  of  the 
oxygen  in  the  water  that  is  formed.  Weigh  the  two  last 
pieces  of  apparatus,  F  and  G,  most  to  the  right.  The 
gain  in  weight  tells  us  the  whole  weight  of  the  water 
totmed.  The  difference  between  these  two  numbers  is 
the  weight  of  the  hydrogen  in  the  water  that  is  formed. 
This  is  the  synthetical  method  of  determining  the  com- 
position of  water,  mr  (sun) = together,  Bi)fit  (thesis)=a 
placing.  Synthesis  is,  therefore,  the  putting  together  of 
bodies  to  form  a  compound. 

No  matter  howntany  times  this  experiment  or  that  of 
the  analysis  of  water  is  repeated,  the  result  is  the  same, 
if  the  experiments  are  conducted  irith  care.  Hence  we 
are  led  to  the  first  great  law  of  chemical  combination, 
that  chemicai  compounds  always  contain  their  components 


Of  the  long  list  given  on  page  494,  only  the  second  and 
third  will  be  studied  in  connection  with  hydrogen.  The 
others  will  be  studied  under  the  account  of  the  element 
that  is  combined  in  each  case  with  hydn^en. 

(3)  Sptciai.  Hj/dregtn  oicide.~{a)  Symbol,  H'O. 

{b)  Weight-number,  18. 

(c)  Prtparatioiu—la  the  form  of  water  this  compound  is 
so  prevalent  that  its  preparation  is  unnecessary,  save  as 
an  mteresting  chemical  experiment. 

(1)  Laioralory  Method—Bum  hydrogen.  This  gas 
combining  directly  with  oxygen,  hydic^jen  oxide  results. 

(a)  Symbols.—  2H"  +  O*     =     aH'O. 

(3)  Weig/U^umiers.—    4  +  32  36. 

4  vols.  3  vols.  4  vols. 

Another  preparation  of  hydrogen  oxide  is  of  interest 
also  as  showing  the  exact  composition  (by  weight)  of  that 
compound. 

(i)  Laboratory  metkod.~AiiaiigK  Am^iatai  as  shown 
in  Fig.  16.  The  first  bottle  to  the  left,  A,  is  one  for  the 
evolution  of  hydrogen  by  the  action  of  sulphuric  acid  on 
sine.  The  two  lucceediiv  bent  tubes  are  partly  filled 
with  caldum  chloride  (CaQ-).  Thb  substance  absorbs 
aay  moisture  that  may  be  mixed  with  the  escaping  hydro- 
gen. The  fourth  piece  of  appaistus  is  another  bottle 
contaiiting  solpburic  acid.  Thus,  when  iba  hydrogen  gas 
paaiei,  it  is  delivered  dry  and  pore  into  the  bulb,  £ 
7^ft>**_5S?"i  .In  thU  bulb  li  tome  copper  oxide 
(CuO),  csrifoUy  drud  by  heat,  and  carefiiUy  weired. 


in  the  same  unvarying  proportions.     This  is  called  the 
law  of  constant  proportion, 
(zl  Symbols.—  Cu    0+H'=  H'O  -l-Cu. 

(3)  H'tight-num6ersand\6i-¥\(>*2   =3-h6-k63 
volumes,  /*■■  ,— '  ' — . — ■ 

79  18 

2  vols. 

Questions  on  the  synthesis  of  Water  {solved). 

46.  What  weight  of   copper  oxide  is  uecesHur  for  the  fbt- 
mation  of  36  cc  of  water,  and  what  volume  of  hydrt^?n  must  be 

36  cc.  water  weigh  36  gnuns. 

iS  grams  H'O  need  79  gramsCuO-f  33-4]itTesH. 

I  gram     „   needs  {( gram     »  +  —£     „ 

36  grnu,  H'O  need  ^i^  grams  CuO -I- ?H|-3?  Utres  H. 
ISS  grams  CuO  md  44-8  litres  H. 

47>  i^oQ  cc.  hydrogen  are  passed  over  red-hot  copper  oxide. 
What  weight  of  copper  ii  leCt  ? 
U'4  litres=»400  cc.  H.   pused  over  a  sufficient  quantity  of 

CuO  yield  63  grams  Cu. 
I  cc,  H  passed  over  a  suffidenl  quantity  of  CuO  yields  i/A> 

grams  Cu. 

5600  cc,  H  passed  over  a  sufficient  qutntii)'  9f  CdO  jrield 

532ii6E?gr^C«. 
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Questions  on  the  Synthesis  of  Water  {^for 

sohUion\ 

42«  What  weight  of  water  will  be  formed  ',by  the  passage  of 
4  grains  hydrogen  over  an  unlimited  quantity  of  red-not  copper 
oxide?  36  grams. 

43.  Required  a  litre  of  water.  What  weight  of  copper  oxide, 
and  what  volume  of  hydrogen  are  needed  ? 

4388!  grams ;  1244^  litres. 

This  same  compound,  hydrogen  oxide,  is  formed  when- 
ever any  substance  containing  hydrogen  as  one  of  its 
elements  is  burned.  If  a  bright  glass  is  held  over  a  burn- 
ing candle  or  over  a  paraffin  lamp,  steam  is  found  to  be 
deposited  on  it  The  tallow  or  wax  of  the  candle  has  for 
one  of  its  constituents  hydrogen,  and  this  gas  joining  with 
the  oxygen  of  the  air  forms  hydrogen  oxide. 

(dO  Profieriies. — Hydrogen  oxide  exists  in  three  forms 
— the  solid  ice,  the  liquid  water,  the  gas  steam. 

(a)  Ice. — I.  Condiiion* — Solid ;  melting  at  o**C 

2.  Effect  on  the  Senses. — Hard,  brittle,  tasteless,  odour- 
less, translucent 

3.  specific  ffravity. — Lighter  than  water,  with  which, 
like  all  solids,  it  is  compared.  Taking  the  specific  gravity  of 
water  as  i  that  of  ice  is  '9175.  Hence,  when  water  freezes, 
expansion  takes  place.  This  expansion,  when  water  be- 
comes ice^  is  the  cause  of  the  bursting  of  water-pipes  in 
houses.  The  pipes,  if  fiill  of  water,  burst  when  the  frost 
comes,  but  the  discovery  of  the  mischief  is  made  when  the 
tiiaw  sets  in,  and,  the  ice  melting,  the  water  flows  through 
the  flaws.  This  expansion  is  also  the  great  agent  in  the 
disintegration  of  rocks.  If  the  crevices  of  a  rock  are  fiUed 
with  water  when  the  frost  comes,  the  expansion  caused  by 
the  water  as  it  turns  into  ice  breaks  up  the  rocks.  The 
lightness  of  ice  as  compared  with  water  also  explains  the 
fact  that  ice  floats  on  water. 

4.  Solubility, — Not  soluble  in  water. 

5.  Relation  to  Combustion. — Not  combustible. 

6.  specialties, — When  ice  becomes  water,  a  larger  quan- 
tity of  heat  disappeai's  than  when  any  other  solid  is 
cmmged  into  its  corresponding  liquid.  Whenever  by  the 
apphcation  of  heat  a  solid  is  converted  into  a  liquid  heat 
disappears.  Ice,  e,g,y  melts  at  o*'C.  But  the  temperature 
of  a  mass  of  ice  to  which  heat  is  applied  does  not  rise 
beyond  o**  until  all  the  ice  is  turned  into  water.  Thus, 
the  heat  of  the  fire  applied  to  the  ice  melts  it,  without 
raising  its  temperature.  The  heat  that  was  perceptible  by 
its  action  upon  the  thermometer  no  longer  affects  that 
instrument.  The  mass  of  ice  at  0"*  has  become  a  mass  of 
water  at  o^  The  heat  has  been  rendered  potential  or 
latent.  As  soon  as  all  the  ice  has  become  water,  the  con- 
tinued application  of  heat  will  cause  the  temperature  of 
the  water  to  rise. 

In  the  melting  of  every  solid,  heat  becomes  potential 
or  latent  It  has  the  power  to  do  work,  but  is  not  doing 
work.  It  is  not,  for  the  time  being,  kinetic  heat.  Kw^vi 
(]dnesis]|= movement  In  the  case  of  ice,  a  larger  quantity 
of  kineuc  heat  is  rendered  potential  than  in  the  conver- 
sion of  any  other  solid  into  its  corresponding  liquid. 

To  understand  Ihow  much  heat  passes  from  the  kinetic 
to  the  potential  condition  when  ice  becomes  water,  the 
meaning  of  the  phrase  heat-unit  must  be  explained.  A 
heat-umt,  or  thermal  unit,  or  gram-d^;ree,  is  the  quantity 
of  heat  necessary  to  raise  the  temperature  of  a  gram  of 
water  from  0""  to  I^  Note  that  this  unit  quantity  of  heat 
is  by  no  means  the  same  as  a  d^;ree  of  temperature. 
These  two  quite  different  things  must  not  be  comounded. 

20  grams  of  water  raised  from  0°  to      i**  require   20  heat-units. 

20        n  »»  11  t>        O"  „      10'*        „        2CO       n        «* 

40      **  >«         i>       ««    10°  „  100*      „    3600     „      „ 

To  convert  i  gram  of  ice  at  0°  into  i  ^p-am  of  water  at 
0%  79 '2,  or,  approximately,  80  heat-umts  are  required. 
Hence  i  ^m  of  ice  at  o"*  mixed  with  i  gram  of  water  at 
80%  or  mixed  with  2  grams  of  water  at  40"*,  or  mixed  with 
80  grams  of  water  at  1%  or  mixed  with  10  grams  of  water 
at  8%  would  result  in  2, 3,  81,  11  grams  of  water,  ^respec- 
tively, at  o% 

Some  examples  on  the  potential  heat  of  water  will  be 
given  after  the  consideration  of  water  itself. 


(/S.)  Water. — i.  Condition, — ^A  liquid  freezing  at  o*,  boil- 
ing at  Ioo^  The  freezing-point  and  boiling-point  of 
water  are  respectively  o*"  and  100",  only  under  normal  con- 
ditions. Witn  varying  external  circumstances  they  vary. 
The  freezing-point  is  not  always  o^  By  coolmg  water, 
out  of  contact  with  air  and  kept  perfectiy  still,  a  temper- 
ature of  -  lo*"  or  - 1^  has  been  reached  before  thewater 
becomes  ice.  The  slightest  shaking  of  the  water  causes  it 
suddenly  to  turn  into  ice,  the  temperature  rising  at  die 
same  time  to  o^ 

-  The  freezing-point  alters  also  with  variation  of  pres- 
sure. When  water  turns  into  ice,  expansions  occars. 
Thus  I  vol.  of  water  at  o*"  becomes  1*09082  of  ice.  Any- 
thing that  retards  this  expansion  will  make  the  conversion 
of  water  into  ice  more  difficult  Increase  of  pressure  will 
retard  the  expansion.  Hence,  if  the  pressure  on  the  water 
is  increased,  solidification  of  the  water  is  rendered  more 
difficult,  and  a  lower  temp^ture  (or  in  ordinary  lan- 
guage, '  more  cold ')  is  required.  The  melting-point  is 
lowered  '0075^  ^or  every  additional  pressure  equivalent  to 
that  of  a  colunm  of  mercury  760  mm  in  height 

The  boiling-point  is  not  sdways  100^.  It  may  be  dther 
higher  or  lower  than  100^.  The  chief  circumstances  af- 
fecting the  boiling-point  are  pressure,  the  nature  of  the 
vessel  in  which  &e  water  is  placed,  and  the  presence  of 
salts  in  solution  in  the  water. 

i.  Pressure, — Increase  of  pressure  raises  the  boiling- 
point.  Diminution  of  pressure  lowers  the  boiUng-point 
When  water  becomes  steam,  as  it  passes  off  it  has  to 
overcome  the  pressure  of  the  air  upon  the  sur&ce  of  the 
water.  Any  increase  of  that  pressure  makes  it  harder 
work  for  the  water  to  become  steam,  and  a  higher  tempe- 
rature (or,  in  ordinary  language, '  more  heat  *)  is  required. 
27  mm.,  measured  m  mercury,  increase  or  diminution 
of  the  pressure  on  the  water  causes  the  boiling-point  to 
rise  or  rail  i^. 

ii.  The  Nature  of  the  Vessel, — ^Water  in  a  vessel  made 
of  some  material  to  which  the  wat^r  adheres  will  bofl  at 
a  higher  temperature  than  in  a  vessel  made  of  a  material 
to  which  the  water  does  not  adhere.  Adhesion  between 
the  water  and  the  sides  of  the  vessel  teJls  against  the 
passage  of  the  water  into  the  state  of  steam. 

iiL  Presence  of  Salts  in  Solution  in  JVater,-'As  in 
the  preceding  case,  adhesion  of  water  to  the  particles 
that  it  holds  in  solution  tells  against  the  water  passing 
off  as  steam.  Distilled  water  boDs,  therefore,  at  a  lower 
temperature  than  water  containing  matters  in  solution. 

2.  Effect  on  Senses, — Pure  water  is  without  taste  or 
odour,  colourless  and  transparent,  unless  seen  in  large 
quantity. 

3.  specific  Gravity, — Since  water  is  taken  as  the 
standard  of  comparison  for  liquids  and  solids,  its  own 
specific  gravity  is  i.  Water  is  about  11,937!  times  as 
heavy  as  hydrogen,  say,  11,940.  It  is  825  times  as  heavy 
as  air. 

4.  Solubility,-^ 

5.  Relation  to  Combustion, — Not  combustible. 

6.  specialties, — It  is  '  the  universal  solvent'  The 
student  should  try  the  effect  of  distilled  water  on  common 
salt,  which  is  readily  soluble,  plaster  of  Paris  (slightly 
soluble),  chalk  (insoluble).  He  should,  after  making  a 
solution  of  common  salt  or  of  common '  soda,'  (really, 
sodium  carbonate),  and  of  copper  sulphate^  evaporate 
each  of  the  three  solutions  and  observe  the  dissoWed 
solids  crystallise  out  as  the  solvent  water  passes  off  in 
the  form  of  steam. 

As  a  rule,  the  higher  the  temperature  of  the  water,  the 
more  does  it  dissolve  of  the  soluble  substance,  if  the 
latter  is  a  solid.  In  making  a  solution  of  a  soEd  body, 
the  force  of  cohesion  between  the  particles  of  the  solid  has 
to  be  overcome.  The  adhesion  between  the  water  and  the 
solid  particles  is  in  opposition  to  this  cohesion  and  over- 
comes it  when  the  solution  is  made.  Heat,  however, 
helps  adhesion  as  it  tends  to  separate  the  particles  of  the 
sohd  one  from  the  other,  and  tells  against  the  cohesion. 

On  the  other  hand,  gases  are  less  soluble  in  hot  water 
than  in  cold.  In  gases  the  force  of  cohesion  is  niL  The 
particles  of  a  gas  are  already  repelling  one  the  other. 
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Hence  a  rise  of  temperature  in  this  case  tells  against  the 
adhesion  between  the  water  and  the  gas. 

From  the  experiments  on  page  260  and  page  378  it  will 
be  seen  that  water  is  decomposed  by  sodium  or  potassium 
at  the  ordinary  temperature,  and  by  iron  at  a  red  heat. 
Other  metals,  such  as  copper  and  platinum,  do  not  de- 
compose water  under  any  circumstances.  Water  com- 
bines with  certain  metallic  compounds  with  great 
evolution  of  heat.  Thus,  if  it  is  poured  on  quicUime 
(CaO),  it  unites  with  that  compound  to  form  calcium 
hydrate,  and  in  Uie  union  much  heat  is  evolved. 

CaO    +  H«0   =     Ca(HO)» 
40+16  +  2+16  =  40+2(1  +  16) 


56 


18 


74 


The  effect  of  heat  on  water  is  peculiar.  The  majority 
of  bodies  when  heated  expand.  If  water  at  o^  has  its 
temperature  raised,  instead  of  expanding  it  contracts 
until  the  temperature  of  4*5^  is  reached.  Then,  if  the 
temperature  is  still  raised,  the  water  behaves 
like  liquids  generally  and  expands  regularly.  Hence, 
if  water  at  4*5?  is  either  cooled  or  heated  it 
expands.  This  temperature  is  therefore  called  the 
point  of  maximum  density  of  water.  From  this  remark- 
able property  of  water  it  follows  that  when  the  surface  of 
a  mass  of  water,  such  as  a  lake,  is  cooling  from  the 
ordinary  temperature  of  the  air  (say,  15^)  downwards  to 
4*5^,  that  surface  becoming  cooler  than  the  underlying 
regions  of  water  is  heavier  than  these,  and  constantly  falls 
down.  The  lighter,  hotter,  originally  underlying  water, 
rising  takes  its  place,  and  in  its  turn  is  cooled,  becomes 
heavy,  and  falls.  But  when  the  temperature  of  4*5^  is 
reached,  the  upper  layer  of  water  begins  to  expand,  is 
lighter  than  the  water  beneath  it,  and  floats  at  the  top. 
This  it  continues  to  do  as  the  temperature  falls  from  4*5^ 
to  o^,  and  then  the  surface  water  freezing,  and  again 
expanding  as  it  freezes,  the  ice,  a  non-conductor 
of  heat,  is  at  the  top  of  the  lake  and  warmer  water 
underneath. 

The  next  special  point  to  be  considered  in  regard  to 
water  is  of  the  same  nature  as  that  on  which  I  dwelt  for 
some  time  in  considering  ice.  When  water  becomes 
steam  a  larger  quantity  of  heat  disappears  than  when  any 
other  liquid  is  changing  into  its  corresponding  gas. 
Whenever,  by  the  apphcation  of  heat,  a  liquid  is  converted 
into  a  gas,  heat  disappears.  Water,  /.^.,  boils  at  100^. 
But  the  temperature  01  a  mass  of  water  to  which  heat  is 
applied  does  not  rise  beyond  100^  until  all  the  water  is 
turned  into  steam.  Heat  is  rendered  potential  or  latent. 
As  soon  as  all  the  water  has  become  steam,  the  continued 
application  of  heat  will  cause  the  temperature  of  the 
steam  to  rise. 

The  number  of  heat  units  that  are  converted  from  the 
kinetic  to  the  potential  condition  when  i  gram  of  water 
at  100^  becomes  1  gram  of  steam  at  looS  is  536. 

[To  he  continued^ 


(  What  to  teach^  and  how  to  teach  it.) 

BY  RICHARD  BALCHIM. 

It  is  a  great  advantage  to  both  teacher  'and  scholar 
that  the  examination  of  the  '  class^ubjects '  is  gene- 
rally oral  and  not  written.  With  such  young  minds  as 
we  have^to  deal  with,  where  the  knowledge  acquired  is 
always  far  in  advance  of  the  ability  to  express  it,  it  is 
an  injustice  to  the  teacher  and  a  discouragement  to 
the  pupil  to  insist  upon  a  written  examination. 
Moreover,  such  a  method  of  testing  leads,  in  some 
cases,  to  mere  cram,  and  to  the  learning  by  memory 
of  certain  answers  to  a  few  stereotyped  questions  ^  by 


which  means,  the  whole  purpose  of  science  teaching  is 
entirely  frustrated.  Indeed  I  have  always  felt  sorry 
that  the  examination  of  even  the  specific  subjects  is 
by  means  of  written  answers  only;  in  these  cases, 
however,  as  the  grant  is  given  upon  individual  passes, 
I  suppose  an  exclusively  oral  examination  would  be 
impracticable. 

I  would  here  impress  upon  the  teacher  the  advisa- 
bility of  always  performing  the  proposed  experiment 
by  himself  before  the  class  meets.  I  so  often  find  that 
where  this  is  not  done  the  experiment  is  a  complete 
failure,  and  the  class  is  thrown  into  confusion. 

The  following  simple  notes  form  a  continuation  of 
the  syllabus  which  appeared  in  the  October  issue  of 
this  magazine. 

Lesson  XVI. — The  Chemistry  of  Water  {a). 

Water  exists  in  nature  in  the  three  states — solid, 
liquid,  and  gaseous.  In  all  three  states,  it  has,  of 
course,  the  same  composition.  It  is  an  oxide — the 
protoxide  of  hydrogen,  H2O.  When  water  is  sepa- 
rated into  its  elements,  these  appear  as  the  two  gases, 
hydrogen  and  oxygen.  Here  refer  to  a  previous 
lesson  for  the  main  characters  of  those  gases ;  and 
contrast  those  charactei^  with  the  properties  possessed 
by  the  compound.  There  are  two  volumes  of  H 
to  one  of  O ;  or  sixteen  parts  by  weight  of  oxygen 
to  two  of  hydrogen.  Water  may  be  analysed  by  {a) 
heat,  {b)  by  electricity,  {c)  by  displacement 

First  by  heat.  It  was  the  opinion  of  Captain  Shaw, 
of  the  London  Fire  Brigade,  that  when  water  was  poured 
into  an  intensely  hot  part  of  a  burning  building  the 
fire  blazed  up  with  greater  fierceness.  The  water  was, 
in  fact,  decomposed ;  giving  rise  to  hydrogen,  which 
at  once  inflamed,  and  to  oxygen,  which  supported 
the  combustion.  Picture  these  effects  before  the 
boys.  If  possible,  perform  the  following  experiment. 
Get  a  piece  of  ^-inch  iron  pipe  (gas  pipe)  two  feet 
long.  Weigh  out  exactly  two  ounces  of  very  small 
iron  brads,  or,  preferably,  some  clean  iron  turnings. 
Stuff  them  into  the  middle  part  of  the  pipe.  This 
can  be  done  by  ramming  them  from  both  ends  of  the 
pipe  with  two  pieces  of  iron  rod.  Fix  into  each  end 
of  the  pipe,  by  means  of  perforated  corks,  a  length  of 
glass  tubing.  Fit  the  free  end  of  one  tube  into  the 
neck  of  a  flask  containing  water  to  be  boiled.  Let 
the  free  end  of  the  other  tube  dip  under  a  collecting 
jar  at  the  pneumatic  trough.  Light  at  least  two 
Bunsen  burners,  and  place  them  under  the  middle 
part  of  the  iron  tube,  so  as  to  make  it,  and  the  iron 
turnings  within  it,  red  hot  Boil  the  water  in  the  flask, 
over  a  spirit  lamp.  The  invisible  water-vapour  from 
the  flask  passes  into  the  iron  pipe  and  over  the  red- 
hot  iron  turnings :  these  absorb  the  oxygen  from  the 
H2O,  and  form  an  oxide  of  iron — the  black  oxide, 
Fe304  y  while  the  remaining  hydrogen  passes  out  of 
the  iron  pipe  and  may  be  collected  in  the  usual  way  and 
tested. 

4H3O  +  Fcj  =  FesO^  +  4H2. 

This  experiment  demonstrates  the  composition  01 
water  by  analysis.  If  the  iron  turnings  be  now 
cleared  out  of  the  pipe  and  weighed,  the  boys  will  see 
what  they  h^ve  gained  by  their  union  with  oxygen. 

A  supplementary  lesson  may  be  given  to  demon- 
strate the  composition  of  water  synthetically.  Get 
some  hydrogen,  by  displacing  it  by  means  of  the 
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metal  zinc  from  dilute  sulphuric  acid  ;  and  bum  a  jet 
of  it  in  a  cool  bell-jar,  to  the  interior  of  which  in- 
troduce a  supply  of  oxygen.  A  large  quantity  of 
water-vapour  is  formed,  which  condenses  upon  the 
inner  surface  of  the  jar. 

Lessok  XVIL— The  Chemistry  of  Water  {b). 

Water  may  be  decomposed  into  its  elements  by 
electric  force.  This  method  of  analysis  is  termed  the 
'electrolysis'  of  water.  The  two  elements  thus  ob- 
tained are  the  gases  hydrogen  and  oxygen.  It  is  the 
general  opinion  that  Uiis  electrolysis  of  water  is  per- 
formed on  a  grand  scale  in  nature.  This  has  been 
alluded  to  in  a  former  lesson.  The  electrical  dis- 
charges in  the  atmosphere — 1.^.,  lightning — decom- 
pose some  of  the  aqueous  vapour  always  present  in 
the  air.  The  hydrogen  of  the  water  combines  with 
the  nitrogen  of  the  air  to  form  ammonia,  NH3,  and 
the  oxygen  of  the  water  is  concentrated  into  a  con- 
densed form  called  ozone,  O3.  {Note, — In  my  last 
article,  ozone  was,  by  a  printer's  error,  given  as  NOs ; 
it  should  have  been  O^.) 

To  analyse  water  by  electric  force,  get  two,  at  least, 
of  Grovels  cells.  Invert  two  test  tubes  filled  with 
water  over  a  basin  of  the  same,  so  that  the  tubes  just 
dip  into  the  liquid,  which  should  be  acidulated  with 
a  little  sulphuric  acid,  as  water  is  a  non-conductor. 
To  the  ends  of  the  wires  from  the  battery  join  small 
platinum  plates ;  pass  these  up  a  short  distance  into 
the  test  tubes,  and  then  set  the  cells  to  work  by  pour- 
ing some  dilute  sulphuric  acid  around  the  zinc  plate 
for  the  positive  pole ;  and  strong  nitric  acid  around 
the  platinum  plate  in  the  porous  cells  of  the  battery 
for  the  negative  pole.  Bubbles  of  gas  now  appear, 
covering  the  small  plates  in  the  test  tubes.  That  at 
the  positive  pole  is  oxygen,  that  at  the  negative  pole 
is  hydrogen.  These  gases  rise  in  the  tubes  and  dis- 
place the  water.  The  hydrogen  is,  in  volume,  double 
of  the  oxygen. 

Note. — When  performing  this  experiment  with  very 
small  long  test  tubes,  it  is  soon  seen  that  the  vols,  of 
hydrogen  and  oxygen  are  in  a  greater  ratio  than  2:1; 
but  this  is  in  consequence  of  the  greater  solubility  of 
oxygen  in  water  than  of  hydrogen.  (100  vols,  of 
water  at  15^  C.  absorb  1*93  vols,  of  hydrogen  and 
2*99  vols,  of  oxygen.) 

This  experiment  demonstrates  the  composition  of 
water  by  electrical  analysis ;  but  the  same  may  be  de- 
monstrated by  electrical  synthesis.  Thus  :  if  the  two 
gases,  H  and  O,  be  mixed  in  the  proportion  of  2  to 
I  in  a  strong  glass  tube  and  exploded  by  the  electric 
spark,  the  whole  of  the  gases  disappear  and  water 
is  formed.  If  the  gases  be  mixed  in  a  different 
proportion  than  2  to  z,  still  it  is  only  in  this  pro- 
portion they  combine;  the  excess  in  either  case  is 
left  behind. 

Lesson  XVIII. — The  Chemistry  of  Water  {c),\ 

The  composition  of  water  may  also  be  demonstrated 
by  the  absorption  of  its  oxyeen  by  means  of  some 
substance  which  has  a  powornil  affinity  for  this  ele- 
ment The  substances  usually  employed  for  this 
purpose  are  the  metals  sodium  (Lat.  natrium)  and 
potassium. 

Show  the  boys  a  piece  of  sodium.  Looks  like 
chalk.     Cut  it  through  with  a  penknife;  note  the 


metallic,  leadlike  lustre,  and  the  coating  of  white 
powder.  The  powder  is  the  oxide  of  sodium,  Na,0. 
Oxygen  has  a  great  affinity  for  sodium.  Have  ready 
a  basin  or  an  iron  saucer  of  water ;  throw  a  piece  of 
sodium,  half  the  size  of  a  pea,  on  the  water.  Note 
the  following  facts.  It  is  lighter  than  water,  and  floats. 
(Sp.  gr.  of  sodium,  0*97.)  It  becomes  hot,  and  melts 
to  a  liquid  globule  of  silvery  brilliancy,  which  floats 
about  with  a  hissing  noise,  accompanied  sometimes 
with  flame.  This  is  a  beautiful  and  most  suggestive 
experiment.  We  have  the  separation  of  water  into  its 
elements,  hydrogen  and  oxygen ;  the  rapid  union  of 
the  oxygen  with  the  metal  to  form  the  oxide.  This 
combination  generates  heat 

(If  the  intelligence  of  the  class  is  above  the  avenge, 
draw  a  word-picture  to  the  boys,  ef  the  fierce  dashing 
and  clashing  together  of  the  millions  of  atoms  of 
oxygen  (torn  from  the  liquid)  with  the  atoms  of 
sodium ;  and  of  the  motion — chemical  force  or  affinity 
— being  translated  into  the  motion,  heat) 

The  heat  thus  generated  melts  the  sodium.  (Sodium 
fuses  at  194**  F.)  The  hissing  noise  is  the  escape  of 
the  hydrogen,  liberated  from  the  water.  The  molten 
metal  getting  intensely  hot,  a  heat  is  generated  suffi- 
cient to  inflame  the  hydrogen.  The  incidental  facts 
connected  with  this  experiment  are  most  instructive; 
such  as  the  globular  form  assumed  by  the  metal,  the 
instant  it  becomes  liquid ;  the  rapid  motion  of  the 
globule,  due  to  the  force  of  the  escaping  hydrogen, 
and  probably  to  the  conversion  of  some  of  the  water 
to  steam  inunediately  under  the  globule. 

The  hydrogen  may  be  collected  by  wrapping  the 
fragment  of  sodium  in  a  small  piece  of  blottu^-paper, 
and  holding  the  same  in  a  coil  of  wire  down  in  water 
under  an  inverted  test-tube  also  filled  with  water. 

Lesson  XIX. — Compounds  of  Oxygen. 

Oxygen  has  so  great  an  affinity,  either  directly  or 
indirectly,  with  all  the  other  elements,  with  the  smgle 
exception  of  fluorine,  that  we  may  expect  to  find  many 
important  compounds  of  it  Recapitulate  the  fact  and 
illustrations,  that  burning  or  combustion  is  really  the 
act  of  combination  of  certain  substances  with  oxygen. 
First  we  will  take  the  compounds  of  oxygen  with  iron. 
Symbol  for  iron  is  Fe  (Lat.  ferrum). 

Get  a  rusty  nail,  rub  off  the  rust  on  to  a  boy's  finger ; 
this  rust  is  an  oxide  of  iron.  Show  the  class  a  small 
bottle  of  water  in  which  a  few  iron  brads  have  been 
soaked ;  the  water  is  coloured  red,  by  oxide  of  iron. 
Show  a  piece  of  white  sandstone,  or  bottle  of  wiute 
sand ;  and  a  piece  of  red  sandstone,  or  bottle  of  red 
sand.  Redness  due  to  the  presence  of  an  oxide  of 
iron.  In  the  case  of  the  red  sandstone,  some  water 
containing  iron  (^^.,  a  mineral  si>ring)  has  soaked  into 
a  bed  of  sand  and  consolidated  it  into  a  red  stone 

Refer  to  the  ejcperiment  described  in  Lesson  XVI., 
where  iron  at  a  red  heat  combines  with  the  ox]^ 
of  water-vapour  to  form  the  black  oxide  of  iron, 
Feg04.  The  red  oxide  of  iron,  often  found  as 
an  iron-ore,  and  called  'hoematite,'  is  Fe,Or  The 
simplest  oxide  is  the  protoxide  FeO ;  but  so  peat  is 
the  ^nity  of  oxygen  for  iron,  that  unless  thw  com- 
pound be  kept  from  contact  with  oxygen  it  combines 
further  with  the  latter  and  forms  higher  oxides. 

Cold  iron  does  not  combine  with  the  oxygen  of  the 
atmosphere,  but  only  with  the  moisture  contained  w 
the  latter.    If,  however,  an  iron  poker  be  ficqucnil/ 
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placed  in  the  fire  and  made  red-hot,  the  iron  gets 
coated  with  a  layer  of  red  oxide,  which  cakes  offi  and, 
as  the  boys  will  have  observed,  the  poker  gets  smaller 
and  smaller. 

Lessons  XX.  to  XXII. 

The  substance  of  these  lessons  on  the  further  com- 
pounds of  oxygen  is  given  with  sufficient  fulness  in 
the  '  Science  Reader '  for  Standard  V.  On  page  140 
of  that  book  there  is  a  diagram  which  the  teacher  will 
find  extremely  useful.  I  have  enlarged  it  to  six  feet 
by  four  ;  and  it  is  always  up  before  the  class  during  a 
lesson.  In  addition  to  what  is  on  the  diagram  I  have 
placed  under  each  element  and  compound  its  symbol 
or  formula.  To  question  frequently  upon  the  various 
combinations  figured  in  this  strikmg  diagram  is  in- 
valuable as  a  recapitulatory  exercise. 

Diagram  showing  the  chief  cotnbifiations  of  oxygen^  etc. 


(To  he  continued,) 


•o- 


BY  H.  D'ALBERTANSON. 
First  on  the  Scholarship  List,  18S4. 

Arithmetic. 

I.  {b)  Make  a  diagram  showing  that : — }4-i-i=il^. 


^ 

1    1 



-'V.. 


(f)  Show  that  not  more  than  four  ah'quot  parts  are  required 
for  finding  by  practice  the  value  of  3178  articles  at  i\  13s.  9|d> 
each. 


los. 

3s.  4d. 
Jd. 
Id. 


r 

of 

106. 


3178  at  i,\  13s.  9jd. 

;f  1589  =cost  of  3178  at  los. 

/529138. 4d.  =  „    „     „     „  3s.4d. 

^66   4s.  2d.  =  „    „     ,^     „        jd. 

l^  i8s.  7id.  =g  »    „     »     M        jd. 

;fS37a  166.  I  jd.  a  Cost  of  3i78at;£i  13s.  s^ 


(^)  How  would  you  prove  the  correctness  of  the  ordinary 
method  of  converting  the  vulgar  fraction  iV  l^^o  a  decimal  ? 

A)7'oooo 

•4375 
Now  •437S=ilZS  rr  ^375-S-6as  ^^      q  ^  ^ 
loooo    10000-9-625    *•     ^ 

3.  Find  the  number  of  yards  of  paper  2  ft.  wide  rec^uired  for 
a  room  35  ft.  long,  25  ft.  wide,  ana  10  ft.  high,  allowmg  for  a 
door  7  ft.  high  and  6  ft.  wide,  two  windows,  each  6  ft.  mgh  and 
4  ft.  wide,  and  a  fireplace  covering  18  sq.  ft. 

Sq.ft. 
7x6      =42  Area  of  door 
6x4x2=48    „     „  windows 
18    „     „  fireplace 

.  *.  108  sq.  ft.  s  amount  to  be  deducted, 
ft.      fL  sq.  ft. 

35  x10x2s  700 
25x10x2=  500 

.*.  1200  sq.  ft.  s  Total  area  of  4  sides  of  room. 
108 

2)1092  sq.  ft.  s  Area  to  be  papered. 

3)  546  ft.  sNo.  of  ft.  of  paper. 

~iSJyd«.  Ans. 

4.  The  value  of  a  S|>aniard*s  work  to  that  of  a  Frenchnan*s 
being  as  3  :  4,  and  their  daily  rate  of  wages  being  5$.  and  7s. 
respectively ;  find  the  gam  obtained  by  employing  100 
Spaniards  for  21  days  instead  of  Frenchmen. 

4Sp.=3Fr. 
haJFr. 


I  Sp. 

.   .-^  o        3  ^  looij. 
.  •.  100  Sp.  =^ Fr. 


25 


...  ^^ill2Li«-- 525= Cost  of  100  Sp.  for  21  days. 

5 

^d  3x/^x7X2i^^^g,  5s.=Cost  of  Fr.  for  21  days. 
4X/^  ^^"^    ^  ' 

.'.  jfSS*  Ss.-';g53S=jg26  5s.  Ans. 

5.  If  4  ac.  2  ro.  39  ps.  of  land  cost  ;f  768  9s.  9d.  what  would 
9  ac.  2  ro.  13  ps.  cost  ? 

ac.ro.ps.     ac  ro.  ps.         £    s,    d. 

4   a   39  :  9   2    13  ::  768   9   9 

4  4 


18 

40 

759 


5" 


38 
40 

1533 


.  ^768  9y.  9d.  X /gig^£^  OS.  gd,  X  5n«;gi55a  38.  id.  Ans. 
7BSf 
253 

6.  What  fraction  of  4s.  7d.  will  exceed  f  of  5{  of  28.  id.  by 
IS.  5d.  ? 

4      5 

(f  of  5f  of  2s.  id.)-Hs.  5<l-=0^~>«^)+i7  = 

6o+i7=77d..-.  4?^  =H=faiJ.  Ans. 

4s.  70.  "^ 

7.  Add  together  1*3  of  2s.  6d.,  1*025  of  is.  8d.,  yi  of 
as.  ojd.,  3*1$  of  ss.  9)a.,  and  reduce  their  sum  to  the  decimal 

0f;fl. 

s.  d. 

1*3     of28.6d.  Bi^of28. 6d.  s2s.  6d.  +    Q      s    3    3 
i*025of  IS.  8d.  ssi^ofis.8d.  sis.  8d.  +    id.  »     i    ok 
yi     of  28.  old.  s  3(  of  2S.  old.  s  6s.  aid.  +  IS.7M.  979! 
3*1$  of  28.  9|d.  =3^  of  28.  9|d.  s88.  5|d.  +    5id.  a    8  10} 


Soo 
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15.  A  person  invests  in  the  3  per  cents,  so  as  to  obtain  interest 
at  the  rate  of  £2  19s.  3f{id.  per  cent,  per  annnnu  Find  the 
price  of  stock. 


s.  d. 
.'.  2LJi=:?5giasf^=ro8ias.  Ans. 

205.         240  * 

10.  Find  the  breadth  of  a  tank  70  ft.  lon£[  and  3  ft.  deep, 
which  contains  36288  gallons  (a  gallon  contains  277*274  cubic 
inches). 

6 

inc.       z^H        ^' 
^1T2U X zm9^  1663644 ^ 3327^88 _ ^  fi  ^^ 

X/j2^x//x/;^         5x12    "■      12  ^ 

5 

11.  Find  in  inches  to  three  places  of  decimals  the  side  of  a 
square  which  contains  41*9  square  ft. 

419 
144 
1676 
1676 

419 


6033-6(77 '676... inc.  Ans. 
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147)1133 
1029 


1546)10460 
9276 


15527)118400 
108689 


155346)971100 
93^76 

12.  Find  the  annual  rent  of  a  house  on  which,  after  deducting 
20  per  cent.,  a  rate  of  3s.  id.  in  the  pound  produces  a  sum  of 

£^  17s. 

s.   d.      ;f     s.        £ 

3    I  :  38    17  : :  I  :  X  =  Rent -20  per  cent. 
20 


12 

37 


777 
12 

37)9324(;f252=Rent  -  20  per  cent,  or  \ 

7±_ 

JQ2  .'.  I  of  Rent =252 

185  .-.  i  »     »    =n* 

"~74  •   4  -^52x5, 

74  4 


i^.  Ans. 


13.  Find  the  length  of  a  floor  18  fl.  wide ;  the  difference  of 
cost  if  covered  with  asphalte  2  inches  deep  at  i8s.  per  cubic 
yard  or  with  gravel  6  in.  deep  at  7s.  per  cuoic  yard  amounting 

tO;f6. 


s. 


If  36  in.  deep  the  cost  of  i  sq.  yd.  of  asphalte  =  18 

•*.  It   I  „       „      „    If     It   I  sq.  yd.  „        „       ^sT 

„  J  -18x2 

.-.If  2„       „      M    >,    »«    I  sq.  yd.  „        „       = — z— s=is. 


36 


s. 


If  36  in.  deep  i  iq.  yd.  of  gravel  costs  7 

.*•  It      I    i»         »»      I  »»  11  »»     TV 

7x6 

.-.  If   6  „      „    I        „  >,  ,«    '—2-  =  I  Js.  =  IS.  2d. 

36 

s.    d.   s.    d.    d. 
.*.  Diff.  of  cost  for  i  sq.  yd.  =  l     2-1     0=2 

.  ^_240x6^y^Q_y^  ^^^^     .    .^  ^^^ 
2  2 

sq.  yds. 
..Length=-^|^=?g^=36oft.  Ans. 

14.  A  wine  merchant  buys  500  galb.  of  brandy  at  40s.  per 
gaU.,  and  600  at  50s.  per  gall.  At  what  price  should  he  sell 
them  mixed  together  to  make  a  gain  of  10  per  cent.  ? 

£ 

500  at  £2  ss  1000 
600  at  £2^=  1500 

.*.  Cost  price  of  1 100  galls,  is    2500 
10  per  cent,  of  2500=     250 

.*.  Selling  price  of  iioo  galls,  is    2750 

i»        »  I  gall,  is    }{|#=:/2ios.   Ans. 


£  s. 
2  19 
20 


d. 
3l«* 


9 


59 

711 
J?? 

6399 
56880 
801 

576j^ 


£  £ 

240 
720 

&9 
6480 
57600 

576)58248^1011.    Ans. 
5^6 
648 
576 
72 


Euclid. 

'i.  Any  two  sides  of  a  triangle  are  greater  than  the  third 
side. 

If  a  straight  line  be  drawn  from  the  vertex  of  a  triangle  bisect- 
ing the  base,  the  line  to^^ether  with  half  the  base  is  greater  than 
half  the  sum  of  the  two  sides. 

Any  two  sides  of  triangle  ABC  are  greater  than  the  third. 

Produce  BA  to  D,  making  ADssAC  (I.  3). 

Join  DC. 


/ 


/ 


yt 


D 


•••  AD=AC, .'.  angle  ADC  wangle  ACD  (I.  5). 

But  BCD  is  greater  than  ACD  (Ax.  9).  .-.  BCD  is  greater 
than  ADC.  And  •.'  BCD  is  greater  than  BDC,  .*.  side  BD  is 
greater  than  side  BC  (I.  19).  But  BD  is=BA  and  AC  (Const.) 
.*.  BA  and  AC  are  greater  than  BC.  In  same  manner  it  may  be 
proved  that  AC  and  BC  are  greater  than  BA,  and  CB  and  BA 
than  AC.    Wherefore  any  two  sides,  etc.  Q.  E.  D. 

A 


Let  AD  be  drawn  bisecting  the  base,  then  AD  and  BD  or  DC 
is  greater  than  i(AB  and  AC). 

'.-  AD  and  DB  are  greater  than  AB  (I.  20),  and  AD  and  DC 
are  greater  than  AC  (I.  20),  also  DC  =  BD  (Hyp.).  .*.  2AD 
and  2BD  are  greater  than  AB  and  AC.  Wherefore  AD  and 
BD  are  greater  than  half  of  AB  and  AC  (Ax.  7).    Q.  £.  D. 

^2)  Every  parallelop[ram  is  bisected  by  its  diameter. 
Under  what  conditions  will  the  lines  bisecting  the  opposite 
angles  of  a  parallelogram  be  coincident  ? 
The  parallelogram  ABCD  is  bisected  by  its  diam.  CB. 


-.*  ABsCD  (I.  34,  former  part),  and  angle  ABCsangleBCD, 
also  CB  is  common  to  two  triangles,  ABC,  BCD.  .'.  tiiande 
ABC  is = triangle  BCD  (I.  4).  Whtrtfyn  ABDC  is  bisected  by 
BC.  Q.  E.  D' 
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In  parallelogram  ABCD  let  BE,  ED,  bisecting  the  angles 
ABC  and  ADC,  be  coincident,  also  the  lines  AE,  EC  bisecUng 
BAD  and  BCE,  and  let  the  two  diagonals  thus  formed  cut  at  E. 


The  figure  ABCD  is  a  square.  •.*  angle  ADB=DBC  (I.  27), 
and  DBC=ABD  (Hyp.)  .-.  ADB=ABD  (Ax.  i).  .*.  side 
AB=AD  (I.  6),  and  the  sides  opposite  to  these  are  equal 
(I.  34).    .*.  the  figure  ABCD  is  equilateral. 

Again,  *.*  ABD=ADE  and  BAE^DAE  (Hyp.),  also  side 
AB = side  AD.  .  *.  angle  AEB = angle  AED  (I.  26).  Wherefore 
each  of  them  is  a  right  angle  (I.  14).  And  '.*  AEB  is  a  right 
angle,  .*.  ABE  and  BAE  are  together = a  right  angle  (I.  32), 
but  ABE  has  been  proved = BAE  (I.  26).  .*.  ABE  and  BAE 
are  each = half  a  right  angle,  and  the  wholes  BAD  and  ABC  are 
each = a  right  angle.  Wherefore  the  fig.  is  rectangular,  and  it 
was  proved  equilateral.     It  is,  therefore,  a  square  (I.  Def.  30). 

Q.  E.  D. 

< 

(3)  If  the  square  described  on  one  of  the  sides  of  a  triangle 
be  equal  to  the  squares  on  the  other  two  sides  of  it,  the  angle 
contained  by  these  two  sides  is  a  right  angle. 

Write  out  the  corresponding  formula  for  the  square  on  the 
side  of  an  obtuse'angled  triangle. 

Let  the  square  on  BC  be=sqs.  on  AB  and  AC,  then  BAC  is  a 
right  angle. 


At  A  make  CAD  a  rt.  angle  (I.  23),  and  make  AD=AB 
(I.  3)- 

Join  DC.  *.*  sq.  on  DC=sqs.  on  AD  and  AC  (I.  47),  and 
AC=ADy  .*.  sq.  on  DC^sqs.  on  AB  and  AC^sq.  on  BC 
(Hyp.  and  Ax.  i).    .-.  DC  =  BC. 

iWain,  *.*  DC=BC,  AC  is  common,  and  AB=AD,  «*.  triangle 
AB,C  is=triangle  ADC  (I.  8).  .-.  angle  BAC  is=angle  DAC, 
but  DAC  is  a  rt.  angle.  .*.  BAC  is  a  right  angle.  Whereforei 
if  the  sq.  described,  etc.  Q.  E.  D. 

If  the  square  described  upon  one  side  of  a  triangle  be  greater 
than  the  squares  described  upon  the  other  two  sides  of  it,  the 
angle  contained  by  these  two  sides  is  an  obtuse  angle. 


Let  sq.  on  AB  be  greater  than  sqs.  on  BC  and  AC,  BCAis  an 
obtuse  angle,  for  it  cannot  be  a  rt.  angle  (I.  47),  neither  can  it  be 
an  acute  angle  (II.  13).    It  must .-.  be  an  obtuse  angle. 

4.  To  describe  a  square  that  shall  be  equal  to  a  given 
rectilineal  figure. 


To  divide  a  given  straight  line  into  two  parts  so  that  the  rect. 
contained  by  the  two  parts  shall  be  equal  to  the  sq.  on  one-fourth 
of  the  given  line. 

H 


Describe  the  rectangle  BEDC= given  fig.  A  (1. 45). 

If  BC=CD,  the  fig.  is  the  required  sq.  But  if  not,  produce 
BC  to  F,  makingCF=CD  (I.  3).  Bisect  BF  in  G  (I.  10).  and 
from  centre  G  with  radius  (vB  or  GF  describe  semi-circle  BHF. 
Produce  DC  to  H.    The  sq.  on  CH  is  the  required  sq. 

Join  GH.  •.•  The  sq.  on  GF  is=the  rect.  BC.CF,  and  the  sq. 
on  GO  (II.  5)  and  GF  is=GH  (L,  Def.  15).  .'.  the  sq.  on  GH 
is = the  rect.  BC.CF,  and  the  sq.  on  GC  (Ax.  i).  But  the  sq.  on 
GH  is = the  sqs.  on  GC  and  CH.  Take  away  the  common  sq. 
on  GC,  and  the  remaining  sq.  on  HC  is = the  remaining  rectangle 
BC.CF,  but  CF=CD  (Cons.)    .*.  the  sq.  on  HC  is=rect.  BD. 

Again,  BD  is=A.    .-.  sq.  on  HC  is=A  (Ax.  i).     Q.  E.  D. 

Bisect  AB  in  C,  and  CB  in  D  (1. 10).  Then  DB= one-fourth 
of  AB. 

Upon  AB  describe  semi-drcle  AFB,  and  at  A  draw  AE  at  rt. 
angles  to  AB  and=BD  (I.  11).  Draw  EF  parallel  to  AB 
(1. 31),  and  FG  parallel  to  EA. 


G  B 


The  rect.  AG.GB  is  equal  to  sq.  on  FG=sc|.  on  DB=sq.  on 
one-fourth  of  AB.    Proof  as  above  (II.  14)  by  joining  FC,  etc. 

Q.  E.  D. 


Algebra. 


7.  Write  down  the  factors  of  j:*  +  3a:-io,  j:*-!,  gx'+i^* 
-14.     Add  together 


'  +^+  ' 


a^b    b^c     c-a 

j:"  +  jr-io=(x+5)(j:-2) 
j:«-l  =  (jc»+l)(.r3-i) 

ss(*+l)(jj«-jp+I)(ar-l)(jr«+j:+i) 
=  (jr+l)(jc-l)(4r»-jr  +  i)(jt*+x+i) 
9J:«-Hgjr^I4=(3a?+7)(.'Vc-2). 

•  I  * 


a^b    b—e    c~a 
_(b-c){c-a)  +  {a'b){c'-a)'{-(a'bX^'c) 

(a-^)(A-0(^-a) 
bc-ab-t^+ac+ac^a'-bc+ab+ab^ac-i^+bc 

ia-b){b-c){c^a) 

-  (fl-^)(^-f)(f-fl)  '       : 

8.  Divide  7x'  -f  by  ;r+f»  and  find  the  value  of  .^^  when 

X  s=  — -  and  ^=  — ,. 
a-b  a+3 


a-b)  ^\a+b/ 
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9.  Solve  the  equations  :  — 

8  10  15 

10    ""       4 


+  1 


(3) 


a     4 


8  10  15 

Multiply  by  lao,  then 

.-.    75jr  +  844r-8&r=56  +  720+i2+i35 
.*.    71^^=923 
•'•    '"-Li    '^*' 

(a)   H±»=Srri.'  +  ,   (1.) 

10  4 

f +S?-aS*   (11) 

«      4 

Multiply  both  equations  by  ao. 

From  (I.)  6jr+4=2C;'- 55  +  20 

.-.  6x-2Sy=s-39    (III.) 
From  (II.)    3ar+25yg505    (IV.) 

By  addition    36jr         S466 

=  ««. 

Multiply  (III.)  by  5,  then    jar- 125^=  - 195 
Subtract  (IV.)    30jr+  25^=     505 

Then  I5c>r=     7a> 

=4Jr»    Ans. 

10.  In  the  quadratic  equation  ;r*+Ar  +  ^=o,  show  tl at  -a 
= the  sum  of  the  roots.  

Solve  the  equation  2jr+  Vjr*+7jr+23 -  25= a 
:r*+flx+^sO    .".  j:*+flxs=-^ 


or 


-  ^d«-4^- 


« 


a  ■**  2 


-20 


-tf.    Q.  E.  D. 


2X4-  >/■«*+ 7^+23  -  25^0 

V'x» + 7^+23= 25 -2Jr. 
By  squaring,      jr'+74:+23B625-ioojr+4j:* 

.*.    3*"-i07jrs-6o2 

^11449 -•7224_4|p 

.'.  *-i|l=±v    ...  x=i4T.:fcVa28}  or  7.    Ans. 

II.  An  avenue  is  pbmted  with  trees  20  ft.  apart ;  if  the  trees 
had  been  planted  15ft.  apart  the  cost  would  have  been  increased 
by  £s  at  2S.  for  each  tree ;  find  the  length  of  the  avenue. 

Let  X  s  Length  of  the  avenue. 

Then  -^  +  isNo.  of  trees  in  first  case. 
20 

And  —  + 1  =  No.  of  trees  in  second  case. 


X  2jr 

—  +2  +  100= -+2 

10  15 


Multiply  by  30. 3.r  +  60+ 3COO=4Jr+ 60 

jr=3000  ft.    Ans. 

Mensuration. 

12.  Show  that  the  area  of  a  triangle  whose  sides  are  in  the 
ratio  3  :  3  :  4  is  greater  than  |  the  area  of  a  square  deKribed 
on  one  of  the  shorter  sides. 


3  X  3  3s9  »  Area  of  sq.     ,•.  1^  of  9  «  4  =  |  of  area  of  sq. 

i±3±4„. 
2 

.  *.     5  X  2  X  2  =  20  =  Sq.  of  the  area  of  triangle. 

20/4*4...  ss  Area  of  triangle. 

84Y400 

7336 

Area  of  triangle=4*4"- 
f  Area  of  sq.  =4 

,'.    Area  of  triangle  is  greater  by      •4«.»     Q.  E.  D, 

13.  Find  the  length  of  the  side  of  a  parallelogram,  one  angle 
being  half  a  right  an^le,  the  altitude  being  equal  to  half  the  babc 
and  the  area  containing  1250  sq.  ft. 

a^\b    :.  \bxbsti210    :,  1^=1250 

.•.  ^=2500    .-.  ^s  50= the  base. 
F  E 


Because  angle  at  C  is  half  a  right  angle, .-.  CFB  is  =  half  1 
right  angle  (I.  32). 

.••  Chsas\b=2^,    .'.  CF=  >/25»+25» 
=  Vi25o=35'35...    Ans. 


School  Management. 

I.  Write  full  notes  of  a  lesson  on  a  complex  sentence. 

IntroductwH.'—yfntt  upon  blackboard  a  simple  sentence,  as 
'  Honest  men  are  happy,*  and  analyse.  Show  that  the  attribute, 
*  honest'  may  sometimes  be  'a  sentence  itself,  and  convert  the 
given  sentence  into  '  Men  who  arehtmesi  are  happy.  * 

Meaning  of  a  Pomt  out  that  the  sentence  'who  are 
subordinate  honest  *  cannot  be  used  by  itself;  it  bdoogs  to 
sentence.  the  noun,  men,  and  thus  depends  upon  the 

sentence,  '  Men  are  happy.'  Explain  that  sach 
sentences  are  odled  '  subcrdimaU^  while  sen- 
tences like  '  Men  are  happy,'  which  can  be 
used  by  themselves,  are  caJled  prindfdL 

Children  may  now  note  down :  A  subordi- 
nate sentence  is  a  sentence  which  cannot  stand 
alone,  but  depends  upon  some  other  sentence. 
A  principal  sen.,  etc 

The  complex  When  a  sentence  contains  both  a  principal 
sentence.  and  a  subordinate  sentence,  the  whole  is  called 

a  complex  sentence,  as  '  Men  who  are  hooeit 
are  happy.*  Give  a  few  other  examplesi  cbT.- 
dren  {Minting  out  the  principal  and  subordinate 
sentences. 

Kinds  of  sub.  If  time  permits,  the  three  kinds  of  sabcnl*- 
sentences.         nate  sentences  may  be  noticed. 
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(a)   The    adj.      In  the  sentence  given  above  show  that  be- 

$en.  cause  *  who  are  honest  *  takes  the  place  of  an 

adjective  it  is  called  *  an  adjective  sentence.' 

Other  examples. 

{b)  The  noun      Take  anothersentence,as*The  saying  is  true.' 

sen.  Change  it  into  *  What  they  say  is  tnie,'  and 

explain  that  *  What  they  say '  is  called  a  noun 

sentence,  because  it  takes  the  place  of  a  noun, 

via.,  *  the  saying.' 

[f)  The  adver-      Take    another    sentence,    as   *  He    came 

bial  sen.         directly,*    For  •  directly '  substitute  •  when  he 

was  called,*  and  explain  why  it  is  an  adverbial 

sentence.    A  few  other  examples  will  complete 

a  full  lesson. 

3.  Write  out  some  of  the  chief  principles  to  be  observed  in  the 
lighdng  and  ventilating  of  a  schoolroom. 

Lighting.-'li  possible,  there  should  be  two  larpe  windows  at 
each  end  of  the  room,  independently  of  side  windows.  The 
classes  should  be  arranged  so  that  the  children  do  not  sit  in  their 
own  light.  When  gas  is  lit,  the  same  care  must  be  taken,  the 
best  place  for  the  gas  being  generally  down  the  centre  of  the 
room.  The  walls  should  not  be  painted  white  to  reflect  too 
much  light. 

yentilaHoH.—Tht  windows  should  reach  as  near  the  ceihng 
as  possible.  There  should  be  ventilators  in  the  floor  or  near  tne 
ground.  Care  should  be  taken  to  avoid  a  draught,  though  a 
constant  supply  of  fresh  air  is  needed.  No  overcrowding  should 
exist,  and  during  the  dinner-time  the  room  should  be  thoroughly 
ventilated  by  opening  doors  and  windows. 

3.  Point  out  some  of  the  principal  uses  of  a  blackboard  for 
teaching  arithmetic,  geography,  and  object  lessons. 

^n/AwrfiV.— Working  examples;  setting  down  rules,  and 
showing  their  reasons ;  to  enable  children  to  put  down  their 
sums  neatly. 

Geography, — For  drawing  sketch  maps  and  diagrams;   for 

summaries. 

O^Vr/i>fjtf«T.— For  illustrating  by  diagrams  ;  for  setting  down 
chief  fiBcts  taught ;  for  recapitulation. 

6.  State  how  you  would  explain  to  a  scholar  in  the  third 
standard  the  value  of  the  fuU  remainder  obtained  in  the  division 
of  349  by  42  when  the  division  is  performed  by  the  factors  6  and 
7  succtssivtly. 

We  first  divide  by  6  to  find  how  many 
sixes  in  349,  and  we  find  that  there  are  6)<^49 
58  sixes  and  a  unit  over.  7r~c^-i 

We  then  divide    by  7  to  find  how  '^  ^  '  >       .        .   ,  _ 
many  sevens  of  these  sixes  there  are,  and         o  ^  f  ^^*^*      L"" 
we  find  that  there  are  8  sevens  and  two         \  ^^^  12  +  I  =s 
of  these  sixes  over.     Now  the  whole  re-         o  and  13  over, 
mainder  is  the  two  sixes  and  a  unit, 
which  is  equal  to  12  +  !>  or  13,  as  shown  in  the  example. 

4.  Name  some  of  the  subjects  appropriate  for  home  lessons,  and 
give  a  sketch  of  a  week's  home  lessons  ior  scholars  in  the  fourth 
standard. 

Subjects  appropriate  for  Home  Lessons. — Examples  in  arith- 
metic ;  questions  in  geography  or  history ;  a  short  sentence  to 
parse  ;  spelling,  with  meanings  to  be  written ;  maps,  etc. 

In  giving  home  lessons  I  tmnk  it  is  a  good  plan  to  give  one 
ex.  in  arithmetic  every  evening,  together  with  a  short  exercise  in 
some  other  subject. 

A  Week's  Home  Lessons. 


Monday, 

Tuesday. 

Wednesday,      Thursday 

Friday. 

Arithmetic 

Short  sen- 
tence to 
parse. 

Arithmetic 

Question  in 
geog.  or 
hist. 

Arithmetic 

Words, 
with 
meanings. 

Arithmetic 

Question  in 
some  les- 
son given 
during 
day. 

Arithmetic 
Map 

13.  Distinguish  the  teaching  of  the  rule  of  three  by  the  method 
of  unity  and  by  proportion. 

Take  an  example  thus :  If  4  men  earn  ;f  20  in  a  certain  time» 
how  much  would  10  men  earn  at  the  same  rate? 

Method  of  Unity,— Sf^e  first  write  down  the  fact  stated  in  the 
question,  keeping  the  amount  at  the  end 


4  men 


£ 

earn  20 


I  man  earns  ^ 


ID  earn 


20x10 


=  50 


4  :  10  ::  20  :  Ans 


10x20 


=  50. 


of  the  line  in  the  same  name  as  the  answer 

will  be,  thus : 

We  next  take  one  of  the  other  quantity, 

viz.,  men,  and  find  what  this  one  will 

earn,  thus : 

We  now  take  the  required  number,! 

thus :  / 

In  Proportieti  we  find  in  what  name  the 
answer  is  to  be,  and  then  place  the  quan- 
tity of  that  name  given  us  in  the  question, 
viz.,  >f20,  in  what  is  called  the  third  term 
of  the  proportion. 

We  now  take  the  other  two  quantities, 
and  compare  their  values,  thus :  ai  many 
times  as  10  is  greater  than  4  will  our 
answer  be  greater  than  20,  and  put  the 
three  terms  down,  thus : 
which  means  4  is  to  10  as  20  is  to  the 
answer.  The  answer  is  obtained  by  mul- 
tiplying the  2nd  and  3rd  terms  together 

and  dividing  by  the  1st,  thus :  { 

15.  Give  a  brief  sketch  of  a  first  lesson  on  the  Adverb. 

Introduction, — Write  upon  blackboard  a  short  sentence  as 
'  We  walked.'  Ask  children  to  give  words  telling  atx)ut  *  walked.' 
Elicit  such  words  as — quickly,  slowly,  onward,  backward,  yes- 
terday, etc. 

Definition  of         Now  these  words  are  added  to  the  word 
an  adverb.         walked.     What  part  of  speech  is  walked  7 
Therefore  these  words  are  added  to  a  verb, 
and  are  therefore  called  ad -verbs. 

What  does  *  quickly'  tell?  (how);  •  onward  ?* 

(where) ;  yesterday  ?  (when).    Thus  an  adverb 

is  a  word  that  tells  us  how,  when,  and  where 

actions  are  done. 

Kinds  of  adverbs       What  do  we  call  the  way  in  which  a  thing 

(three most        is  done?  (manner).     Give  few  examples  of 

common  only).    »lverbs  of  manner .   Where  it  is  done  (place). 

Give  examples.  When  it  is  done  (time).  Give 
examples.  Take  other  similar  sentences,  and 
let  boys  arrange  the  adverbs  in  three  columns, 
viz.  :  of  time,  place,  and  manner. 

16.  Write  the  words  *  Geographical  Analysis'  in  text  hand, 
and  give  rules  for  the  length  of  tne  letters/,  i,  /,  and^. 

Geographical  Analysts, 

Letter  p.  Above  the  line  to  about  half  the  height  by  which 
the  capital  letter  exceeds  the  other  letters,  and 
below  the  line  to  the  whole  of  this  distance. 
h.  Above  the  line  to  the  same  height  as  the  capital. 
/.  The  same  as  h, 

y.  Below  the  line  to  a  distance  about  equal  to  that  by 
which  /  or  the  capital  exceeds  the  other  letters  in 
height. 

Geography  and  History. 

1.  Draw  an  outline  map,  with  meridians  and  parallels,  if 
you  can,  noting  thereon  the  principal  physical  features  of 
Italy. 

2.  Explain  the  following  terms : — Meridian  of  Greenwich, 
Equatorial  diameter,  ecliptic,  solstice,  estuary,  confluence, 
plateau. 

Meridian  of  Greenwich, — The  imaginary  line  drawn  from 
Pole  to  Pole  perpendicular  to  the  Equator  and  passing  through 
Greenwich.  It  is  our  fiist  meridian  of  longitude,  from  which 
all  others  are  reckoned  £.  or  W. 

Equatorial  Diameter, — The  diameter  of  the  earth  whose  ex- 
tremities are  terminated  by  the  Equator. 

Ecliptic, — The  path]  followed  by  the  sun  in  its  apparent 
annual  motion.  It  is  so  called  because  eclipses  take  place  when 
the  moon  is  in  this  line. 

Solstice.—The  standing  still  of  the  sun  caused  by  the  sun 
reaching  its  northern  or  southern  limit,  viz. :  the  tropic  of  Cancer 
or  Capncom,  when  it  turns  again  towards  the  Equator. 

Estuary, — The  opening  worn  by  a  river  at  its  mouth. 

Confluence. — A  junction  of  two  or  more  rivers. 

Plateau, — An  elevated  plain  or  table-land. 

3.  Describe  briefly  in  words  the  courses  oi  the  Ganges  and 
the  Nile. 


»> 


ff 


*i 


504 


THE  PRACTICAL  TEACHER. 


[Jan.,  1885. 


7*he  Ganges  rises  in  the  Himalayas^  and  flows  south-east 
through  the  North-west  Provinces  and  Bengal  into  the  Bay 
of  Ben^,  which  it  enters  by  numerous  mouths,  the  chief  of 
which  IS  called  Hoogly.  The  swampy  and  low-lying  district 
drained  by  the  many  mouths  is  called  the  Sunderbunds.  It 
receives  on  the  left  the  Gogra  and  Goomtee,  and  on  the 
right  the  Jumna  with  the  Chumbul.  It  passes  the  towns  of 
Cawnpore,  Allahabad,  Benares,  Patna,  Moorshedabad,  Dacca, 
Calcutta,  Canning  Town,  and  Chandemagore  :  on  the  Goom- 
tee is  Lucknow,  and  on  the  Tumna,  Delhi  and  Agra. 

The  NiU  is  believed  to  nse  in  L.  Tanganyika,  from  which  it 
flows  into  the  Victoria  Nyanza ;  from  this  lake  Sir  Samuel  Baker 
has  traced  it  to  L.  Albert  Nyanza,  from  which  it  issues  and 
maintains  a  northward  but  winding  course  through  Nubia  and 
Egypt,  falling  to  the  level  of  the  Mediterranean  by  a  succession 
of  cataracts  and  entering  that  sea  by  several  mouths,  after  having 
traversed  a  distance  of  about  3,500  miles.  It  receives,  on 
the  right  the  Blue  Nile  and  the  Atbara  with  the  Tacazze 
rom  Abyssinia,  while  for  the  last  1,500  miles  it  receives  no 
tributaries.  The  chief  towns  on  its  banks  are  Gondokoro, 
Khartoum,  Shendy,  Berber,  Old  and  New  Dongola,  Derr, 
Assouan,  Siout,  Cairo,  Rosetta,  Damietta  :  on  the  Blue  Nile  is 
Senaar,  and  on  the  Atbara  Gondar. 

6.  Give  some  account  of  the  Soudan,  Manitoba,  and  Ceylon. 

Tlu  Soudctn  is  a  vast  territory  consisting  of  many  independent 
states,  stretching  across  Africa  from  Senegambia  to  Nubia.  It 
Is  peopled  chiefly  by  negroes,  hence  its  name  Nigritia,  but  in 
the  east  are  many  Arabs.  Several  of  the  states  are  flourishin|;, 
the  chief  occupations  of  the  people  being  caravan  trading,  agri- 
culture, and  cattle-rearing,  with  a  few  rude  manufactures  and 
working  in  metals.  Its  chief  towns  are  Soccatoo,  the  largest,  and 
capital  of  Howsa ;  Timbuctoo,  great  caravan  trade ;  Sego  on 
Niger,  and  Boussa  on  same  river,  where  Sir  Mungo  Park  was 
drowned.  The  eastern  part  is,  and  has  been  for  some  time,  in  a 
state  of  great  commotion  and  warfare,  on  account  ot  the  rise  of 
the  Mahdi  or  fiedse  Mahometan  prophet. 

Manitoba^  or  Red  River  Settlement,  is  situated  about  half 
way  between  Canada  and  the  Rocky  Mountains,  f  It  is  inhabited 
by  colonists  and  Indians,  the  former  of  whom  are  engaged  in 
clearing  the  ground,  the  timber  trade,  and  agriculture,  whilst 
the  latter  live  chiefly  by  hunting.  The  soil  is  rich  and  fertile, 
being  either  covered  with  forest  trees  or  prairie  land.  The  capital 
is  Fort  Gany. 

Ceylon  is  the  pear-shaped  island  lying  off  the  south  of  India. 
The  soil  is  fertile,  and  the  island  is  very  famous  for  the  quantity 
and  quality  ot  its  spices,  especially  cinnamon.  In  the  centre  is 
a  mountain,  called  Adam's  Peak,  and  stretching  across  the  Palk's 
Straits  is  a  line  of  sandbanks,  termed  Adam's  Bridge.  Its  chief 
towns  'are  'Kandy,  the  former  capital ;  Colombo^  the  present 
capital;  Point  de  Galle,  a  seaport,  at  which  steamers  touch 
on  the  way  to  Australia ;  and  Trmcomalee,  a  seaport  on  the  east 
of  the  island. 

7.  Enumerate  the  chief  productions  of  British  North  America, 
Queensland,  and  Jamaica. 

British  North  America, — Timber  (chiefly  pine),  wheat  and 
other  cereals,  flax,  hemp,  tobacco  }  gold,  coal,  iron,  and  petro- 
leum, or  mineral  oil ;  cattle,  furs ;  fuh  (chiefly  cod),  seaJskin, 
and  produce  of  whale  fishery. 

Quiensland, — ^Wool,  cocoanut,  and  other  palms  in  the  tropical 
part,  wheat  and  other  cereals ;  sugar  and  cotton,  but  not  to  a 
very  gr«it  extent ;  gold,  coal,  and  iron. 

famaica, — Sugar,  rum,  cotton,  cofiee,  cocoa,  spices,  ^nger, 
tobacco,  mahogany,  logwood,  cocoanut,  manioc,  bread-fruit,  etc. 

History. 

8.  Arrange  in  chronological  order,  and  give  the  dates  of  the 
following  events : — The  discovery  of  America ;  the  battles  of 
the  Nile,  Flodden,  Bannockbum,  and  Marston  Moor ;  the  ac- 
cession of  Strahen,  Anne,  and  Elizabeth;  the  Act  of  Habeas 
Corpus  and  ot  Slave  Emancipation ;  the  death  of  Becket,  of 
Charles  I.,  and  Simon  de  Monfort. 

Accession  of  Stephen,  1135  ;  death  of  Becket,  I170 ;  death  of 
Simon  de  Monfort,  1265;  battle  of  Bannockbum,  1314 ;  dis- 
covery of  America,  1492;  battle  of  Flodden  Field,  1513 ;  ac- 
cession of  Elizabeth,  1558:  battle  of  Marston  Moor,  1644; 
death  of  Charles  I.,  1649  ;  Habeas  Coxpus  Act,  1679 ;  accession 
of  Anne,  1702 ;  battle  of  Nile,  1798 ;  Slave  Emancipation  Bill, 

1833. 

10.  Explain  the  terms — ^Alderman,  Magna  Charta,  feudal 
system,  and  viceroy. 

Alderman  or  Earl  was  originally  the  title  of  the  old  Saxon 
nobility ;  they  formed  the  lughest  cUk  of  freemen,  and  ranked 


next  to  the  king,  after  whom  they  were  the  principal  members 
of  the  Witenagemote.  They  generally  held  a  portion  of  land 
termed  a  shire,  which  it  was  their  duty  to  govern.  In  the  Nor- 
man times  the  terms  alderman  and  shire  were  superseded  by 
count  and  county. 

The  Magna  Charta,  or  Great  Charter  of  121 5,  is  generally  re- 
garded as  the  foundation  of  English  liberty.  Owing  to  the  ar- 
bitrary and  intolerable  conduct  of  John,  the  barons  of  England 
drew  up  this  code  of  laws,  and  calhng  a  great  meeting  presented 
it  to  their  sovereign  at  Runnym^e,  where  the  worthless 
monarch  was  compeUed  to  sign  it  Its  chief  provisions  were  :— 
I.  That  no  freeman  should  be  imprisoned,  outlawed,  etc,  but 
by  the  judgment  of  his  peers  and  by  the  law  of  the  land.  2. 
That  justice  should  be  delayed  or  denied  to  no  man.  3.  That 
no  taxes  should  be  levied  but  by  the  consent  of  the  Great 
Council,  excepting  on  these  occasions,  viz.,  the  knighting  of 
king's  eldest  son,  the  marrying  of  his  eldest  daughter,  and  the 
ransom  of  the  king's  person.  There  were  many  other  minor 
provisions  granting  further  liberties  to  all  classes  of  men. 

The  feudal  system  was  that  system  of  government  in  which  the 
king  let  out  the  land  to  the  barons,  whUe  the  barons  again  let 
out  their  portions  to  their  vassals.  Instead  of  paying  a  rent, 
however,  these  vassals  were  obliged  to  furnish  food  for  their 
lord's  table,  and  to  do  him  military  service  whenever  required, 
the  baron  himself  being  bound  to  do  the  same  service  to  the 
king.  By  this  means  the  king  could  always  command  a  large 
army. 

Viceroy. — This  word  comes  to  us  from  the  French :  its  meaning 
is  instead  of  a  king  ;  thus  a  viceroy  is  a  ruler  appointed  instead 
of  a  sovereign,  whose  representative  he  is. 

12.  Trace  the  descent  of  James  I.  from  Henry  VII.,  and  of 
George  I.  from  James  I. 

Henrv  VII. 


Margaret 
m,  James  IV.  ot 
Scotland. 


Arthur 


L 


I 

Heniy  VUI. 


I 
Maiy 


V 


James 

Mary,  Queen  of  Scots 
m.  Lord  Damley. 

I 

James  I.,  of  England. 


James  I. 


Henry 


I 

Charles 


I 


Elizabeth 
Iff.  Frederick  Elector 
Palatine 

I 

Sophia 
m.  Elector  of  Hanover, 

I 
George  I.  of  England. 

15.  Name,  with  dates,  the  chief  events  of  the  latter  half  of  the 

eighteenth  century. 


1752.  Alteration  of  the  Calen- 
dar. 

1756.  Seven  Years'  War  com- 
menced. French  took 
Minorca. 

1757.  Pitt'sfirstministry.  Battle 
of  Plassey. 

1759.  Quebec  taken :  death  of 
Wolfe. 

1760.  Conquest  of  Canada. 
Death  of  George  II. 
Accession  of  George 
III. 

1763.  Grenville's        ministry. 

Prosecution  of  Wilkes. 
1765.  American  Stamp  Act. 
1 77 1.  Debates  of  the    House 

first  published. 

1775.  American  War,  Bunkers' 
HiU. 

1776.  American  declaration  of 
Independence. 

1777.  Battle  of  Brandywine. 

1778.  Surrender  of  Burgoyne 
at  Saratoga. 

(TV  be  caniifwed,) 


1779,  Siege  of  Gibraltar. 
1 78 1.  Surrender  of  Lord  Com- 

wallis  at  York  Town. 
1783.  Treaty  of  Versailles. 

1793.  War  with  French  Re- 
public. 

1794.  Lord  Howe  defeated 
French  fleet  oflF  Cape 
Ushaat. 

1795.  Capture  of  Ceylon  and 
Cape  Colony. 

1797*  Jcnds  and  Nelson  de- 
feated Spanish  fleet  off 
Cape  St.  Vincent. 

1797.  Dutch  fleet  defeated  by 
Duncan  off  Camper- 
down. 

1798.  Battle  of  the  Nile. 

1798.  Irish  RebcUiim.  Vinegar 
HUL 

1799.  Wellesley  at  Seringapt- 
tam. 

1801.  French  defeated  by 
Abercrombie  at  Alex- 
andria. 


Jan.,  1885.3 


THE  PRACTICAL  TEACHER. 


521 


Passing  farther  into  the  park,  we  come  to  a  wide,  open 
space,  nicely  rolled  and  mowed,  in  which  we  see  there  is 
something  very  important  going  on.  Getting  closer,  we 
find  that  it  is  a  cricket  match  between  the  Board  school 
and  Mr.  Henton's  school.  See  how  eager  the  onlookers 
are !  The  fact  is,  there  is  a  friendly,  but  keen,  rivsdry 
existing  between  the  two  schools,  and  this  matdi  has 
been  looked  forward  to  for  some  weeks  past  with  the 
most  intense  anxiety.  We  seem  to  remember  that  stal- 
wart man  who  is  standing  umpire  at  the  &i^her  wicket, 
and  at  once  recognise  our  old  friend,  Mr.  Stafford. 
Hanison,  who  is  going  to  college,  if  successful,  next 
Christmas,  is  umpire  at  this  end. 

Schoolboy  cricket  is  not  generally  interesting  to  those 
who  thoroughly  understand  the  game,  except  that  they 
are  glad  to  see  boys  engaged  in  such  manly,  healthy 
exercise.  As  is  evident  in  the  present  game,  it  is  one  of 
great  enjoyment  to  the  youngsters,  boUi  those  who  are 
playing  and  those  who  are  looking  on  from  all  parts  of 
the  field,  reclining  in  every  imaginable  attitude. 

The  Voluntary  boys  at  present  seem  to  be  having  the 
best  of  it,  for  they  are  hitting  the  bowling  all  over  the 
field.  At  last,  they  are  all  out  for  80 — a  very  decent 
score.  The  Board  boys— Mr.  Stafford's,  it  will  be  remem- 
bered— do  not  look  much  like  those  we  found  him  teach- 
ing when  we  first  became  acquainted  with  him.  They  do 
not  keep  us  long  waiting,  like  a  good  many  of  their  elders 
are  fond  of  doing,  between  the  innings,  but  send  out  their 
two  first  men  to  the  wickets. 

They  start  badly,  for  both  are  out  with,  the  score  at  2. 
Altogether  the  eleven  compile  52  runs  between  them. 
In  Mr.  Henton's  boys'  next  venture  they  only  put  together 
36  runs,  leaving  the  Board  boys  65  runs  to  get  to  win. 
They,  however,  failed  to  do  this,  the  last  wicket  falling  with 
the  score  at  51,  leaving  the  Voluntary  boys  wiimers  by 
13  runs. 

By  the  time  this  is  finished  four  o'clock  has  arrived, 
and  the  children  are  gathering  together  from  all  parts  of 
the  park,  which  has  been  very  kindly  thrown  open  to  both 
schools  by  the  owner,  the  Chairman  of  the  School  Board, 
a  gentleman  who  takes  the  greatest  interest  in  education, 
and  who  likes  to  see  children  enjoy  themselves. 

He  is  now  [conversing  with  Mr.  Henton  and  Miss 
Danford  ;  and  Mr.  Stafford,  released  from  his  important 
duties  in  the  cricket  field,  has  just  joined  the  group.  Mr. 
Hawthorne  is  a  gentleman  in  the  prime  of  life,  whose 
face  shows  the  kindliness  of  his  heart  He  is  one  of 
those  genial  men  who  can  talk  to  men  in  a  subordinate 
position  in  the  most  friendly  manner,  without  losing  any 
of  the  dignity  some  gentlemen  think  must  be  guarded  by 
an  abrupt,  haughty  demeanour. 

When  the  children  are  assembled,  tea  is  served  out  to 
them,  after  which  Mr.  Hawthorne  and  other  friends  of 
both  schools  offer  rewards  for  racing,  jumping,  etc.  These 
are  keenly  competed  for  by  boys  and  girls.  This  com- 
pletes the  day's  amusements. 

Chapter  VIII.— Further  Improvements. 

The  School  Board  in  this  little  town  are  at  all  events  to 
be  congratulated  on  the  health  of  the  children,  as  compart 
with  the  state  we  found  it  in  at  the  coomiencement  of  our 
story.  There  is  no  longer  that  listlessness  and  languor 
observable  in  the  playground ;  all  seem  to  enjoy  them- 
selves to  the  utmost.  But,  remembering  the  maxim  that 
"  cleanliness  is  next  to  godliness,"  they  have  done  every- 
thing in  their  power  to  encourage  bathing. 

A  part  of  the  river  has  been  fenced  off,  and  a  proper 
person  has  been  appointed  to  take  charge  of  the  place, 
and  to  teach  the  boys  that  most  necessary  accomplish- 
ment, swinmiing.  The  children  axe,  in  most  cases,  only 
too  willing  to  learn.  Of  course,  there  are  some  parents 
who  object  to  this,  as  is  always  the  case  witih  anything 
beneficiaL  They  do  not,  having  never  learnt  themselves, 
see  the  use  of  it,  or  else  they  are  siraid  of  their  pi«dous 
treasures  taking  cold. 

Besides  the  benefit  to  be  derived  from  the  practice  of 
swimming,  what  is  there  to  compare  with  ue  feelings 


of  a  man  who  has  been  able  to  save  a  fellow  creature  from 
drowning  ?  Then,as  to  the  benefit'derivedby  the  children — 
it  helps  to  keep  open  the  pores  of  the  skin,  thus  allowing 
the  function  of  perspiration  to  be  properly  carried  on.  A 
child  who  does  not,  by  washing,  remove  the  worn-out 
cells  of  the  sldn,  is  more  likely  to  fall  under  the  attack  of 
infectious  disease.  One  who  is  not  afraid  of  the  sudden 
plunge  on  a  summer  morning  into  the  cool  stream  is  less 
likdy  to  catdi  cold  or  fever  from  a  sudden  drenching  in  a 
storm,  or  an  immersion  from  the  capsizing  of  a  boat 

(71?  be  continued^ 


By  Henry  A.  Rbatchlous,  M.A.  (Lond.),  B.Sc.9 

Westminster  Training  CelUge* 

The  use  of  the  hygrometer  seems  to  be  included  in 
the  course  in  Natural  Philosophy.  There  is  always  a 
certain  amount  of  aqueous  vapour  present  in  the 
atmosphere.  We  can  determine  how  many  grams  of 
water  there  are  in  a  given  number  of  litres  of  air,  by 
drawing  the  moist  air  through  drying  tubes  by  means 
of  an  aspirator,  and  weighing  the  tubes  after.  The 
difference  of  weight  would  be  the  weight  of  water 
present ;  the  quantity  of  water  which  passes  through 
the  aspirator  measures  the  air  which  has  been  dried. 

But  it  is  not  so  much  the  absolute  quantity  of 
moisture  present,  as  the  ratio  of  this  to  the  quantity 
which  would  saturate  the  air  at  the  given  temperature, 
that  we  have  to  find.  This  ratio  is  called  the  hygro- 
metric  state  of  the  air.  To  determine  it,  we  have  to  use  a 
hygrometer,  and  consult  a  table  of  vapour  pressures.  We 
will  give  directions  how  to  make  a  Regnaulf  s  hygrometer, 
how  to  use  it,  and  then  how  to  find  the  hygrometric 
state  of  the  air.  Order  a  thin  boiling-tube  to  have  a 
copper  cap,  about  an  inch  long,  fitted  on  the  end  of  it 
and  silvered.  If  the  student  is  accustomed  to  silver- 
ing he  can  do  that  himself.  Now  fit  the  boiling-tube 
with  a  cork  with  three  holes.  Into  one  insert  a  thin 
thermometer;  into  the  two  others  pieces  of  glass 
tubing,  one  dipping  nearly  to  the  bottom,  the  other 
just  below  the  cork.  Connect  the  long  tube  with  an 
aspirator.  This  can  be  made  out  of  a  Winchester  or 
a  wash  bottle.  But  an  earthenware  jar,  in  the  shape 
of  a  filter,  does  much  better,  a  small  tap  being  inserted 
at  the  bottom.  Fix  the  hygrometer  in  a  clip-stand, 
pour  some  ether  into  the  tube,  and  fill  the  aspirator 
with  water.  Take  the  temperature  of  the  room;  say  it 
is  i5^C.  Now  turn  the  tap,  and  as  the  air  bubbles 
through  the  ether,  its  temperature  gradually  falls,  till  it 
reaches  a  point  at  which  the  air  immediately  sur- 
rounding it  .is  completely  saturated.  This  is  the  dew- 
point.  As  soon  as  the  silver  looks  dull,  the  tempera- 
ture is  taken.  It  is  well  to  take  it  again  as  soon  as  it 
appears  bright  again,  and  then  call  the  average  of 
these  the  dew-point 

Having  found  the  dew-point,  we  get  the  hygrometric 
state  thus: — ^Tum  to  a  table  of  vapour  pressures;  there 
is  one  at  the  end  of  Stewart's  '  Heat'  Look  at  the 
number  opposite  15^  C,  or  60^  F. — it  is  .5178. 

Suppose  the  dew-point  is  10^  C,  or  50  F.,  the 
number  opposite  this  is  .3607. 

And  the  hygrometric  state  is  the  ratio  3--?2  » '69. 

S178 
If  we  use  a  Daniell's  or  a  Dine's  hygrometer,  the 

method  is  the  same ;  first  find  the  dew-point,  and  then 

refer  to  the  vapour  pressures  corresponding  to   the 
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Actual  temperature  of  the  air  and  that  of  the  dew- 
point,  and  the  ratio  of  the  second  to  the  first  is  the 
hygrometric  state. 

Gases  and  liquids  are  both  fluids.  Gases  are  dis- 
tinguishable by  compressibility  and  by  their  tendency 
to  expand  indefinitely.  Boyle's  law  and  its  applica- 
tions should  be  studied.  If  K  be  the  volume,  and  P 
the  pressure,  of  a  given  mass  of  a  gas,  the  product 
VP  will  be  a  constant  quantity,  every  change  in  V 
involving  a  corresponding  change  in  P.  Instruments 
for  measuring  the  pressure  of  gases  or  vapours  are 
called  manometers.  A  U-tube,  with  a  little  mercury 
in  it,  illustrates  the  principle  of  one  of  them  ;  one  end 
of  it  can  be  attached-  to  the  gas  supply,  and  the  differ- 
ence of  level  observed.  Suppose  the  barometer  stands 
at  76  cm.  This  corresponds  to  1033  gms.  per  sq.  cm. ; 
a  diifference  of  2  cm.  would,  therefore,  imply  a  pres- 

sure  of — ^% — =  27  gms.  per  sq.  cm. 
76 

The  fact  that  air  has  weight  can  be  easily  demon- 
strated, even  with  an  ordinary  balance.  Expel  the  air 
from  a  flask  by  boiling  a  little  water  in  it ;  when  the 
steam  is  escaping  vigorously,  close  up  the  end.  Let 
it  cool,  and  then  counterpoise ;  now  allow  air  to  enter. 
The  increased  weight  of  the  fiasic  will  be  at  once 
apparent  If  there  is  an  air-pump  at  hand,  a  globe 
can  be  weighed  before  and  after  exhaustioa 

Much  simpler  methods  of  finding  the  weights  of  a 
litre  of  air  and  other  gases  than  have  hitherto  been 
thought  practicable  are  to  be  found  in  the  little  work 
by  Dr.  Ramsey,  called  '  Experimental  Proofs  of  Chemi- 
cal Theory.' 

What  is  called  the  Torricellian  experiment  should 
be  thoroughly  understood.  The  height  of  the  mer- 
curial column  indicates  the  pressure  of  the  atmosphere 
at  the  place  of  the  experiment  If  it  is  76  cm.,  the 
weight  on  a  sq.  oil  is  76  x  13*6  =  1033  gms.  This  is 
equivalent  to  1033x981  =  1,013,667  dynes  per  sq. 
cm.  Notice  that  the  atmospheric  pressure  in  the 
case  above,  1,013,667  dynes  per  sq.  cm.,  divided  by 
the  specific  gravity  of  mercury  and  the  force  of 
gravity  at  the  spot,  gives  us  the  height  of  the  mercurial 

column     ^^'3667     „  y5     ;yg  ^Q^ij  fi„^  ^^  height 

13-6  X  981      '  * 

of  a  column  of  any  other  liquid  by  substituting  its 
specific  gravity  for  13*6;  thus,  for  water  it  would  be 
76  X  13*6  =  1033*6  cm.  =  nearly  33  feet 

If  a  little  water  be  allowed  to  enter  the  tube  with 
the  mercury,  some  of  it  will  be  vapour  in  the  upper 
part  of  the  tube  and  depressed  column  of  mercury. 
The  exact  amount  of  the  vapour  pressure  will  depend 
upon  the  temperature,  and  can  be  found,  by  reference 
to  a  table,  in  grams  per  sq.  cm.  This  pressure  remains 
constant  so  long  as  the  temperature  does  not  alter, 
whether  the  tube  be  raised  or  lowered,  provided  there 
is  always  a  little  water  not  vaporised. 

If,  instead  of  a  small  quantity  of  a  liquid,  some  air 
or  any  other  gas  should  enter  the  tube,  there  will  be 
a  depression  of  the  mercury,  but  the  amount  of  depres- 
sion will  vary  with  the  space  occupied  by  the  gas. 
Boyle's  law  applies  to  gases,  but  not  to  saturated 
vapours. 

Archimedes'  principle  applies  to  gases  as  well  as 
liquids.  It  is  owing  to  this  that  balloons  rise.  They 
will  ascend  so  long  as  their  weight  is  less  than  that  of 
the  air  displaced  by  them.  The  syllabus  specially 
names  the  barometer,  syphon,  common  pump,  forcing- 


pump,  and  air-pump  j  these  are  all  fully  described  in 
the  manuals  in  common  use  The  main  thing  in 
regard  to  the  atmospheric  pressure  is  to  know  how  to 
esticlate  it  and  express  it.  The  old  way,  stating  it  in 
lbs.  on  the  in  sq.  inch,  should  be  discarded.  For 
scientific  if  not  for  general  purposes,  the  metric  system 
is  sure  to  be  ultimately  adopted,  perhaps  before  very 
long.  And  pressures  should  be  expressed  m  dynes  per 
sq.cm.,  in  preference  to  grams ;  because  graois,  like  lbs., 
do  not  bring  out  the  fact  that  it  is  gravity,  not  less 
than  the  matter  contained  in  a  body,  that  determines 
its  weight  The  pressure  of  a  lb.  on  the  sq.  inch  is 
not  the  same  on  the  top  of  a  mountain  as  it  is  at  the 
bottom  of  a  coal  mine,  whereas  its  apparent  equiva- 
lent—69,000  dynes  per  sq.  cm. — is  the  same  every- 
where. 

(To  hi  continued.) 
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A  Grammar  for  Beginners.    By  E.  Bartrop, 
Kensington  Table  Cards. 
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Shakespeare's  Plays  for  Schools.  Abridged  and 
Annotated.  By  Charlotte  M.  Yonge.  *King 
Richard  XL*  London:  National  Society's  De- 
pository. 

'  King  Richard  1 1.  Ms  one  of  Shakespeare's  plays  that 
for  young  readers  needs  least  abridgment,  and  is  one  of 
those  that  need  most  annotation.  The  abridgment  of 
Miss  Yonge  is,  therefore,  on  the  smallest  scale.  As  far 
as  we  can  see,  she  has  only  taken  out  the  following 
passages : — Five  lines  in  Richard's  long  speech  to  the 
rebellious  and  recalcitrant  Mowbray  and  Hereford,  after 
his  indecisive  action  in  preventing  their  necessary  combat ; 
eleven  lines  in  Act  II.  scene  2.,  just  before  the  entry  of 
York  ;  eight  or  nine  in  Act  V.  scene  3,  one  of  which  is  in 
the  middle  of  the  speech  of  the  Duchess  of  York 
beginning — 

« Why,  York,  what  wilt  thou  do? * 

and  the  rest  just  before  the  exit  of  her  husband ;  one 
more  is  cut  out  in  the  next  scene. 

As  to  these  omissions  they  axe  almost  all  necessary  for 
young  readers.  But  the  five  in  Richard's  long  speedi 
might  fairly,  both  to  Shakespeare  and  to  the  student,  be 
retained.  They  comprise  two  of  the  sweetest  lines  in  the 
play— 

'  To  wake  our  peace,  which  in  our  country  s  cradle 
Draws  the  sweet  infant  breath  of  gentle  sleep ' — 

lines  of  the  more  value  as  they  have  a  faint  ante- taste  of 
the  Macbeth  line — 

'  Whom  we  to  seek  our  peace  have  sent  to  peace ' — 

and  will  come  back  to  the  Shakespearean  when  the 
latter  stronger  line  is  read.  The  eleven  lines  in  II.  2, 
must  go  ;  and  so  must  the  lines  omitted  in  V.  2,  and  the 
line  in  V.  3.  But  we  are  not  sure  that  Miss  Yonge  would 
not  have  exercised  a  wiser  discretion  in  excising  yet 
more  at  large  the  Duchess  of  York  scene.  This  is  doubt- 
fully Shakespeare's,  and  is  neither  good  English  nor  good 
play-writing.  * 

The  annotation  is  done  well ;  the  introduction  is  ex- 
cellent ;  so  is  the  summary  of  the  play  ;  so  is  the  expan- 


sion of  the  list  dramatis  personarum ;  so  are  the  notes 
and  paraphrases — though  a  little  carelessness  in  the  matter 
of  composition  has  led  Miss  Yonge  to  say  that  which  we 
are  sure  she  had  not  intended  to  sav.  The  note  on 
'lewd'  has  the  rather  ambiguous  phrase — ''May''  or 
"  laity,"  in  distinction  to  the  clergy,  and,  as  these  were  un- 
learned, lewd  meant  first  ignorant,  then  wicked.'  Nor  is 
the  unintentional  slur  on  the  clergy  thus  cast,  in  default 
of  good  English,  atoned  by  a  reference  at  the  end  of  the 
note  to  Acts  xvii.  5.  The  notes  drop  off  fitfully  towards 
the  end  of  the  play,  but  they  are  good,  nevertheless. 

Practical   Help  for  Infants'  Teachers.     By 

James  E.  Singleton.    London :  Jarrold  and  Sons. 

This  is  the  work  of  a  practical  teacher,  who  is  now 
engaged  in  the  more  responsible,  and  not  less  arduous, 
duty  of  examination  and  inspeaion. 

The  'Methods  of  Instruction,'  in  Part  II.,  exhibit 
intimate  knowledge  of  the  Code  requirements  and  fertility 
of  resource  in  meeting  them.  Infant-teachers  are  anxious 
for  guidance  in  the  new  feitures  of  the  Mundella  Code, 
viz.,  the  choice  of  a  suitable  series  of  object  lessons,  and 
the  so-called  'varied  occupations.'  Mr.  Singleton  has 
already  issued  books  on  tuese  topics.  In  the  present 
volume  most  space  is  given  to  modes  of  teaching  the  '  three 
R's.'  The  meihod  suggested  for  instruction  in  the  early 
stages  of  reading  is  excellent ;  the  alphabet  is  made 
attractive  by  piocesses  of  comparison  and  contrast 
afforded  b>[  the  letter  forms  ;  experience  and  sound  reason 
have  combined  to  select  reading  and  transcription  for  the 
most  effective  modes  of  teaching  English  spelling; 
number  is  made  entirely  dependent  upon  an  abundance 
of  concrete  examples ;  the  selection  of  object  lessons 
affords  sufficient  variety  of  topics  to  awaken  the  interest, 
and  stimulate  the  observation,  of  young  children ;  at  the 
same  time  sufficient  connection  runs  though  the  subjects 
to  exercise  children  in  the  valuable  effort  of  grouping  the 
Imowledge  impatted. 

In  Part  I.  the  author  attempts  to  state  the  principles  of 
mental  science  upon  which  the  various  methods  employed 
rest  We  cannot  give  this  portion  of  the  book  unqualified 
approval 

In  the  historical  sketch  of  the  several  phases  of  a 
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•choolboy's  carter  the  incidents  have  been  skilfully 
arranged  and  graphically  stated.  The  paraphrases  of 
Lesson  III.  into  language  suitable  for  the  in&nt-school  are 
particularly  good.  Indeed,  the  entire  story^lwith  its  moral 
applications,  mieht  with  advantage  have  been  stated  in  the 
same  simple  and  forcible  language. 

Chemistry  Wall  Sheets;  Sheets  L  and  II. 
Edinburgh  and  London:  W.  and  A.  K« 
Johnston. 

The  above  two  large  wall  sheets  will,  if  we  mistake  not, 
prove  welcome  accessories  in  the  dass  rooms  of  teachers 
of  elementary  science. 

Sheet  I.  is  a  dearly-printed  and  well-arranged  tabu- 
lated statement  of  those  substances  which  are  at 
present  classed  as  dementary,  giving  thdr  symbols,  atomic 
weights,  and  quantivalence.  A  noticeable  feature,  whidi 
distmguishes  this  sheet  to  some  extent  from  other  lists 
which  have  come  under  our  notice,  lies  in  the  fact  that 
the  names  of  the  more  common  and  important  dements 
are  printed  on  a  pink  ground,  and  those  of  a  rarer  nature 
or  of  less  importance  on  a  bine. 

Sheet  11.  deals  with  those  features  of  natural  science  of 
which  a  due  appreciation  is  necessary  as  introductory  to 
the  study  of  chemistry.  Commencing  wiUi  diagrams 
illustrative  of  Cavendish's  escperiments  on  attraction, 
there  follow  equally  dear  explanatory  drawings  of  cohesion, 
capillarity,  specific  gravity,  osmose  and  diffusion  of 
limiids  and  gases,  etc. 

The  handbooks  supplied  with  the  sheets  are  lucidly 
written^  and  supply  abundant  information,  not  only  for 
intelligibly  understanding  the  various  plates,  but  also  for 
obtaining  a  wider  insight  into  the  subject-matter. 

Natural  History  Plates.  Edinburgh  and  London: 
W.  and  A.  K.  Johnston. 

Teachers  will  wdcome  these  remarkably  effective 
illustrations  of  animal  life.  Those  we  have  personally 
inspected  leave  little  to  be  desired  either  in  accuracv  of 
drawing  or  effectiveness  of  colouring.  They  are  of  foir 
size,  and  of  bold  design,  and  are  thus  well  adapted  for  use 
with  large  classes. 

Types  of  Nations.  A  Series  of  Wall  Sheets. 
Edinburgh  and  London:  W.  and  A.  K. 
Johnston. 

It  would  be  hardly  possible  for  young  people  to  acquire 
a  clear  idea  of  the  personal  appearance  and  dress  of  the 
inhabitants  of  fordgn  lands  were  not  some  assistance  of 
a  pictorial  nature  afforded  them.  Judging  from  the  two 
or  three  specimens  we  have  seen  of  the  above  series,  the 
illustrations  therein  given  to  supply  this  want  seem 
exactly  to  nieet  the  requirements  of  the  case.  As  a  rule 
the  accessories  in  the  pictures  are  made  to  convey  as 
extended  an  idea  as  possible  not  onlv  of  the  appearance 
and  dress  of  the  people  representeo,  but  also  of  thdr 
customs,  and  the  natural  productions  of  the  country  Uiey 
inhabit  An  exception,  however,  is  to  some  extent  made 
in  the  case  of  the  Chinese ;  for,  oddly  enough,  the  draw- 
ing illustrative  of  that  peculiar  race  contains  no  allusion 
to  two  facts  peculiarly  typical  of  Uiem— the  use  of  their 
natural  beverage — tea,  and  the  aistom  prevalent  amongst 
ladies  of  the  higher  classes  of  cramping  thdr  feet  into 
tiny  triangular  shoe-lets. 

Object-Lesson  Pictures  for  Schools:  Fruit 
Trees.    London:    A.  Johnston. 

This  series  of  coloured  illustrations  is  uniform  with  the 
Useful  Plant  series  emanating  from  the  same  publisher, 
and  is  equally  deserving  of  praise;  The  size  is  a  service- 
able one— 25  inches  by  20,  bdng  neither  too  large  for 
portabilitv,  nor  too  small  for  general  class  use.  The  draw- 
ings are  dear  and  effective  in  colouring  and  design,  and  they 
wiU  undoubtedly  prove  useful  and  instructive  adjuncts  in 
connecdon  with  tne  giving  of  object  lessons. 


First  Natural  History  Reader.  For  Standard  IL 
According  to  the  requirements  of  the  Revised 
Code.    Quadrupeds  and  Birds.     London :  Mar- 
shall, Japp  and  Co. 
To  paraphrase  Portia's  line — ^  The  code  requires  it,  and 
the  publisners  give  it'     This  is  the  eimression  of  the 
raison  d'etre  of  legions  of  books  that  would  not  otherwise 
have  seen  the  light  of  children's  eyes  beating  upon  them. 
The '  requirements  of  the  revised  code '  also  lead  to  the 
use  of  the  name  'natural  history,'  not  in  its  original  sense 
of  an  account  of  natural  phenomena  generally,  but  in  its 
limited  sense  as  an  account  of  zoological  phenomena 
particularly. 

The  same  ^requirements'  are,  doubtless,  responsible 
for  the  bad  order  in  which  the  various  animals  are  dis- 
cussed in  this  volume.  Not  onlv  are  the  quadrupeds 
studied  before  the  birds,  that  is  the  higher  class  before 
the  lower,  but  a  like  misplacement  is  observable  m  deal- 
ing with  the  Primates.  The  order  is,  to  use  a  common- 
place phrase, 'neither  one  thing  nor  the  other.'  Thus 
the  monkeys  are  taken  first,  then  the  apes,  which  are 
higher  than  the  monkeys,  then  the  long-tailed  monkeys, 
lower  than  the  monkeys. 

Of  general  criticism,  only  one  or  two  points  present  them- 
selves. Is  it  quite  wise  to  refer  to  '  hundredireights'  in  a 
book  for  Standard  IL,  or  to  speak  of  '  camel's-bair  pen- 
cils'  without  explaining  that  a  'pencil'  is  a  brush  ?  We 
could  wish  also  that  a  question  that,  in  our  youth,  vexed 
us  sorely  had  been  solved  for  the  present  generation  that 
rises.  This  is  the  question  of  the  difference  between  the 
crow  and  the  rook,  a  difference  easily  pointed  out  to 
young  students- 
Turning  to  special  criticism,  there  are  scarcely  any 
actual  blunders  in  the  book.  Seeing  that  the  order 
Bimana  is  now  an  exploded  one,  and  that  the  name 
Primates  is  used  preferaUy  to  that  of  Quadrumana  for 
the  highest  order  of  the  class  Mammalia,  the  order  in- 
cluding man,  apes,  and  monkeys,  we  think  it  is  unadvis- 
able  to  speaJc  of  the  last-named  as  'four-handed 
animals'  (p.  2},  in  contra- distinction  to  man  as  a  two- 
handed  Pnmate.  The  dentine  of  the  teeth  (p.  37)  is  not 
soft  bone.  As  these  are  the  only  scientific  points  that 
we  can  subject  to  adverse  criticism,  it  will  be  gathered 
that  the  science  part  of  the  work  is  weU  done. 

We  wish  we  could  say  the  same  for  the  hterary  side  of 
the  book.  The  English  is  not  all  that  is  desirable 
Change  of  tense,  as  on  page  4, '  will '  for  'shall'  (p.  9}, 
inelegancies  like  'on  next  page'  (p.  17),  tusks  'as  large 
as  fourteen  feet  lon^ '  (p.  28}, '  only  the  front  of  these  four 
teeth  are  coated '  (p.  yj)^  are  instances.  The  b^U-noiroi 
the  average  writer,  '  which,'  haunts  the  author  of  the 
Natural  History  Reader.  Pages  1 3  and  69  are  in  evidence. 
'  They  have  toes  of  a  peculiar  form  which  enables  them 
to  do  this.'  And  that  vap^eness  in  the  use  of  pronouns 
that  seems  to  be  a  fatality  with  writers  on  elementary 
science  is  also  to  the  fore.  Pages  6,  lo,  20,  may  be 
mentioned,  and  on  page  48  we  have  three  sentences 
running  thus  :  '  The  strong  claws  aid  it  to  dig  ...  in 
search  of  ants  and  other  insects  on  which  they  feed. 
They  are  very  swift.  .  .  The  Americanlndians  esteem  1/.' 
Occasionally  a  little  ambiguity  is  noticeable.    It  is  not 

Suite  clear,  e,g,y  how  the  camel's  hump  serves  as  food  to 
le  camel  (p.  30).  An  imaginative  cmld  might  think  that 
the  camel  actually  turned  its  head  round  and  browsed,  so 
to  speak,  upon  its  own  back.  Nor  are  the  alveolar 
cavities  in  the  camel's  stomach  described  very  deariy. 
And  the  following  expressions  are  somewhat  open  to 
misconstruction :  '  The  kingfisher  has  a  beak  like  the 
bee-eater,  but  it  is  quite  straight  and  four-sided.  Its  1^ 
are  short.'  '  People  keep  fowls  because  they  lay  plenty  of 
eggs.* 

The  writer  might,  without  making  his  work  over-dim- 
cult,  have  touchM  lightly  on  homologies.  That  a  bird's 
wing  is  a  modified  arm,  that  in  the  short  neck  of  the 
elephant  or  of  the  whale  there  are  as  many  bones  as  is 
the  long  one  of  the  giraffe,  .that  feathers  and  hairs  are  of 
kindred  nature  are  truths  not  too  deep  for  childrea  v^ 
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are  ideas  that  would  lead  them  early,  as  they  should  be 
led,  to  the  observation  of  unity  of  structure.  The  omis- 
sion is  the  more  noticeable  as  on  pages  18,  22,  the  writer 
has  taught  without  any  tmdue  torcing  the  doctrine  of 
colour-mimicry  in  animals. 

The  moral  teaching  is  introduced  unobtrusively  and 
even  delicately  (see  p.  21),  though  we  regret  that  the 
accounts  of  man's  cruelty  to  the  lower  animals  are  given 
without  a  word  of  pity.  The  cruelty  may  be  '  necessary ' 
(in  the  opinion  of  man).  Nevertheless  the  account  of  whale- 
hunting  (p.  23),  and  of  deer-stalking  (p.  37),  would  bear  as 
supplement  some  passing  expression  of  regret  at  least. 

Wall  Map  of  Palestine.    London  and  Edinburgh : 
W.  and  A.  K.  Johnston. 

This  wall  map  is  well  designed  to  suit  the  uses  for 
which  it  is  intended.  The  positions  of  the  various  places 
are  marked  clearly  and  judiciously,  so  that,  while  the  map 
contains  all  the  places  necessary  for  even  the  advanced 
Bible  student,  there  is  no  appearance  of  crowding,  and 
the  legibility  is  in  no  way  interfered  with.  The  map  is 
divid^  longitudinally  into  two  portions,  that  on  the  left 
representing  Palestine  in  Old  Testament  days,  that  on 
the  right  in  the  time  of  the  New.  There  are  also  two 
subsidiary  maps  illustrating  the  city  of  Jerusalem  and  the 
district  in  its  unmediate  vicinity. 

Without  in  any  way  reflecting  on  native  talent  in  the 
matter  of  map-producing,  we  would  venture  however  to 
express  a  hope  that  the  lessons  conveyed  by  the  displav 
of  Continental  school  maps  at  the  recently  closed  Health 
Exhibition  may  not  be  without  their  effect,  and  that  some 
of  the  really  excellent  productions  there  shown  may  fur- 
nish British  map-makers  with  a  hint  or  two  of  which 
they  will  not  be  slow  to  avail  themselves.  One  physical 
map  of  Europe — ^in  the  French  exhibit,  if  we  remember 
aright — seemed  to  us  panicularly  happy  and  effective  for 
school  use.  The  sea,  lakes,  and  rivers  were  of  a  bright 
^irquoise  blue ;  the  land  of  a  warm  brown,  graduating  into 
lighter  shades  and  into  pure  white  as  higher  levels 
were  reached.  The  configuration  of  the  mountain  chains 
was  plainly  marked  by  appropriate  light  and  shade,  and 
an  effect  was  obtained  very  similar  to  a  raised  map  with 
a  strong  light  thrown  diagonally  across  it  The  rugged 
ranges  of  Central  Europe,  and  the  wide  plains  of  Russia 
and  North  Germany  were  equally  well  exhibited  by  this 
plan  of  colouring,  and  the  effect  of  the  map  altogether 
was  such  as  to  emphasize  and  bring  into  remarkably  dear 
contra-distinction  the  divisions  of  land  and  water,  and  the 
varying  levels  of  the  land-surface. 

John  Wiclifie,  the  Morniog  Star  of  the 
Reformation.  By  David  J.  Deane.  London : 
S.  W.  Partridge  and  Co. 

The  quincentenary  of  this  Reformer  and  patriot  occur- 
ring this  year  has  brought  his  name  prominently  before 
the  public.  Mr.  Deane  tells  the  story  of  WicUffe's  life  in 
a  pleasant,  unbiassed  fashion.  We  are  inclined  to  think 
that  sufficient  credit  has  hardly  been  given  to  the 
Reformer  for  his  exertions  in  the  cause  of  freedom,  and  we 
are  glad  to  notice  the  prominence  which  is  given  to  that 
part  of  Wicliffe's  work  by  the  author.  To  those  who 
have  not  leisure  to  examine  larger  works  this  '  Life '  can  be 
heartily  recommended. 

Chambers's  Graduated  Readers.  Book  V. 
London  and  Edinburgh:  W.  and  R.  Chambers. 

This  book  maintains  the  character  of  the  series  of 
which  it  forms  a  part.  It  consists  entirely  of  extracts 
from  standard  authors,  and  the  selection  is  one  which 
meets  with  our  entire  approval.  There  is  not  an 
unsuitable  piece  in  the  whole  book,  nor  one  which  is 
beyond  the  capacity  of  the  children  for  whom  the  book  is 
intended.  A  short  introduction  is  given  to  each  selection, 
and  the  addition  of  a  list  of  words  and  word-building 
exercises  adds  greatly  to  the  educational  value  of  the  book. 


Readings  from  Sir  Walter  Scott.  London: 
Blackie  and  Son,  49  and  50,  Old  Bailey. 

If  the  schoolboy  of  the  present  day  does  not  acquire  a 
taste  for  the  best  literature  in  the  English  language,  it 
will  not  be  for  want  of  opportunities  of  becoming 
acquainted  with  it.  Messrs.  Blackie  and  Son  here  present 
us  with  a  selection  of  coimected  stories  from  the '  Wizard 
of  the  North.'  The  book  is  thoroughly  well-suited  for  a 
reading-book.  Besides  extracts  from  The  Talisman^ 
Ivanhoe^  Atwe  of  GeUrstein^  and  Marmion^  it  has  a 
biographical  sketch  of  the  author,  explanations  of  words 
and  allusions  in  the  text,  a  list  of  words  derived  from 
Latin,  with  their  roots,  and  the  Latin  i>refixes.  It  is 
strongly  bound  and  well  printed,  and  is  issued  at  a 
reasonable  price. 

Geographical  Reading-Book& — The  British 
Islands.  By  Thomas  Parry,  F.R.G.S.  Lon- 
don :  Longmans,  Green  and  Co. 

The  respected  author  of  this  reading-book  passed 
away  before  it  issued  from  the  press.  He  was  a  practical 
teacher,  of  proved  ability,  and  the  pages  show  the  skill 
which  he  could  display  in  arranging  and  presenting  use- 
ful information.  The  book,  however,  while  suitable  as  a 
reading-book,  does  not  cover  the  ground  required  by 
the  Code.  It  contains  more  than  is  required  for  Standard 
III.,  and  less  than  is  expected  from  Standard  IV. 
Where  a  teacher  chooses  his  own  course  of  lessons,  and 
adopts  a  method  of  division  different  from  that  com- 
monly selected,  the  book  can  be  used  with  profit ;  but  as 
geography  is  supposed  to  be  taught  now  from  reading- 
books,  a  teacher  who  selects  this  book  for  either  of  the 
standards  named,  expecting  to  find  its  contents  suitable 
for  the  Code,  will  be  disappointed. 

The  Queen  and  Her  Relations.  London: 
Henry  G.  Davies,  73,  Ludgate  Hill. 

A  sheet  containing  a  table  of  the  descendants  of 
George  III.,  another  of  the  Danish  Royal  Familv,  and  a 
third  of  the  descent  of  Her  Majesty  from  Alfred  the 
Great,  is  thus  named.  It  is  more  complete  than  the 
tables  usually  found  in  histories,  and,  to  any  one  wishing 
to  know  the  number  and  the  connections  of  the  present 
Royal  Family,  will  be  very  handy. 

The  Young  England  School  Series. — Geo- 
graphies. Standards  I.  to  VII.  By  S.  B.  Tait. 
London  :  Jarrold  and  Sons,  3,  Paternoster  Build- 
ings. 

Teachers  who  use  the  Empire  Series  of  Home  Lesson 
Books  will  at  once  recognise  these  six  little  books  as  re- 
prints of  the  geography  lessons  in  that  series.  They  are 
well  printed,  though  the  type  is  somewhat  small ;  and  can 
be  used  as  memory-books  with  any  set  of  geographical 
readers.  The  information  is  correct,  concise,  and  iiiU. 
From  twenty  to  fifty  Inspectors'  Questions  are  given  with 
each  book. 

Arithmetic.  Standards  I.  to  VII.  London: 
Jarrold  and  Sons,  3,  Paternoster  Buildings. 

Like  the  preceding  books,  these  are  also  reprints,  with 
additions,  from  the  Home  Lesson  Books  named.  The 
examples  are  well  graduated,  and  contain  many  specimens 
of  Inspectors'  Sums.  The  type,  however,  is  much  too 
smaU,  although  the  printing  is  good. 

Daisy  Snowfiake's  Secret.  By  Mrs.  G.  S.  Reaney. 
London  :  Hodder  and  Stoughton. 

Mrs.  Reaney  in  this  volume  traces  the  history  of  an 
orphan  placed  among  rdatives  in  a  well-to-do  family, 
whose  life  was  overshadowed  by  the  necessity  for  keeping 
secret  the  habit  of  intemperance  into  which  her  amit  nad 
fkllen.  The  story  is  simply  and  naturally  told,  and  deals 
with  a  phase  of  home  life  which  we  are  sorry  to  believe 
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18  much  more  common  than  formerly.  We  heartily  wish 
for  the  book  a  wide  circulation,  assiured  that  its  influence 
will  be  for  good,  although  we  find  it  diiHcult  to  bring 
ourselves  to  believe  that  there  are  many  medical  men 
who  have  deliberately  come  to  the  conclusion  that  they 
must  refuse  to  give  up  sanctioning  the  use  of  intoxicants 
simply  because  it '  would  not  pay/ 

The  Eclipse  Arithmetical  Test  Cards. 
Standards  11.  to  VII.  London:  The  Edu- 
cational Supply  Association  (Limited),  Holbom 
Viaduct 

These  cards  have  the  manifest  advantages  of  good 
printing,  stout  cards,  and  strong  cases.  There  are  twenty- 
eight  test  cards,  and  a  card  of  answers  in  each  packet. 
Each  card  has  eight  sums,  divided  into  two  sets  of  four 
each,  thus  serving  as  a  double  test  for  two  different 
periods  of  the  year.  The  problems  are  verv  good,  but 
are  somewhat  difHcult  in  the  Fourth  Standard.  The 
set  supplied  to  us  contains  four  imperfectly  cut  cards  in 
the  Fifth  Standard,  and  two  sets  of  Standard  VII  cards 
have  been  sent  instead  of  one  each  of  Standards  VI.  and 
VIL 

Akriirs  Arithmetical  and  Spelling  Cards. 
Standards  I.  to  VII.  Lincoln  :  Charles  Akrill, 
253,  High  Street. 

This  set  comprises  seven  packets  of  extra- stout  well- 
printed  cards,  compiled  to  answer  the  purpose  of  test  cards 
m  arithmetic,  and  of  supplying  spelling  exercises  as  welL 
The  sums  have  been  well  constructed,  and  a  novel  feature 
of  the  cards  is  that  of  printing  the  word  denoting  the 
reouirement  of  the  sum  in  bolder  type. 

The  speUings  have  been  so  arranged  as  to  give  words 
of  one  syllable  to  the  First  Standard,  two  to  £e  Second, 
and  so  on,  apparently  without  any  regard  to  the  suita- 
bility of  the  words  otherwise.  This  leads  to  some  strange 
requirements  from  young  children,  such  as  rheum^  pshaw ^ 
newt^  lymphs  and  quartz  for  Standard  I. ;  catarrh^  epere^ne, 
fafodej  phihiiis^  9nd  poignant  for  Standard  II. ;  asthetic^ 
coalescif  rendezvous^  surveillance^  for  Standard  III. ;  and 
other  equaUv  unsuitable  words  for  Standards  IV.  and  V. 
Standards  VI.  and  VII.  have  Latin  prefixes  and  roots 
respectively,  with  examples  and  meanings. 

The  Practical  Register  of  Attendance  and 
Fees.  By  W.  J.  Binns  and  D.  Hickmans. 
London  :  John  Marshall  and  Co.,  42,  Paternoster 
Row. 

The  Practical  Register  is  very  well  printed,  on  good 
paper,  and  in  a  stout  cover,  strengthened  by  a  band  of  cloth 
up  the  back.  The  four  principal  openings  each  contain 
spaces  for  fifty-five  names,  with  the  various  particulars 
necessary  for  fees  and  attendances  only.  There  is  no 
fly-leafl  The  compilers  state  that  their  chief  aim  has 
been  to  save  the  time  of  teachers,  and  to  avoid  all  un- 
necessary labour.  To  this  end  they  devote  the  first  two 
pages  to  what  they  call  the  '  essential  requirements  of  a 
Register.'  By  the  use  of  these  pages  such  entries  as 
'  Admission  No.,  Date  of  Admission,  Date  of  Birth,  and 
Last  Standard,'  are  reouired  to  be  written  once  only. 

In  these  particulars  tne  Register  fulfils  the  aims  of  the 
compilers. 

A  direction  at  the  head  of  these  pages  says  that 
names  should  be  arranged  alphabetio^y.  It  woidd  have 
been  well  if  a  direction  had  also  been  given  Jufw  to  do 
this  after  the  conunencement  of  the  school  year,  especially 
in  schools  where  the  number  admitted  is  often  equal  to 
the  number  on  the  register.  A  supplement  to  the 
Admission  Register  in  the  shape  of  columns  for '  Parents' 
Name,'  and '  Last  School,'  to  be  used  for  admissions  during 
the  year,  is  a  doubtful  way  of  saving  teachers'  time,  {n 
districts,  too,  where  children  are  migratory,  a  column  for 
residence  is  necessary  at  each  opening  of  the  register; 
changes  of  residence  being  so  frequent,  that  a  space  for  a 
new  address  is  absolutely  needed.    In  country  districts 


and  small  towns,  this,  of  course,  does  not  apply,  and  even 
in  towns,  the  columns  '  Parents'  Name '  and  <  Last  School ' 
could  be  utilised  for  changes.  We  have  not  yet  seen  a 
perfect  register,  but  the  Practical  Register comt^  as  near 
perfection  as  any  hitherto  published,  and  teachers  anxioui 
to  get  one  well-suited  to  different  classes  of  schools  might 
'  go  further  and  fa^e  worse.' 

Higher  Education  in  Germany  and  Eng- 
land. By  Charles  Bird.  London :  Kegan  Paul 
and  Co. 

An  admirable  little  book,  whose  issue  just  now  shows 
the  astuteness  of  tbe  eminent  publishing  firm  under  whose 
auspices  it  sees  the  light.  The  compiler — Mr.  Bird  would 
be  the  first  to  claim  this  more  modest  title  in  preference 
to  that  of  author — has  done  good  work  welL  Almost 
nothing  occurs  in  this  volume  to  which  even  that  hyper- 
critic,  the  reviewer  of  books  on  education,  can  take  ex- 
ception. There  may  be  a  hint  that  Mr.  Bird  is  not 
without  an  e>e  to  future  inspection  of  his  own  school,  or 
possibly  even  to  future  inspectorships,  and  there  certainly 
are  one  or  two  examples  of  English  that  Mr.  Bird  would 
not  commend  in  others,  and  that  we  cannot  in  him.  It 
may  be  urged  that  his  German  studies  have,  in  some 
measure,  impaired  his  English,  or  that  the  head-master 
of  a  mathematical,  need  not  be  so  particular  as  the  prin- 
cipal of  a  grammar,  school.  Nevertheless,  '  Most  people 
have  a  vague  idea  that  they  are  somewhat  ahead  of  us 
abroad  in  uieir  educational  arrangements '  (page  s)i  ^^^ 
*  Geometry,  and  parallel  with  it  geometrical  drawing  .  . . 
begins,'  are  not,  as  sentences,  all  that  they  might  be. 

>^other  grumble  may  be  not  unfairly  directed  against 
Mr.  Bird's  want  of  system  in  the  treatment  of  one  part 
of  his  subject  This  want  is  the  more  noticeable  as  it  is 
itself,  for  the  most  part,  wanting.  For  example,  all  the 
account  of  the  time  devoted  to  partictilar  subjects  in  the 
various  grades  of  German  schools  and  of  the  topics  and 
books  considered  under  each  subject  is  thoroughly  sys- 
tematic. The  one  part  of  the  account  of  the  educadoDal 
arrangements  in  Germany  that  is  not  quite  clearly  marked 
out  is  the  classification  of  the  different  kinds  of  schools. 

The  hst  of  schools  now  to  be  given  has  to  be  com- 
piled from  pages  9,  31,  81,  88,  91.  At  the  very  outset,  as 
we  diink,  for  die  English  reader  a  list  of  the  establish- 
ments to  be  found  in  such  a  town  as  Stuttgart  ought  to 
have  been  given.  These  are  from  below  upwards  (i) 
The  Volkschule  (people's  school) — our  public  elementary 
school  ;  (2)  The  Burgerschule  (citizen  school)  —  our 
middle-class  school;  (3)  The  Realschule,  or  scientific 
school ;  (4)  The  Realgynmasium,  half  scientific,  half 
classicsd  school;  (5)  The  Gymnasium,  or  classicai  school 
All  the  three  last  have  no  exact  parallel  in  England,  but 
they  are  all  higher  grade  schools.  (6)  The  Polytechnic, 
a  university  for  the  Realschule  pupils,  as  (7)  The  univer* 
sides  are  for  those  of  the  Gymnasium ;  (8)  The  Fort- 
UldungschiUe — our  mechanics'  institute ;  (9)  The  Bauge- 
werkeschule,  or  technical  school ;  (10)  The  Kunstge* 
werkeschule,  or  art  school.  It  should  be  noted  here  that 
the  system  of  schools  is  not  as  uniform  throtighout  Ger> 
many  as  Mr.  Bird  would  have  us  believe. 

What  a  contrast  with  this  beautiful  series  of  State 
schools  is  our  higgledy-piggledy  educational  chaos  !  Tbe 
English  'system'  is,  as  Mr.  Bird  says,  'of  the  most 
fragmentary  and  casual  description,  and  the  disgracefully 
low  condition  of  education  in  this  country  will  be  gathered 
in  part  from  the  following  painfully  significant  figures.  In 
1 868  the  number  of  students  available  for  higher  education 
was  in  England  about  1*6  per  cent  In  Stuttgart  the 
number  is  5*2  per  cent' 

In  almost  every  point  the  German  method  of  tuition  is 
better  than  ours—as  much  better  as  their  plan  of  master- 
training.  Repetition  is  much  in  vogue.  Not  of  a  lesson, 
of  course.  That  torture  of  the  student  and  ignominy  of 
the  teacher  is  passing'  rapidly  away  wherever  teaching  is 
at  its  best.  Repetition  of  the  work  already  done  is 
utilized  at  all  stages  of  the  work.  Note  also  the  excd- 
lence  of  the  plan  for  teaching  Geography.     Instead  of 
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beginning  with  the  World,  of  which  a  child  has  rather 
less  knowledge  and  certainly  a  less  definite  conception 
than  he  has  of  the  sun  or  the  moon,  the  Germans  com- 
mence with  the  geography  of  the  town  in  which  the 
school  is,  and  so  work  outwards  to  province,  country, 
continent  Professor  Huxley  began  his  Physiography  on 
a  kinchred  plan,  but  appears  to  have  grown  weary  by 
reason  of  the  way  as  the  book  went  on. 

One  comment  on  the  part  of  Mr.  Bird  would  be 
amusiog  were  it  not  somewhat  surprising  as  coming  from 
the  heul-master  of  a  mathematical  school.  He  tells  us 
that  'the  Germans  have  got  over  their  veneration  for 
antiquity  so  far  as  to  discard  Euclid  as  a  geometrical 
tezt-booK.'  Surely,  Mr.  Bird  knows  that  in  all  our  best 
schools  Euclid  is  no  longer  used,  and  that  the  modern 
geometries,  such  as  that  of  Hamblin  Smiih^  have  this 
long  while  taken  its  place. 

The  German  lesson-books  give  the  compiler  an  oppor* 
tunity  (he  avails  himself  of  it)  to  protest  in  passing 
against  that  school  of  reviewers  who,  ignorant  of  teach- 
ing, sneer  at  certain  books  as  cram  books.  To  the  critic 
who,  in  his  ignorance,  does  not  know  that  the  books  of 
students  are  not  to  be  committed  to  memory,  but  are, 
under  the  guidance  of  a  skilled  instructor,  to  serve  as 
books  of  suggestion  and  of  reference,  these  books  are  an 
enigma.  Umortunatdy  for  our  non-educational  critic,  all 
the  German  school-books  are  of  the  type  he  condemns, 
and  it  would  astonish  him  were  he  to  see  the  use  to  which 
they  are  put  by  a  eood  teacher  in  drawing  out,  literally 
educating,  the  mind  of  an  apt  pupiL 

Space  fails,  or  we  should  like  to  tell  the  reader  of  the 
absence  of  the  chronic  attack  of  external  examinations, 
of  the  hours,  of  the  punishments  (there  is  little  corporal), 
of  the  certificates  (not  prizes),  of  the  low  fees,  of  the 
State  regulation  of  studies  in  all  German  schools.  For 
these  and  many  another  interesting  point  he  must  turn, 
and  he  will  turn  if  our  advice  is  followed,  to  Mr.  Bird's 
excellent  little  work.  There  he  will  learn  that  in  educa- 
tional matters  *  they  manage  these  things  better  in '  Ger- 
many. 

The  Oxford  and  Cambridge  French  Reader. 
By  Fr^d^ric  Hunt.  London  :  Hachette  et  Cie., 
18,  King  William  Street,  Charing  Cross. 

Here  is  a  book  that  is  certainly  good  to  the  eye.  None 
of  the  beginners  for  whom  the  volume  is  intended  will  be 
frightened  or  even  wearied  by  bad  paper,  coarse  printing, 
or  that  worst  form  of  book-ugliness,  overcrowded  pages. 
Nor  does  this  Reader  merely 

*  Keep  the  word  of  promise  to  our  eye 
And  break  it  to  our  hope.* 

The  book  is  well  done ;  so  well,  that  it  is  worth  while 
pointing  out  one  or  two  Mnfs  that  seem  to  us  blunders, 
and  that  are  certainly  remediable.  The  Preface,  brief  as 
it  is,  wants  re-writmg.  The  aueer  mixture  of  French 
and  English  in  the  name  of  tne  compiler  of  the  book 
finds  its  reflex  in  the  first  line  of  the  Preface.  *A  precious 
time  is  often  wasted.'  And  the  phrase,  'it  stands  to 
reason,'  a  few  lines  lower  down,  is  too  colloquial  for  the 
dignity  of  a  Preface. 

More  serious  is  the  criticism  on  the  method  adopted 
in  some  parts  of  the  book.  A  division  is  made  into 
parts  corresponding  with  two  years  of  instruction^  and 
three  terms  for  each  year.  A  chapter  on  Pronunaation 
opens  the  work  of  each  year.  We  have  always  held 
that  the  attempt  to  teach  pronunciation  by  any  method 
other  than  the  living  voice  must  fail  Our  contention  is 
not  modified  by  Mr.,'or  is  it  M.  (?),  Hunt's  book,  though  by 
use  of  colunms,  brackets,  and  other  devices  the  author 
tries  to  ^  temp^  the  wind  to  the  shorn  lambs '  of  learners. 
But  our  adverse  criticism  is  something  more  than  general 
The  first  two  lines  of  the  actual  book  nm  thus :  '  The 
tonic  accent  is  placed  on  the  last  syllable :  on  the  last  but 
(me  when  the  word  ends  in  e  mute,  Ex.  Constitution^ 
magni/ifue.*  Placing  on  one  side  the  fact  that  the  first 
phrase  is  enough  to  make  any  wdl*r^;ulated  child  want 
to  run  out  and  play  at  onc^  we  have  m  the  word  consti^ 


tution  an  example  not  well  chosen.  To  frighten  a  child 
on  the  very  threshold  of  learning  a  language  with  '  tonic 
accents'  is  unwise.  And  the  word  constitution^  as  an 
iUustration  of  an  accent  on  the  last  syllable,  presents  this 
difficultv.  'Tion'  in  French,  as  in  EngUsh,  is  very 
doubtfully  monosyllabic.  Some  such  unmistakable  word 
as  beauti  should  have  been  chosen.  Again,  it  is  open 
to  question  if  a  child,  even  at  the  end  of  a  year's  study, 
ought  to  be  threatened  with  *  penultimate '  (p.  81). 

Want  of  judgment  is,  as  we  think,  shown  in  making 
all  the  twelve  lessons  of  the  first  term  of  the  first  year 
consecutive  portions  of  one  and  the  same  story.  On  the 
other  hand,  the  lessons  of  the  later  terms  are,  with  two 
slight  exceptions  (5th  and  6th,  and  nth  and  12th  of 
term  2),  each  complete  in  themselves.  It  is  surely  the 
younger  rather  than  the  more  advanced  who  ought  to 
have  their  exercises  and  tales  each  complete  in  itself,  as 
children  are  fed  with  spoon-meat  And  this  Icng  fairy 
story  in  twelve  numbers  is  a  little  unfortunate  in  bringing 
in  at  the  close  of  its  very  first  part  the  idea  of  a  mother 
who  tells  lies  about  her  own  age  and  that  of  her  child  in 
order  that  she  herself  may  appear  younger  than  she  is. 
The  idea  is  an  over-true  one.  But  it  is  over-early  to  in- 
troduce beginners  in  French  to  our  society  manners,  and 
to  teach  the  hollowness  of  these  with  a  mother  for  illus- 
tration. 

In  the  extracts  given  for  reading  during  the  second 
year  Mr.  Hunt  has  shown  excellent  judgment  and  catho- 
lic taste.  The  names  of  Diderot,  La  Fontaine,  Rousseau, 
De  StaeL  Voltaire,  Buffon,  Fdndlon,  Dumas,  Chateau- 
briand, Hugo,  Michelet,  Moli&re,  De  Musset,  speak  for 
themselves,  and  also  for  the  compiler's  width  of  reading 
and  cultured  taste.  Poetry  is,  as  more  than  one  name 
in  the  above  list  tells  us,  introduced,  and  introduced  with 
careful  graduation  of  its  intrinsic  difficulty.  Seeing  that 
pronunciation  is  treated  in  the  book,  the  omission  of  the 
rules  for  reading  French  poetry  seems  a  grave  one. 

Essay  Cards.    By  £.  Noble.    Manchester :  J.  R. 
Ledsham,  Corporation  Street. 

No  subject  of  examination  in  an  elementary  school 
tests  better  the  intelligence  of  the  teaching  than  does  the 
effort  at  composition  which  is  required  from  Standards 
VI.  and  VII.  Unless  ability  to  express  himself  in  fairlv 
good  English,  and  with  some  degree  of  order  and  method, 
has  been  gained  by  a  pupil,  we  may  safely  conclude  that 
the  teaching  has  been  mechanical  rather  than  educative. 
It  is,  therefore,  absolutely  necessary  that  good  models  only 
should  be  placed  before  a  pupiL  A  bad  style  does  not 
need  acquuing ;  it  comes  naturally,  and  if  bad  models 
are  placed  before  scholars,  they  are  only  confirmed  in 
habits  which  have  through  other  agencies  been  already 
acquired.  These  Essay  Cards — ^thirty-six  in  number-^ 
have  been  written  as  models  for  the  upper  standards  in 
schools.  Although  the  subjects  have  been  well-choseiL 
and  have  consicfeiable  variety,  we  cannot  recommend 
them  for  the  piupose  for  which  they  have  been  designed. 
They  are  very  unequal  in  merit,  and  the  majority  are 
marred  either  by  inaccuracy  or  pieculiarity  of  expression, 
or  both.  About  Spring  the  author  says, '  Spring  is  rightly 
named,  for  it  is  the  time  when  young  things  spring  up} 
However  true  this  may  be  in  some  respects,  the  expression 
is,  to  say  the  least,  inelegant  On  card  3  we  read,  *  The 
foil  of  the  leaf  is  sad  in  one  sense,'  and  immediately  after, 
'  But  there  is  nothing  really  said.'     Want  of  order  is 

geculiarly  noticeable  on  card  4.  Here  we  read,  'Winter 
as  its  peculiar  pleasures,  as  well  as  summer.  It  is  a 
trying  tune  to  the  poor  who  have  not  fire,  food,  and 
clothmg  to  defy  the  stmging  blasts  ! '  Surdy,  the  behold- 
ing the  misery  and  wretchedness  of  the  poor  is  not  a 
pi^uliar  pleasure,  although  the  relief  of  the  distress  may  be. 
About  '  stage-coach  travelling,'  we  are  told  that  'the  poor 
outsiders  were  glad  to  muffle  themselves  up  in  their  great 
coats,  if  they  had  any}  They  would  have  been  clever, 
indeed,  to  have  wrapped  themselves  up  if  they  had  not 
the  means  for  doing  sa  A  new  reason  has  been  found 
fpr  ifir^bing  for  holiday,  for  we  ^e  told  that '  They  are 
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peculiarly  welcome  at  Christinas,  because  they  come  in 
the  midst  of  the  drearv  winter,  when  the  days  are  short, 
often  dull  and  piercingly  cold.'  The  Irishmen  who  come 
over  to  help  us  to  get  in  our  hay»harvest '  look  strong  and 
brown,  though  the  frequent  wettings  sometimes  bring  on 
rheumatic  in  later  years.'  And  so  we  might  go  on 
through  theipacket ;  but  we  have  not  space  to  make 
further  quotations,  and  can  only  say  in  conclusion  that 
we  should  read  these  essays  to  the  dass,  not  as  models, 
but  as  showing  the  mistakes  to  avoid  in  writing  an  essay. 

Casseirs  Modem  School  Test  Cards.  By 
George  Ricks,  B.Sc.  London :  Cassell  and  Co., 
Limited,  Ludgate  Hill. 

Each  packet  of  these  cards  is  divided  into  two  series, 
of  twenty  each,  the  latter  series  containing,  examples 
slightly  more  difficult  than  those  of  the  former.  The 
examples  are  very  varied,  and  of  different  degrees  of 
difficulty,  and  yet  they  are  &irly  within  the  capacity  of 
an  average  school  Examples  are  frequently  given  in 
the  woric  of  the  previous  standards ;  a  knowledge  of  pre- 
vious rules  is  thus  maintained.  Such  expressions  as 
Change  fourpences  into  threepences,'  and '  Change  guineas 
into  sovereigns,'  should  be  avoided.  A  child,  in  any 
standard  who  has  worked  through  a  set  of  these  cards, 
will  find  little  difficulty  in  passing  the  Government  ex- 
amination. 

The  True  Test  Arithmetical  Cards.  By  W. 
Watson.  Blackburn:  H.  Isherwood,  9,  North- 
gate. 

These  cards  are  free  from  those  objectionable  problems 
designed,  not  to  test  the  intelligence  of  the  scholars,  but 
to  Drove  a  source  of  irritation  to  the  teacher,  and  pain 
and  dismay  to  the  scholar.  They  are  quite  difficult 
enough  to  form  a  true  test  of  the  abiUty  to  work  practical 
examples  in  arithmetic. 

The  London  Arithmetic  Test  Cards.  London : 
William  Isbister,  Limited,  56,  Ludgate  Hill. 

The  London  Test  Cards  can  be  recommended  to 
teachers  seeking  a  set  suitable  for  the  majority  of  children. 
The  sums  are  jiractical,  and  not  too  difficult,  while  they 
give  ample  variety.  Considerable  ingenuity  has  been 
displaced  in  making  the  exam[)les,  and  the  method  of 
checkmg  the  answers  is  equally  ingenious  and  simple. 

Paragon  Arithmetical  Examination  Cards. 
By  J.  S.  Horn.  Manchester:  John  Heywood, 
Deansgate. 

The  series  with  the  above  title  is  said  to  be  specially 
designed  for  the  MundeUa  Code.  Each  packet  contains 
twenty-five  cards,  with  eight  sums  on  each  card  divided 
into  two  sets  of  four.  Iliere  is  a  great  similarity  in  the 
wording  of  many  of  the  examples,  and,  as  the  whole  of 
the  questions  in  Standard  I.  are  in  figures,  for  examination 
purposes  they  will  be  useless  in  those  districts  where  the 
sums  are  invariably  dictated.  The  type  is  very  small,  and 
in  many  places  the  printing  is  indistinct  With  these 
exceptions  the  series  is  a  suitable  one,  and  may  be  used 
with  advantage  as  an  alternative  series.  The  answers  are 
not  published  with  the  cards,  but  in  a  separate  book. 

Prairie  Pictures :  Lillith  and  other  Poems. 

By  Jno.  Cameron  Grant.    London :  Longmans, 
Green,  and  Co. 

'  Songs  fi^m  the  Sunny  South '  and  '  A  Year  of  Life ' 
have  come  from  the  same  pen,  and  Mr.  Grant  seems  to 
have  published  these  poems  in  answer  to  an  appeal  from 
a  critic  of  his  former  works.  We  cannot  say  that  bis 
reputation  will  be  much  enhanced  by  the  present  pub- 
lication ; .  for  while  the  short  poems,  which  give  the 
principal  name  to  the  bopk,  show  great  accuracy  of 


observation,  they  also  contain  many  crude  lines,  pat 
together  almost  regardless  of  rhythm,  and  are  in  several 
instances  on  subjects  which  do  not  readily  lend  them- 
selves to  poetical  treatment.  Perhaps  the  pecuhar  stanza 
adopted  has  something  also  to  do  with  the  want  of 
smoothness  which  marks  the  verses ;  for  when  the  author 
adopts  the  sonnet,  as  in  '  After  Dark '  (in  our  opinion  the 
best  of  the  pictures),  or  blank  verse,  as  in  '  Over  Sea,'  he  is 
much  more  at  home,  and  his  thoughts  seem  to  obtain 
readier  utterance.  Mr.  Grant  is  anxious  to  impress  upon 
his  readers  the  boimdless  wealth  of  food  and  space 
which  the  grand  possession  of  Canada  gives  to  the  people 
of  this  coimtry.  His  poems  tell  of  a  nature  iiill  ot  deep 
religious  feeling,  and  of  active  sympathies  for  the  poor 
outcasts  of  our  overcrowded  cities.  Intense  hatred  is 
manifested  towards  those  who  seek  for  jdace  and  power 
only  that  they  may  serve  themselves. 

Of  the  ultimate  triumph  of  truth  and  right  over  false- 
hood and  wronf^,  the  author  discourses  with  great  free- 
dom and  certamty  in  the  poem '  Vidsti,'  and  he  shows 
his  ability  to  write  true  pathos  in  the  poem'  of  true  heroism 
which  he  has  caUed  '  In  Memoriam.'  Notwithstanding 
the  apparent  haste  displayed  in  writing  some  of 
the  earlier  poems  of  the  book,  and  their  want 
of  revision,  Mr.  Grant  will  bear  reading  more 
than  once.  His  poems  grow  upon  one,  and  new  beauties 
show  themselves  on  every  subsequent  perusaL  This,  we 
believe,  is  one  of  the  surest  tests  of  a  true  poet  We 
have  not  space  for  quotation,  but  must  refer  our  readers 
to  the  book  itself,  m  proof  of  the  correctness  of  our 
views.  Several  typographical  and  orthographical  errors 
have  crept  into  the  otherwise  weU-got-up  book.  We  get 
tho  and  thro  for  though  and  through^  all  through  Uie 
book  ;  on  p.  41  we  have  ^re  for  ^er^  and  fairy  in  two 
iormSf/aerie  and  faery ^  on  separate  pages.  On  p.  2  we 
have  quiet  for  quite ;  on  p.  13,  hires  for  byres ;  and  on 
p.  19,  stemed  for  stemmed;  on  p.  27,  convolvolus  for  convol- 
vulus; on  p.  32,  thro  for  throw;  on  p.  37,  urks  for  irks; 
on  p.  44,  fwas  for  *twcu ;  on  p.  45,  f  would  for  'twould: 
on  p.  52,  lavlier  for  lovelier;  on  p.  55  the  old  form  agen 
for  again;  on  p.  67,  lovliest  for  loveliest.  Some  of  these 
may  be  modem  methods  from  across  the  Atlantic,  bat 
till  there  is  some  common  desire  expressed  to  adopt  a 
different  kind  of  spnelling,  we  think  it  well,  in  English- 
printed  and  English-published  books,  to  adopt  the 
generally  accepted  forms. 

The  Children's  Pastime.  Pictures  and  Stories. 
By  Lileth  G.  S^guin.  London:  Hodder  and 
Stoughton. 

In  books  meant  for  children  every  picture  should  tell  its 
story,  and  every  story  should  present  a  i>icture,  and  both 
pictures  and  stories  should  be  verv  beautiful  But  in  this 
volume  there  is  no  beauty  of  any  kind.  AH,  with  the  ex- 
ception of  the  binding,  is  hopelessly  ugly.  It  is  difficult 
to  say  which  is  worse,  the  stories — with  their  slipshod 
English,  and  equally  sUpshod  sentiment,  their  dulness 
and  morbidity — or  the  pictures,  which  are  simply  inde- 
scribable. On  the  title  page  we  are  told  that  MiUais,  W. 
Small,  F.  A.  Frazer,  E.  G.  Dalziel,  and  othos  are  re^n- 
sible  tor  the  'illustrations ;'  but  it  seems  incredible  that 
such  artists  can  have  had  any  hand  in  a  production  so 
thoroughly  inartistic.  Their  co-operation  can  oidy  be  ex- 
plained on  the  hypothesis  that  they  have  allowed  old 
pictures  of  theirs — and  the  clothes  of  uie  men,  women,  and 
children  presented  all  fix  the  date  of  the  drawings  at  least 
twenty  years  ago — to  be  used,  and  that  many  and  cruel 
liberties  have  been  taken  with  their  work.  That  the  painter 
of  Cinderella  and  Little  Red  RidinglHood  could  have  drawn 
the  sickly  children  in  'Gert/s  Unlucky  Day,'  or  the 
little  monster  Moma  (p.  165),  is  impossible.  That  W. 
Small  could  be  responsible  for  the  abomination  on  p.  145? 
we  refuse  to  bdieve.  Death,  Madame  (or  MadUe.)  S^guio 
apparendy  thinks  a  cheerful  and  appropriate  subject  for 
little  children.  There  is  a '  Farewell'  to  be  sung '  slowly,  and 
with  expression ;  *    a  '  Yoimg  Widow^'  a  *' little  irave, 
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sundry  orphans.  And  she  also  wants  the  little  ones  to 
know  all  about  '  Baby  Shows  ! '  Madame  S^guin  calls 
her  book  the  '  Children's  Pastime.'  We  think  it  more 
likely  to  be  their  nightmare. 

Andrew  Marvel  and  His  Friends.    By  Marie 
Hall.    London :  Hodder  and  Stoughton. 

It  is  very  pleasant  to  turn  from  Madame  S^guin's  book 
to  Mrs.  Hall%  which  we  are  not  surprised,  but  very  glad, 
to  see  has  reached  a  fourth  edition.  Despite  her  ardent 
sympathy  for  the  sturdy  '  Ironsides '  and  her  contempt 
for  tne  Stuarts,  Mrs.  Hall  is  never  unjust.  She  does  not 
assume  that  a  man  must  be  necessarily  good  or  bad  because 
he  is  a '  Roundhead '  or  a  '  Cavalier ;  *  she  is  a.  very  faith- 
ful historian,  and  an  artist.  Both  her  fidelity  and  her 
true- artistic  instinct  are  shown  in  her  rejection  of  the  old 
and  untrue  version  of  Marvel's  death  by  poison,  for  the 
less  romantic,  but  really  more  pathetic  and  effective  one, 
the  details  of  which  we  owe  to  Dr.  Gee. 

Mrs.  Hall  has  given  also  another  proof  of  her  ability. 
While  she  makes  us  take  a  vivid  interest  in  Marvel ;  while 
she  succeeds  in  making  us  know  him  '  in  his  habit  as  he 
Uved' ;  he  rarely  appears  in  the  story  itself.  We  know 
him  through  his  friends  and  his  effect  upon  them.  To 
have  introduced  the  great  satirist  would  have  been,  to 
say  the  least,  rash. 

We  have  but  two  faults  to  find  with  this  excellent  work, 
and  they  are  so  trivial  it  seems  almost  ungrateful  to  speak 
of  them  at  all.  In  the  first  place,  the  heroine^  Alice — 
sweet,  and  strong,  and  lovable,  though  she  be— is  per- 
haps a  little  too  much  given  to  a  nineteenth  century  habit 
of  introspection.  In  the  second  place,  Mrs.  Hall  does  not 
make  sufficiently  clear  the  reason  why  the  Royalists  were 
so  anxious  to  seize  HulL  She  forgets,  no  doubt,  that  her 
readers  are  not  all  such  well-read  historians  as  herself, 
and  that  many  must  have  forgotten  that  HuU  was,  in 
Green's  words, '  the  great  magazine  of  the  North.' 

The  volume  is  very  beautifully  illustratMl  by  lovely 
sketches  of  old  Hull,  and  there  is  a  splendid  photograph 
of  Andrew  Marvel's  statue. 

Heroic  Adventure.    Chapters  in  Recent  Explora- 
tion and  Discovery.     London :  T.  Fisher  Unwin. 

This  is  a  most  able  compilation  from  the  works  of  some 
of  the  greatest  explorers  ot  our  day.  It  will  be  welcomed 
by  those  grown-up  people  whom  a  long  course  of  maga- 
zine reading  has  rendered  incapable  of  getting  through  a 
volume,  and  who  want  to  have  the  saQent  points  of  a 
book  pat  into  a  few  pages  for  them.  It  will  be  welcomed 
by  all  the  young  folk  who  love  tales  of  stirring  adventure. 
The  boys  and  girb  must  be  blasis  indeed  who  are  not 
moved  by  the  efforts  of  such  men  as  Schweinfurth, 
Prejevalsky,  Markham,  Vamb^ry,  Serpa  Pinto,  and 
Nordensldold. 

The  compilers  of  this  volume  have  wisely  allowed  the 
heroes,  so  fru:  as  possible,  to  tell  their  own  stories ;  and 
not  the  least  charm  of  this  fasdnating  volume  lies  in  the 
perfect  simplicity,  the  unconscious  {grandeur  of  the 
narrators.  We  know  many  books  with  'a  moral  pur- 
pose '  that  teach  no  such  moral  as  this  book,  in  which 
the) 'purpose'  is  never  allowed  to  obtrude  itself.  Boys 
and  girls  will  be  the  better  and  the  braver  for  reading  of 
these  brave  men,  who,  for  the  sake  of  science  alone,  per- 
form deeds  of  heroism  by  the  side  of  which  the  acts  of 
the  boldest  soldiers  seem  insignificant 

The  accounts  of  some  of  the  adventures  are  so  won- 
derful that  we  feel  they  must  be  true.  By  the  side  of  them 
Othdlo's  experiences  seem  conmionplace,  and  his  '  men 
whose  heads  do  grow  beneath  their  shoulders'  are  not 
half  so  interesting  as  Schweinfurth's  little  'pigmies,' 
whose  '  average  height  is  four  feet  ten  inches.' 

To  grumble  is  the  privilege  of  the  Englishman  and 
the  reviewer,  and  even  this  book  'shall  not  escape.' 
Surely,  in  a  book  meant  for  boys  and  girls  it  would  be 
well  if  such  words  as '  ethnological '  and  '  orthognathous ' 


(which,  by  the  way,  is  mis-written '  orthognatic  *)  were  ex- 
plained ;  and  if  small  maps,  illustrating  the  it^ons  de- 
scribed, were  added,  they  would  add  in^culably  to  the 
use  and  profit  of  the  book.  The  binding,  but  for  that 
gold  band  across,  and  the  illustrations  are  very  good 

Magna  Charta  Stories.  Struggles  for  Freedom  in 
Former  Times.  Edited  by  Arthur  Oilman,  M.A. 
London  :  Blackie  and  Son. 

There  is  a  'plentiful  lack'  of  chronological  order  in 
this  otherwise  very  excellent  little  book.  To  be  suddenly 
transferred  from  the  times  of  John  and  his  barons  to  that 
of  Horatius,  or  Miltiades,  or  Leonidas,  or  Hermaim,  or 
Alfred  the  Great,  or  Charles  Martel,  is  somewhat  per- 
plexing. 

Three  of  the  twelve  'stories'  are  told  by  the  editor, 
the  rest  by  different  ladies,  all  of  whom  we  suspect  are 
Americans.  The  name  of  one  of  them,  at  least,  we  all 
know — that  of  Nathaniel  Hawthorne's  daughter.  As  to 
the  editor  himself,  his  speech  bewrays  him.  On  p*  5^9 
and  again  on  p.  59,  wnen  wishing  to  give  us  an  idea 
of  the  smallness  of  Attica,  he  compares  it  to  Massachusetts 
and  Rhode  Island.  We  cannot  think  an  Englishman 
would  have  selected  either  as  terms  of  comparison. 

All  these  stories  of  the  gr^at  men  who  fought  for 
freedom,  and  who  'loved  honour  more'  than  aught 
else,  are  well  told,  conveying  most  pleasantly  some  know- 
ledge of  many  great  historical  events.  On  p.  1 17  we  note 
a  curious  error.  We  are  told  that  Napoleon^ '  made 
famous '  the  motto  '  TouUfois  Caudace^  To  begin  with, 
'  toutefois '  would  mean  nothing ;  and  secondly  the  words 
'  Toujours  deTaudace ' or  ^Encore  de  Paudace^  were  spoken 
not  by  Napoleon,  but  by  Danton.  The  printing,  bind- 
ing, and  illustrations  of  this  book  are  admirable. 

Bunyip  Land.  By  G.  Manville  Fenn.  London : 
Blackie  and  Son. 

'Bunyip'  is  the  name  a  black  boy,  an  Australian, 
gives  to  evil  spirits,  and  Bunyip  Land  is  New  Guinea. 
Hither  come  Joe  Carstairs,  his  faithful  black  follower, 
his  friend  a  young  doaor,  and  an  eccentric  youth,  Jack 
Penny,  not  forgetting  Jack's  cog  Gyp.  They  have  come 
to  search  in  the  interior  for  Joe's  father,  a  botanist,  who 
has  disappeared,  and  who  has  not  been  heard  of  for  three 
years.  Of  course,  Professor  Carstairs  is  found  at  last, 
but  a^er  such  numbers  of  thrilling  adventures  that,  but 
for  our  certainty  that  the  hero  wUl  'come  through'  all 
right,  we  should  be  quite  unhappy.  We  are  sure  boys 
will  delight  in  this  splendidly '^ot  up 'volume,  and  we 
are  much  mistaken  if  Jack  and  his  dog  Gyp  are  not  the 
great  favourites,  and  preferred  to  Joe,  who  is  something 
of  a  prig. 

Menhardoc.  By  George  Manville  Fenn.  London : 
Blackie  and  Son. 

This  is  a  really  charming  story  of '  Cornish  nets  and 
mines.'  We  do  not  know  if  the  'local  colouring'  is  all 
true,  but  we  do  know  that  this  story  will  delight  all  the 
boys  and  girls  who  are  lucky  enough  to  have  it  given 
theoL  We  are  sure  also  that  next  summer  many  a 
paterfamilias  will  be  coaxed  by  his  young  hopefuls  into 
taking  a  trip  to  the  West 

There  is,  however,  as  it  seems  to  us,  one  serious  fault 
in  this  book.  '  To  ^et  on '  is  the  chief  doctrine  enforced. 
Perhaps  it  were  wiser  to  teach  our  boys  there  is  some- 
thing greater  and  better  even  than  '  getting  on.'  Again, 
we  think  Mr.  Fenn  weakens  his  teaching  when  he  tells 
boys  all  an  English  man  is  expected  to  be,  rather  than 
what  an  honest,  brave  man  is.  We  must  confess,  too 
that  we  are  unable  to  reconcile  ourselves  to  the  theory  of 
'  Mr.  Temple,'  that,  because  he  has  capital,  he  is  justified 
in  taking  three-fourths  of  the  'works' — which  he  has 
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only  been  able  to  make  anythinfir  of  through  the  skill  and 
knowledge  of  the  sailor  lad,  Will  Marion — thus  leaving 
the  discoverer  of  the '  lode '  only  one-fourth  of  the  profit. 
All  these  objections,  however,  will  not  prevent   this 
story  from  being  as  popular  as  it  deserves  to  be. 

Science  Simplified  for  Little  Ones.    By  M.  H. 
Senior.    Manchester :  R.  J.  DerfeL 

This  little  book,  we  are  told  in  the  preface,  is  intended 
to  familiarise  children  with  the  chief  facts  of  science  before 
they  enter  the  regular  classes.  At  what  age  they  are 
supposed  to  enter  the  regular  classes  we  are  not  told  ; 
but  as  the  author  says  that  it  can  be  used  either  as  a 
reading[-book  or  a  compendium  of  home  lessons,  when 
one  article  can  be  learnt  at  a  time,  we  may  assume  that 
the  book  is  intended  to  be  read  and  learnt.  What  sort  of 
statements,  then,  are  children  to  learn  under  the  name  of 
science?  The  book  contains  nmety-eight  lessons,  one  to 
a  page.  There  are  no  illustrations,  no  connection  between 
the  subjects,  no  ^dation  in  tbe  difficulty  of  the  lessons. 
The  first  lesson  is  on  the  fish,  the  second  on  the  bird's 
eye,  the  third  on  tbe  sleep  of  plants,  the  fourth  on  railways, 
and  the  fifth  on  the  atmosphere.  The  seventeenth  lesson 
to  the  litde  children,  'whose  limited  understandings' 
have  not  yet  qualified  them  to  enter  the  regular  classes,  is 
on  centrifugal  and  centripetal  force.  Of  course,  the  sub- 
ject is  utterly  unsuited  to  such  children.  And  how  is  it 
presented  ?  Reference  is  made  to  a  can  swinging  round 
by  a  stiing,  and  to  the  fact  that  if  the  string  broke  the 


can  would  dart  oft  ' This  wish,'  the  author  says,  'to  get 
awa^  is  called  centrifuge  force.'  *  Now,  while  the  can  is 
anxious  to  fly  ofT,  you  are  really  pulling  it  to  the  centre ; 
and  if  it  suddenly  gave  up  its  desire  to  leave  you,  it  would 
drop  on  your  shoulder  or  fall  to  the  ground.  This  draw- 
ing towards  you  is  called  centripetal  force,  and  when  tbe 
two  are  acting  together  on  a  bodv,  that  body  will  always 
proceed  in  a  curved  direction.'  This  is  a  preparation  for 
a  future  study  of  dynamics.  On  page  37  the  child  is  to 
be  taught  that  '  thermometer '  means  a  measurer  of  heat 
And  so  on  throughout  the  book.  How  sad  it  is  that  the 
heads  of  little  children  should  be  filled  with  inaccurate 
and  useless  statements,  which  waste  their  time  and  pnnre 
a  positive  hindrance  to  any  future  progress ! 

With  children  the  all-important  thing  is  to  lead  them 
to  observe  carefully,  and  to  express  accurately,  what  they 
see  and  hear  and  feel  The  innate  curiosity  needs  en- 
couragement and  direction.  The  retentiveness  of  their 
memories  should  be  taken  advantage  of  to  store  up  really 
useful  knowledge,  such  as  the  words  of  their  own  langnaj^e, 
or  of  French  and  German,  and  not  to  leain  by  heart 
statements  which  they  do  not  tmderstand,  and  which, 
indeed,  as  in  this  case  before  us,  are  misleading  or  untrue. 
Surely  it  is  not  too  much  to  hope  that  with  the  newer 
lights  on  the  theory  and  practice  of  education,  books  like 
this  so-called  '  Science  Simplified '  will  be  endrely  un- 
known. It  is  written  on  an  entirely  wron^  principle,  fiill  of 
useless  statements,  often  false,  and  certam,  if  it  £dls  into 
the  hands  of  scientific  men,  to  bring  discredit  on  the 
teachers  who  used  it 
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many  j^ysacal  features  of  the  country  as  Aber  and  Inver= mouth 
of  a  nver,  as  Aberdeen,  Inverness ;  aTon= water ;  ben = moun- 
tain ;  glensa  valley ;  mull,  ross=sa  cape,  etc  Also  from  those 
Celts  who  were  reduced  to  slavery  we  nave  a  few  such  words  as 
Idln,  basket,  cndle,  etc. 

The  Roman  Influence.^Tht  Romans  occupied  the  countiT 
for  about  400  years,  having  first  come  over  in  55  b.c.,  and  left 
about  410  A.D.  The  occupation,  however,  was  military,  and 
thus  there  was  little  intermingling  between  Romans  and  Britons. 
In  our  language  we  have  but  few  traces  of  this  occupation,  the 
chief  being  from  such  words  as  castra,  a  camp,  Chester ;  colonia, 
a  colony,  Lincoln ;  strata,  a  road,  Stratford,  street ;  pons,  a 
bridge,  Pontefract,  etc.  When  St.  Augustine  came  over  nearly 
200  years  afterwards,  the  religion  of  the  country  gradually 
changed,  and  many  fresh  words,  chiefly  relating  to  ecclesiastical 
matters,  were  introduced,  as  monk,  mixuster,  apostle,  cloister, 
epistle,  etc. 

Tmtome  Ekment. — ^The  foundation  of  our  present  language 
rests  upon  that  of  the  Saxons  who  came  over  first  in  449  A.D. 
Nearly  Uie  whole  of  our  grammar  is  derived  from  them,  and 
almost  all  of  the  most  common  nouns,  verbs,  and  adjectives.  In 
ordinary  conversation  and  in  the  works  of  our  best  modem 
writers,  words  of  Saxon  oricin  far  outnumber  those  derived  from 
any  other  source.  When  the  Normans  came  over  in  1066  many 
fresh  terms  were  introduced  chiefly  relating  to  war,  hunting, 
feudalism,  and  law,  as  lance,  venison,  baron,  plea,  etc  Inter- 
course with  the  nations  on  the  Continent  brought  about  the 
introduction  of  many  foreign  words,  and  our  language  now 
consists  principally  of  Saxon,  French,  Latin,  Greek,  and  Celtic 
words. 


French. 

1.  Translate  into  English  : — 

C'^tait  le  moment  ou  le  Portugal  se  livrait,  dans  un  esprit  de 
colonisation  ou  d'aventures,  ^  des  tentatives  navales  incessantes 
pour  relier  TEurope  ^  TAsie,  et  oil  Vasco  de  Gama,  le  colon 
portugais,  n*^tait  pas  loin  de  decouvrir  la  route  maritime  des 
Indes  par  le  Cap  de  Bonne-Esperance.  Colomb,  convaincu  qu*il 
trottverait  une  route  plus  directe  en  s'elanyant  droit  devant  lui 
vers  Touest,  obtint,  apies  de  longues  solliatations,  une  audience 
du  roi,  pour  lui  r^^ler  ses  plans  de  d^uverte  et  pour  lui  de- 
mander  les  moyens  de  les  accomplir. 

This  was  the  moment  in  which  Portugal  devoted  herself  in  a 
spirit  of  colonisation  or  adventure  to  constant  naval  attempts  to 
connect  Europe  with  Asia,  and  in  which  Vasco  de  Gama,  the 
Portuguese  colonist,  was  not  £u  from  discovering  the  maritime 
route  to  the  Indies  by  the  Cape  of  Good  Hope.  Columbus, 
convinced  that  he  could  find  a  more  direct  route,  in  setting  out 
straight  before  him  towards  the  west,  obtained,  after  many 
soliatations,  an  audience  with  the  king,  to  reveal  to  him  his 
plans  of  discovery,  and  to  beg  the  means  by  which  to  accomplish 
them. 

2.  Parse  fully  the  words  ou,  ou,  se,  (^tait,  que,  vers,  du,  in- 
cessantes, apr^,  convaincu,  trouverait,  longues,  obtint,  decon« 
verte. 

Ot^ssin  which  (lit.  where,  an  adverb),  rel.  pro.,  neut.,  sing., 
3rd,  agreeing  with  its  antecedent '  moment.' 

ou — ^a  conjunction,  joining '  de  colonisation  *  and  '  d*aventures.' 

j^B herself,  per.  pro.,  fem«,  sing.,  3rd,  obj.  case  by  '  livrait.* 

itait — ^intrans.  verb,  ind.,  imperfect  tense,  sing.,  3rd,  agreeing 
with  '  Vasco  de  Gama.' 

que — ^a  conjunction. 

virs—^  preposition  governing  '  Touest.' 

du — a  preposition  governing  '  roi.' 

iucessanies — an  adjective  qualifying  '  tentatives.' 

aprii — a  preposition  governing  <  sollicitations.' 

convaincu — past  participle  of '  convaincre.' 

trpuverait — trans,  verb,  cond.,  pres.,  ung.,  3rd,  agreeing  with 
*il.' 

longues — adjective  qualifying  '  sollicitations.' 

odtin/--]^SLSi  participle  of  *obtenir.' 

(Ucouverte-^com*  noun,  fem.,  sing.,. 3rd,  obj.  by  'dc' 

3.  Write  out  in  full  th«  prindpal  tenses  of  the  verbs  in  the  last 
-question. 


Etre,  to  be. 


Impbrpbct. 

FUTt/'SE. 

Jesus 

Taes 

11  est 

Nottssommes 

Voos^tes 

Ilssont 

ratals 
Tu^taus 
Ileuit 
Nous  ^tions 
Vousedez 
lis  etaient 

Telns 

Tuftts 

Ilfut 

Nooslnmes 

Vousfutes 

Ilsfurent 

Jescni 

TuseiBS 

Useia 

Nous  serous 

Voosseiez 

Ilsseroot 

Convaincre,  to  convince. 

Prbsbnt. 

Impespbct. 

PSSTBUTB. 

FUTUSB. 

JeConvaincs 

Je  ooavalnquais 

Je  coovainqus 

Je    ooDTsizij 

Tucoovaincs 

Tu   ooorain- 

Ilooovmioc 

11  coovainquait 

11  oonvaioquit 

cxas 
11     oonvain- 

Nous  ooDvainquoos 
Vous  ooovuiiquez 
lis  convainquent 

Nous  coavaioquiooMNons  oonvainqoimes 
Vous  ooDvainqnies    Vous  coovaioqaltes 
lis  convainquaieot    Qs  coavaiaquirent 

cia 

NovscoDvain- 

000s 

Voos  ooDvain- 

ciex 

lis    ooovanir 

cront 

Trouver,  to  find.  . 


Prbsbnt. 

Impbrpbct. 

Prbtbritb. 

FVTITRB. 

Jetroave 

Tutxoaves 

Iltronve 

Noustitmvons 

Voustrouvec 

lis  trouvent   ' 

Je  txouvais 
Tutrouvais 
11  tronvait 
Nous  txonvioos 
Voustrouvies 
Ilstroavaient 

Je  troQvai 
Tutrottvas 
litrouva 
Nous  tnmvames 
Yous  tronvates 
Us  tzoavacat 

Jetraoverai 
Tutroavens 
11  trawen 
Ifoustioureious 
Vous  trOQverex 

lis  cnmvecoBt 

4.  Examine  the  construction  in  the  following  eiqif essions : — 
*  k  des  tentatives,'  *  la  route  maritime  des  Indes,'  *  en  s'dan- 
9ant  droit  devant  lui,'  '  pour  lui  demander  les  moyens  de  les 
accomplir,'  'apres  de  longues  sollicitations.' 

*  a  des  tentatives '  means  to  some  attempts ;  the  word  *  des ' 

in  this  sentence  means  some. 

*  la  route  maritime  des  Indes'  means  the  maritime  route  to  the 

Indies.  In  this  sentence  the  word '  des '  means  'of  the ' 
(lit); thus '  des '  stands  for '  some,'  or  for  'of  the '  before 
a  plural  noun.  Observe  that  in  both  these  sentences  the 
noun  is  placed  before  its  adjective,  this  being  the 
common  rule  in  Frendi,  although  there  are  several  ex- 
ceptions. 

*  en  s^ilanfont  droit  devant  lui '  means  in  setting  (himselO 

out  straight  before  him ;  '  s'dlancant '  is  an  example  of 
a  dass  of  verbs  peculiar  to  tne  French  language, 
termed  reflective,  which  are  never  used  without  the 
personal  pronoun  himself,  herself,  etc. — ^tfans,  ^^Qaat- 
9ant '  means  himself  settix^  out. 
*pour  lui  demander  Jesjnoyens  de  les  accomplir '  means  *ior  to 
ask  of  him  the  means  to  accompush  them.'  1^ 
objective  Mui '  is  generally  placed  before  the  verb ; '  de ' 
seems  superfluous,  but  the  French  use  that  preposition 
more  often  than  the  English. 


plural  number. 


Music. 


I.  Write  the  pitch-names  (C,  B,  ftc)  and  the  dumtion-names 
(crotchet,  minim,  &c.)  of  the  following  notes,  and  write  the 

signs  for  rests  of  corresponding  value : — 

F  B  G  FA 


Crotchet.         Minim.  QoaTer.  Semaqoaver.      Semibrere. 


2.  Describe  the  intervals  (Major  third,  &c)  formed  by  fhe 
following  pairs  of  notes : — 


ifs: 


jBac 


I 


>b     .Bj. 


Sh- 


I 


Sharp  4th.  Perfect  5Ch.       Perfect  4t]i. 
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THS  PRACTICAL  TEACHER  ADVERTISER. 


2E-I8SUS,  <n  Twenty-four  Uonthlv  Farts,  price  Siipssct  «ch. 
lihe  ftuarto  Edltian.  of 

THE  GOSPEL  TREASURY 

An  IZPOSITOST  HABHONT  of  tbe  FOnB  ITAKQELISTS. 

muLy  early  In  December. 
•  '—  lor  erne  pcnuy  ilanip. 


Specimen  |)Af«  postfj 
AIM  aixth  BdlUon 


Ih  FIITT-FIVE  Coluured  lUi 
gLlt  ed^ea,  60. 

CHRIST   AN   EXAMPLE   FOR  THE   YOUNG. 

A>  Exhibited  In  tbe  HlSIORlSa  of  the  FODR  EVANGELISTS. 
Eath  Piclurt  iai  dtfinitiinii  and  Eitrciia,  anit  tJle  100  Lannu  arc  fully 


Now  rexlj,  EtRbtb  Edlcton.  In  dotJi  bov<I>.  3s. 

THB    SYSTEMATIC    BIBLE   TEACHER, 
FOR    HOME   AND  SCHOOL. 

AIM  *a  jUcmad  Editim.  with  Third  Gnde  Hunut,  3l. 


THE   SHILLING    CEOGRAPHY. 

By  Dr.  MORRISON,  M.A.,  F.R.EI.3. 


'  Dr.  Morrl^n  liu  u 


•".X"S 


*r™ngBd  epltot 


ipre»cd  A  Ihti^s  ] 

t  IntroiiucElDn  of  iMtrilHro 
y  trijH  tram  the  chief  cent 
Ednaaienai  Tima. 
nr «  ..i.uihl..  uleatlon  of  fnc 
geoirephy.'— 


Also  hy  tho  same  Aathor. 

THE  HISTORICAL  SCHOOL  GEOSRAPHY. 

iespp..St.6d.  ToastB  BDvnos,  asviasD. 

Specimens  sent  to  Principals  by  the  Author,  32,  Abercromby 
rlacc,  Edinburgh,  on  recrapt  of  8  or  21  stamps  respectively. 


Loudon  :  Simpkin,  Uabbhall  and  Co. 

Tuition  by    Correspondence. 

CBKTIPICATB.^-The  prepaiation  established  in  1871  is 
available  as  usual.  The  following  aje  the  fees  charged  for 
correspondence  twice  a  week  : —  Per  quarter.     By  results. 

Masters  :  First  Year Ijs.         ...        £1 

„        Second  Year    31s.         ...        £S 

Mistresses !  First  Year    .....     los.         ...        £1 

„  Second  Yeiir iJs.        ...        £3 

Pupils  who  prefer  the  quarterly  arrangement  remit  the  fee  at 
the  end  of  the  quarter.  Those  who  »elect  '  Payment  by  Results  ' 
are  not  reoniied  to  part  with  any  money  for  Tuition  until  a  pass 
is  recorded  ;  and.  if  the  pupil  is  unsuccessful  after  two  altempts, 
the  agreement  will  be  cancelled  without  payment. 

Mathicdlation  (Established  1871),  Science,  Drawing, 
Scholarship,  A.C.P.,  Civil  Service,  Diocesan,  Shorthand, 
Musical,  Medical,  I^at,  P.T.  Papers,  and  other  branches  as 
advertised,    Nepaymaii  unleis  fucitssjul. 

Address,  Jambs  Jennings  and  Co.,  Tuition  by  Correspon- 
dence Office,  Dcptlord,  London. 


THOMAS     LAURIE, 

School  Book  and  Stationery  Depository, 

31,    PATEBNOSTEE    ROW,    E.G. 
AGENT    BY    APPOINTMENT    FOR   THE   SCIENCE    DEPARTMENT. 

Priced  Catalogues  of  the  foUowins  Departments  may  be  obtained  :— 
SCHOOL  BOOKS  AND  STATIONERY. 
SCHOOL  DESKS,  BLACKBOARDS  AND  EASELS. 
SCHOOL  PRIZES  OFFERED  AT  ONE-THIRD  DISCOUNT. 

SCIENCE  APPARATUS  AND  DIAGRAMS  IN  EVERY  BRANCH  OF  PHYSICS. 
SCIENTIFIC  CABINETS  OF  SPECIMENS. 
ART  MODELS  AND  EXAMPLES. 

FURNISHINGS  FOR  SCIENCE  AND  ART  SCHOOLS  AND  COLLEGES. 
PURE  CHEMICALS  AND  CHEMICAL  APPARATUS  AT  WHOLESALE  PRICES. 
LAURIE'S  TEACHERS'  LIBRARY. 
KINDERGARTEN  TOYS  AND  OCCUPATIONS. 


MAPS,  GLOBES,  AND  PICTURES. 


AIAa  CKX)D3  GtrABANTBBD  AND  OABBIAOE  PAID. 

THOMAS         LAURIE, 

CONTRACTOR    FOR    THE     SUPPLY    OF    ARMY    SCHOOLS, 
SI,  PATEBNOSTEK  ROW,  B.C. 
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TK8  want  of  « thorongb  good  Lantern  with  first  cIam  Slides 
(not  daub8)i  MiiCable  for  rRtenti,  has  long  been  felt,  and  we 
Mliev*  t)»t  we  hare  adequately  met  the  demiind  by  onr  seta  of 
BIJOU  LANTERNS  AND  8LIOES.  Th«M  we  offer  at  thie 
epeeial  ■eaaon  at  a  remarkably  low  prioe«  reiving  on  an  enormone  sale 
to  repay  ue*  Brery  artide  tnroughout  !•  ox  the  Wry  bett  make  and 
flnieh.  The  demand  for  theee  aete  last  aeaaon  wae  greater  than  we  could 
ineet.  This  year  we  have  neariy  doubled  the  quantity  of  pictui^es 
Without  making  any  alteration  in  price.  These  sets  of  Lanterns  and 
BUdes  stand  unrlyslled  for  quality  and  cheapness.  See  them  before 
buying  if  possible.  We  never  fear  the  result  of  showing  our  articles ;  it 
always  ends  in  purchase.— Ifo.  1  set  comprises  best  English  Magic 
Lantern,  bxass  front,  slide-holder,  rackwork  lamp,  and  silvered  reflector, 
set  of  Twelve  Pictures,  illustrating  Views  and  Nursery  Tale,  sixty  eomic 
flgnres,  two  comic  moving  slides,  two  moving  lever  slides,  two  slides  for 
Onineae  fireworks,  two  moving  panorama sli<us,  and  one  revolving  slide, 
Han  Swallowing  Bat,  eighty-one  pictures  in  all.  Price  all  complete 
10s.  6d.  Shows  a  8  ft.  diameter  picture  on  the  screen.— No.  a  contains 
m  similar  assortment  of  slides  to  toe  above,  only  in  a  larger  size  and  with 
a  No.  a  Magic  Lantern.  Price  complete  14s.  tfd.  Shows  a  i  ft.  picture  on 
the  screen.— No.  3,  larger  sixe.  Very  suitable  for  a  special  present.  Price 
Sis.  Shows  a  5  ft.  picture  on  the  screen.— No.  4,  a  very  superior  set. 
Ilirows  6  ft.  picture.  Specially  made  for  the  present  season,  owing  to 
the  immense  •uooeas  of  the  three  other  sises  last  year.  Price  33s.  No.  5, 
Ms. ;  No.  6,  70s.— Special  Chtmical^y  Prepared  Oil,  9d.  and  la.  6d.  per 
bottle. 

MAQlC  CLOCKWORK  MICE.-Bither  whlt«  or  black.  Beat 
quality  only.  When  wound  up,  ran  all  ahout  a  room  or  table,  causing 
roaraof  laughter  aT>d  conatct nation.  Post  free,  14d.  Hats,  d out le 
alze,  aod.  Clockwork  Cats,  Doga  Liona,  Tigers,  Horaea.  Goats,  Staf«. 
Kabbita,  Bquirrela,  Chickens,  Ducka,  and  Tortoise,  poat  free,  14 
atampaeach.  Larae  Ducka,  Horaea,  Omnibuaea,  Jockeva,  Pears, 
Rhinoceroae^,  Carruge,  Sheep,  Lions,  Tigers,  Hyenas,  "VV  ild  Dogs, 
Babbits,  or  CaU.  Post  free,  aud. 
THE  MECHANICAL  WALKING  LADY.-Beantifully  dressed. 
Will  traverse  all  about  a  room  or  table  in  a  most  lifelike  aud  graceful 
manner.  Post  free.  Is.  Sd.  Larger  sise,  %.  M.  Largest  size,  3s.  M. 
Dolls  of  every  description  from  6d.  to  £4.  Ra^  Dolla,  Is.  to  8a. 
Wax  Dolla,  la.  6d.  to  ib.  Dreaaed  Dolla,  aa.  to  £8.  £very  description 
of  Dolla'  Furniture,  Clothea,  Dolla*  Houaea,  etc.,  etc.  See  Catalogue. 
THE  INSULTING  CIGAR  CASE.- Directly  any  one  triea  to 
take  a  ci|nr  they  disappear,  and  in  their  place  is  an  Impertinent 
bead|With  its  finger*  to  its  nose.  Post  free.  Is.  ad. 
CHRISTMAS  CATALOGUE,  over  400  Illustrations.  Lanterns. 
Magical  apparatus,  amusements,  etc. 

E.  P.  THEOBALD  &  CO., 

BRITANNIA  WORKS. 

11,  SoDtb  Street,  Greenwlcli,  london,  S.E. 


ESTABLISH KD  x8(z 

BIRKBECK  BANK.— Southampton  Buildings,  Chan- 
cery Lane. 

Carrsot  Acooants  opened  aooordinff  to  the  osnal  practioe  of  other 
Bsokers,  and  Interest  allowed  on  the  ounimnm  monthly  balances  when  not 
drawn  below  ^Cso.    No  oommission  changed  for  keeping  Accoonts. 

The  Bank  also  receives  money  00  deposit  at  Three  p«r  cent.  InteresL 

The  Bank  undotakes  Cor  its 


Deeds. 

and  Shares.       Letters  of  Credit  and  CSrcnlar  Notte  issned. 
A  Pamphlet,  with  fall  paxtlcnlan,  on  application. 
AftffcXTxUo.  FRANCIS  RAVENSCROFT,  Manager. 

Thtt  BIrkbeek  Buildincr  Soeietv's  Annual  R«o«ipts 

•xeettd  rour  Millions. 

HOW  TO  PURCHASE  A   HOUSE  FOR  TWO 
GUINEAS  PER  MONTH,  with  faamediatc  POssessioo  and  no 
Rant  to  Pay.    Apply  at  Um  Oflice  of  the  Bikkbbck  Building  Socimr. 

HOW  TO  PURCHASE  A  PLOT  OF  LAND  FOR 
FIVE  SHILLINGS  PER  MONTH,  with  immediate  oossession, 
either  for  Boildins  or  Gsrdening  poipoeei.  Apply  at  the  OflBoe  or  the  Buk- 
BKX  FkbbholoLand  Soamr. 

Somhampton  Bnildfaiffi.  Chancery  Lane. 

O IVIL  SERVICE.— Female  Clerks,  Men  and  Boy 

^^  Clerks,  Excise,  Customs,  etc  Candidates  rapidly  pre- 
pared throngb  post  00  a  thoroughly  individual  system.  Fifty 
ittooesses  during  1883.  Prospectus,  containing  list  of  successes, 
testimonials,  etc.,  free  on  application  to  J.  Keefe,  F.R.G.S., 
etc,  Civil  Service  Academy,  Liverpool. 


MB.  HUQHES  begs  to  announce  fhat  he 
has  in  the  Press,  and  will  publish  early 
in  January,  *  OATOH  QUESTIONS  IN 
AHTTHMETIO,*  by  the  Rev.  A.  D. 
OAPEL,  M.A. 


NEW  WORKS  AND  NEW  EDITIONS 

PVBU9HED  BY  THOMAS  HUBBY. 


J 


IMPORTANT   TO   STUDENTS    OF  BLECTklClTW 

fiL]SCTBICAL     UNITS:    Their    Helation   to   One 

Another  ahd  to  oCber  Pbyd«al  Units.    With  a  Chapter  on  the 

DiFFERKNT   FoRMa  ov  DtSAXOs,  and  a  Series  of  Kuxeucal 

Exehcibigs.    Prion  la. 

LECTUBBS  ON  MAQNETIBM  AND  ELEG- 

TftlCITY.     By  U.  Worm  ell,  D.Sc.,  M.A     Crown  8vo.,  S0u  pp. 
Fully  Illustrated.    With  oopioua  hints  as  to  the  apparatus  to  be 
nuuu  and  experiments  to  be  performed.    Price  3s. 
A  most  simple  and  comprehensive  work,  assuming,  on  the  part  of  tt( 
reader,  at  oommenoement.  little  or  no  previous  seientiAo  knowledfe. 
Uniform  with  the  above. 

LECTURES  ON  HEAT.    By  R.  Wobmkll,  DSc., 

M.A.    80  pp..  Crown  8vo,  price  Is. 
LECTUkES    on    sound.     By  the  same  Author. 
112  pp  Crown  8vo.  pdoe  Is. 

LECTUBBS  ON  HEAT  AND  SOUND.   The  two 

preceding  works  in  one  volume,  price  28. 

ABITHMBTIC  FOB  SCHOOLS    AND  COL- 

LE(i£S.    Tlie  most  complete  work  on  the  subje^  enibrseiuj;  om- 
7|0iX)  Bxercises.    Large  8vo,  294  pp..  28. ;  with  Answers,  3S4  pp..  :k. 

SHiL  LING  ABITHMBTIC.     224  pp.    Selected  from 
the  above.    Price  Is.  ;  with  AtiMwers,  Is.  6d. 


MODEBN  OEOMBTBY.  A  Theoretical  and  Practical 
Course,  based  on  Modem  Metbods.  Bevised  by  Professor  Jack.  Kev 
Brunswick  University.    Price  2s. 

SOLUTIONS     OP     PBOBLEMS     IN    THE 

ABOVE.    Price  28.  6d. 

PLANE  QEOMETBY.  A  Complete  Coaree  for 
Artisans.    Prire  .Is.    Snlutions  to  ditto,  Ss.  6d. 

SOLID  QEOMETBY.  Price  28.  6d.  Solutions  to 
ditto.  2i.  6d. 

SH  A  KESPEBIAN      CHABACTEBS      DELI- 

NEATED.  For  the  assistance  of  Students  in  Tr  aning  CoUegn  tiKl 
other  Examinees  in  English  Literat^ire.  By  Wiluax  WEKkit. 
Senior  Tutor  and  English  Lecturer  in  the  Ezet«r  Diocesan  Tniniii^ 
College.    Price  Is. 


MUBBY'S    IMPBBIAL    COPY    BOOKS. 

Bapidly  finding  thmr 

way  into  nil  ffood 

$ehooU, 


"  EXCELLENT." 


"UNEXCELLED.- 


17  NrMBEIlS,  PRICE  2d.  EACH. 


1.  Half  Text. 

2.  Half  Text. 

3.  Half  Text. 

^.  Large  and  ^Text. 

4.  Hal?  Text. 
h.  Small  Text. 


b\.  I^argeand  Small, 
ti.  Small  Hand. 
6i.  Double  Small. 

7.  Small  Hand. 
7^.  Th)«e  Hands. 

8.  Small  Hand. 


9.  Small  Hand. 
10  Small  Hand. 

11.  Small  Hand. 

12.  Small  Hand. 
12^.  Ladies'  Hand. 


London :  THOMAS  MURBY,  3,  Ludgate  Circns  Buildings,  E.C 

DR.  GEHGMEL'S  YIYA-YOCE  SISTEI. 

A  Practical  Guide  to  German  Conversation,  bound,  3s. 
A  Practical  Introduction  to  French  Grammar  and  Conversa- 
tlon,  2s. 
*  Dr.  Oengnaget's  Method  is  no  doubt  the  only  one  to  secure  flupnt 
conversation.    A  rational  method,  creating  a  good  colloquial  stvk.'- 
Ochoolnuuter,* 

*  We  gladly  recommend  it  to  th>)se  who  wish  to  learn  or  teach  {ht 
language  co\loqalB\ly, *^EdueatunuU  Times, 

*  Dr.  Gengnagel  seems  to  have  solved  a  great  proUem.    We  confi- 
dently recommend  his  hooks.'— C/nitetf  Aerviee  Gatette. 

*  Dr.  Gengnagel's  plan  seems  to  he  the  only  truly  efllcient  om  to 
secure  fluent  conversation,  and  is  well  worked  out  oy  the  author.'— 


Broad  Arrow. 


Lovnoiri  8IMPKIN.  MARSHALL  ft  Co. 


Mr.  Bemays,   one  of  H.M.  Inspectors  of 
SchoolSi  says,  in  the  new  Blue  Book : 

'  Our  School  Literature  should  contain  such  tales  as 
those  in  HUGHES'  STANDARD  STORY  BOOKS/ 


Infants,  4d. 


Standard      L    6d. 
II.    8d. 
IIL  lod. 


9% 


Standard     IV;  is.  od. 
V.  IS.  6d 
VI.  2S.  od 


London :  Joseph  Hughes,  Pilgrim  Street,  Ludgate 

Hill,  E.C. 
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m  BEST  AID  IH  MCHMG  GEOGBAPHT. 

RICE'S  PATENT 

MECHANICAL  GLOBE. 

Specially  designed  to 
lllnstrate  tbe  ilterna- 
dooandTarying  lengths 
of  MT  and  NIGHT, 
tbe  Snccessionlof  tbe 
SEiSOMS,  and  other 
Phenomena  arising 
Itom  the  Diomal  and 
Annual  lotions  of  the 
Earth. 


"Recommtnded  by  H.M, 

hispectoTB  and  the  lead' 

ing  educationiste. 


Price,  fltted  >Arith  Six-inch    Globe  of  the 
best  quality,  ONE  GUINEA. 


0^  DETAILED    PROSPECTUS   ON  APPLICATION. 


LONDON : 

GEORGE  PHILIP  &    SON,   32,  Fleet  Street. 


APPROVED   EDUCATIONAL  WORKS. 

By  /.  C.  CaRTlJii,  B.A. 
A  School  and  College  History  of  Sbtfland,  coti' 

teiniug  offpiam  sttppiemeutar^r  Ohaptierii  off  ReligSpnTOotistitutiiailftl 
History,  Literature,  Oommeixx!,  etc.    3tfth  Thousand.    Price  6a.  6d. 
'  A  md«tadmliiablegen«nil  n&rraCiVe  ia  given  of  political  eventa.'— CiV>'/ 
ArvuJs  GiueUe. 

A  Short  Manual  of  Bngrlish  History.    With  Genea^ 

logical  Tables.    l»th  Tliouaand.    Price  tkl. 

*  One  Of  the  best  summaries  of  English  History  wliich  has  yet  b^tn 
published.'— iiUu^tioiia^  Tima. 

Outlines    of    "Rngliah    History.      256th    Thousand. 
Price  6d.  ^ 

*  As  an  introduction  to  English  History  we  know  of  none  equal  to  it. 
— Quarterly  JounuU  or  Education. 

Outlines  of  Scripture    History.    4drd  Thousand. 

Price  6d. 

*  Concise,    comprehensive,   and    well-arranged.'— CAureA  and  School 

An  Enfirlish  Grammar  for  School?.  With  numerous 

Exercises,  E^samples  of  Parsing,   Analysis,   etc.    S3nd  Thousand. 
Price  Is. 

*  The  definitions  are  plain  and  exact,  and  the  explanatoiy  notes  are 
moiit  clear  and  iorc\h\e.—*Schoolmagter, 

Outlines  of  English  Granunar.    W^ith  copious  Exer- 
cises.   SMtli  Thousand.    Price  tfd. 

*  Qemarkablv  clear  in  its  deftnitions,  copious  In  its  facts,  and  rich  In 
the  examples  ft  gives  for  exercise.'— /VeeMaa. 

A  Manual  of  Grammatical  Analysis.  With  copious 

Exercises  for  Analysis  and  Composition.    78th  Thousand.    Price  6d. 

*  A  very  clear  and  excellent  manual.'— ^inlhoo/  Board  Chronicle, 

A  Manual  of  BtsrmolOflry.     l^th  Thousand.    Price  6d. 
*Ably   executed.     The    notes  are  especially  valuable.'— ftfueationa/ 
Review. 

Outlines  of  G^eography.     179th  Thousand.  Price  6d. 
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The  boys  who  learnt  to  swim  were  rewarded  with  a 
certificate,  which  they  highly  valued.  The  children  were 
never  allowed  to  stand  about  after  undressing  nor  after 
bathing,  when  they  rubbed  themselves  well  all  over  with 
a  rough  towel  These  the  children  provided  themselves, 
and  it  was  a  punishable  offence  to  leave  the  bath  with 
wet  hair. 

We  will  not  stop  to  describe  the  swimming  races  at  the 
end  of  the  season.  We  should  like  to  attempt  that  between 
the  two  schools,  for  instance,  when,  as  with  the  cricket, 
there  was  the  same  eager  struggling  for  the  first  place. 

Prizes  were  given,  in  the  same  year  as  the  events 
recorded  in  the  last  chapter,  at  a  public  meeting.  After  the 
distribution,  at  which  friends  from  both  schools  were  well 
represented,  the  chairman,  who  was  the  chairman  of 
Mr.  Henton*s  committee,  presented  him  with  a  very  beau- 
tifiil  timepiece,  on  behalf  of  the  scholars,  teachers,  and 
committee.  After  which  the  Chairman  of  the  School 
Board  said  that  he  had  a  like  pleasant  duty  to  perform  on 
behalf  of  tiie  Board,  teachers,  and  scholars,  in  presenting 
a  writing-desk  to  Miss  Danford. 

Within  a  month  these  two  personages  had  bidden 
adieu  to  Mr.  and  Mrs.  Stafford  and  all  their  firiends,  and 
had  gone  to  open  a  boarding-school  in  a  town  in  one  of 
the  metropolitan  counties. 

Chapter  IX.— The  Last. 

Mrs.  Henton,  nU  Alice  Danford,  was  now  to  help  her 
husband  in  the  new  undertaking.  We  will  not  describe  the 
building  in  which  Mrs.  Henton,  who  had  lately  had  a 
considerable  sum  of  money  left  him  by  his  uncle,  had 
taken  every  pains  to  ensure  those  things  so  necessary  to 
the  health  of  his  scholars. 

We  must,  however,  say  a  few  words  about  the  care  of 
his  dormitories,  which  part  of  the  building  is  frequentiy 
not  properly  cared  for. 

The  younger  boys  were  to  be  accommodated  with 
large  open  sleeping  apartments,  with  beds  in  each  apart- 
ment for  twelve  children.  The  elders  were  to  have  their 
rooms  divided  into  cubicles ;  the  partitions  being  made 
of  wood,  and  so  arranged  that  they  were  nowhere,  except 
at  their  supports,  touching  the  fioor.  They  were  sliding 
partitions,  and  could  be  removed  altogether,  if  necessary. 

The  utmost  care  was  taken  that  the  rooms  should  be 
ventilated  day  and  night|  and  in  the  winter  they  were 
slightiy  warmed. 

In  the  middle  of  the  rooms,  the  whole  of  the  washing- 
basins  were  arranged,  one  to  each  boy. 

No  visiting  in  cubicles  was  permitted  on  any  account. 
In  fact,  so  stringent  were  the  rules,  that  one  boy  who 
had  disobeved  three  times,  after  repeated  caution,  had 
been  immediately  expelled. 

Mrs.  Henton  performed  her  part  in  seeing  that  the  ser- 
vants kept  the  bedrooms  perfectiy  dean.  She  was  also 
most  careful  in  superintending  the  purchase,  and  also 
the  cooking,  of  all  the  food,  knowing  that  in  such  a  school, 
all  the  care  taken  to  ventilate,  warm,  and  in  other  ways 
care  for  the  health  of  the  body,  would  be  altogether  un 
successful  without  the  body  being  well  built  up  by  proper 
nourishment. 

Mr.  Henton  was  most  successful  in  hi$  new  school, 
assisted  by  his  amiable  and  affectionate  wife.  Constant 
correspondence  was  kept  up  with  the  Staffords,  and  it 
was  geaeraUy  arranged  that  the  two  families,  numbering 
a  fcNT  more  heads  than  formerly,  should  spend  their 
vacations  together. 

Both  masters  earned  the  love  and  respect  of  their  pupils 
and  their  parents,  and  hope  to  be  able  to  retire  in  their 
old  age  to  the  pretty  littie  town  of  Dawlish,  in  which  they 
have  spent  many  a  happy  hour  together— in  which  wish 
we  most  heartily  join. 

THE  END. 
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BY  MRS.  MORTIMER, 

Lecturer  on  Kinder-garten  at  the  Home  and  Colonial  Training 

College^  London* 

Section  IL — Phenomena  of  Nature, 

LESSON— THE    AUTUMN. 

We  have  already  spoken  about  two  parts  of  the  year. 
Can  you  tell  me  what  they  are  ?  The  Spring  and  the 
Summer.  How  many  parts  have  we  still  to  talk  aboat  ? 
Two.  What  are  they?  The  Autumn  and  the  Winter. 
We  have  one  name  for  all  these  parts ;  do  you  know  what 
it  is.^  Yes,  we  call  them  the  Seasons.  How  many 
Seasons  are  there?  Four.  What  are  their  names? 
Spring,  Summer,  Autumn,  and  Winter. 

Now,  you  can  tell  me  some  of  the  work  that  is  done  in  the 
Spring — what  kind  of  weather  we  have — ^the  flowers  that 
grow,  etc.  Then  you  can  also  tedl  me  about  the  Summer 
— ^the  nice  warm  weather  and  long  days — ^the  bright  sun- 
shine— the  lovely  flowers,  and  the  fruit,  etc  Then  the 
next  season  is  called  Autumn,  and  I  want  you  to  try  to 
teli  me  what  goes  on  then,  the  flowers  that  grow,  and  the 
kind  of  weather  we  have. 

Do  you  remember  the  hot  weather  we  have  in  the 
Summer,  and  the  very  long  days,  and  how  ^ou  liked 
playing  in  the  garden,  and  did  not  go  to  bed  tiU  it  was 
very  late  ?  Wd>,  when  the  Autumn  comes  the  days  begin 
to  get  much  shorter,  and  I  daresay  you  will  notice  that 
it  is  too  dark  to  play  out-of-doors  in  the  evening,  and  so 
you  go  to  bed  earlier.  Do  you  mind  that  ?  No,  because 
we  cannot  see  to  play,  and  we  can  go  to  sleep  when  it  is 
dark.  What  do  you  notice  about  your  clothes?  Our 
mothers  are  careful  to  wrap  us  up  well  when  we  go  oat 
Why  ?  Because  the  weather  is  much  colder,  and  we  might 
catdi  cold  if  we  were  not  well  wrapped  up. 

How  did  you  say  the  gardens  looked  in  the  summer  ? 
Very  bright  and  pretty.  Why  ?  Because  they  were  full  of 
lovcily  flowers.  What  else  did  you  notice  in  the  gardens  ? 
The  birds  singing,  the  bees  flying  about  from  flower  to 
flower,  and  butterflies,  and  many  other  things.  Then 
the  air  is  filled  with  the  scent  of  the  pretty  flowers.  Yes, 
that  is  quite  right.  In  the  Autumn,  however,  you  will 
not  find  the  butterfly  and  bee.  Do  you  know  why? 
Because  the  weather  is  cold.  Then  most  of  the  bright 
flowers  have  died,  especially  after  the  first  part  of  the 
Autumn  has  gone.  We  still  have  a  few  flowers  left  Can 
you  tell  me  the  names  of  any  ?  Asters,  dahlias,  andchry< 
santhemums.  Yes,  the  chrysanthemums  are  the  real 
Autumn  flowers,  and  remain  a  long  time  in  the  garden. 
And  now,  I  want  you  to  tell  me  about  the  fruit.  You 
remember  that  in  early  summer  we  had  strawberries, 
gooseberries,  raspberries,  etc.,  and  later  we  had  cherries, 
and  some  apples  and  pears.  Can  you  tell  me  what  we 
have  in  the  Autumn  ?  Apples,  pears,  and  oranges  Where 
have  you  seen  the  oranges  growing  ?  That  is  right ;  we 
cannot  see  them  in  our  gardens  for  they  grow  in  a  wanner 
country.  They  are  sent  to  us  from  countries  that  are 
very  much  hotter  than  ours,  and  they  come  a  long  way. 
Do  you  know  how  they  are  brought  to  this  country  ?  They 
are  packed  in  large  boxes,  and  brought  across  the  sea  in 
ships. 

Now,  I  want  some  of  you  to  tell  me  the  work  that  is 
done  at  this  time  of  the  year.  The  hsurvest  is  finished. 
Do  you  know  the  names  of  some  of  the  things  that  are 
gathered  at  this  time?  Yes,  apples  and  pears.  And 
what  else  ?  Com  and  hops.  You  wiU  see  the  men  very 
busy  ploughing  the  ground,  and  sowing  seeds  for  next 
year's  crops. 

Then  if  we  stay  with  the  farmer  we  shall  find  him  very 
busy  threshing  the  com.  Can  you  tell  mc  what  that 
means  ?    Why  do  they  thresh  com  ? 

The  summary  should  consist  of  the  names  of  the  dif- 
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ferent  flowers  and  fruits  that  grow  in  the  Autumn,  and  of 
the  different  work  done  by  the  farmer  and  gardener  at 
this  time  of  the  year. 

Section  III, — Scenes  of  Common  Life. 

LESSON— MEANS    OF    WARMING    AND 

LIGHTING. 

(A)  Means  of  Warming, — Now,  children,  will  you  tell 
me  what  kind  of  weather  we  have  in  the  summer  ?  And 
in  the  winter  ?  How  do  you  often  feel  in  the  winter  ?  Do 
you  like  feeling  cold  ?  What  do  you  do  to  warm  your- 
selves? Run  about  and  play  at  games  that  make  us 
move  quickly.  Do  you  run  about  the  house  to  keep 
ram  ?  What  do  we  have  in  our  houses  to  keep  us  warm  ? 
Fires.  Do  we  have  fires  in  the  summer-time  ?  Yes,  in 
the  kitchen*  Why  ?  To  cook  our  food.  But  do  we 
have  a  fire  in  the  sitting-room  ?  Why  not  ?  Because  it 
is  quite  warm  enough  without  a  fire.  How  is  that  ?  The 
sun  is  so  hot  and  shines  so  brightly,  that  it  makes  all  the 
rooms  warm.  Then  we  have  found  out  that  the  sun  keeps 
us  warm  in  the  simmier,  but  in  the  winter  we  are  obliged 
to  have  fires  to  make  us  warm. 

When  you  are  in  the  schoolroom  in  the  winter,  do  you 
feel  cold  ?  How  is  that  ?  Are  there  any  fires  in  your 
school  ?  Well,  I  wonder  how  the  room  is  warmed.  Well, 
Mary,  what  do  you  say  ?  There  are  a  great  many  hot 
pipes  in  the  room.  Whereabouts  are  these  pipes  ?  All 
round  the  room,  under  the  floor,  and  down  the  walls. 
How  do  you  know  they  are  hot  ?  I  have  put  my  hands 
on  them.  Yes.  I  often  see  little  bo^s  and  girls  putting 
their  hands  on  the  pipes,  and  sometimes  I  see  the  boys 
putting  their  feet  on  them.  Why  do  they  do  this  ?  To 
make  their  hands  and  feet  warm.  Do  you  know  what 
makes  the  pipes  hot  ?  Well,  listen,  and  I  will  tell  you. 
There  is  a  very  large  fire  making  the  water  very  hot,  and 
this  hot  water  runs  through  the  pipes  and  msdces  them 
hot  By  the  time  the  water  has  been  through  the  pipes 
it  is  cold  and  firesh  hot  water  goes  into  them,  and  in 
this  way  the  pipes  are  kept  warm.  The  caretaker  only 
has  one  large  fire  to  see  to,  and  he  has  not  the  trouble 
of  clearing  away  a  great  deal  of  ashes  from  the  fire-grates 
like  your  mother  has  to  do  at  home.  Harry  says  that  he 
knows  a  school  where  they  have  very  lai^e  fire-grates. 
Well,  this  is  not  as  nice  as  the  pipes.  Can  you  teU  me 
why  ?  In  our  lai^e  room  it  does  not  matter  where  you 
sit,  you  will  find  it  warm,  but  in  the  large  rooms  warmed 
by  the  fire-grates,  the  children  who  sit  near  are  very  warm, 
and  the  children  who  sit  at  the  other  end  of  the  room  will 
be  very  cold,  although  there  is  a  large  fire  in  it. 

If  any  of  the  children  should  have  seen  the  steam 
warming  apparatus,  the  teacher  might  explain  that  steam 
is  pass^  into  the  pipes  from  a  large  boiler  instead  of 
water.  A  simple  experiment  might  be  made  before  the 
children  by  means  of  a  spirit  lamp,  kettle,  and  piece  of 
metal  tubing. 

Now,  you  can  tell  me  two  ways  of  warming  our  rooms. 
What  are  they  ?  Fire-grates  or  open  fires,  and  hot-water 
pipes. 

How  many  of  you  have  been  to  church  ?  Do  you  feel 
cold  there  ?  What  makes  the  church  warm  ?  Yes,  there 
is  a  fire  there,  but  is  it  an  open  fire  like  ours  at  home  ? 
No,  it  is  a  la^  stove.  These  stoves  are  very  useful  for 
warming  large  rooms.  They  throw  out  a  great  deal  of 
heat.  Very  often  in  churches  you  see  the  gas  bumin|^, 
even  in  the  morning.  Do  you  know  why  the  gas  is 
alight?  To  give  us  light  Do  we  want  the  gaslight 
when  the  daylight  is  good  ?  The  gas  is  lighted  to  help  to 
warm  the  church.  Well,  John,  what  do  you  want  to  say  ? 
The  school  I  used  to  go  to  had  large  stoves  in  the  rooms. 
Oh,  yes.  Stoves  are  also  used  to  warm  many  other  places 
besides  churches  and  schoolrooms. 

Sometimes  people  have  gas  stoves  to  warm  their  rooms ; 
that  is,  they  bum  gas  always  instead  of  fires.  Some  of 
these  stoves  look  very  pretty,  and  when  alight,  look  like 
the  open  fire.    They  are  v^  clean.    W^t  does  your 


mother  have  to  do  after  there  has  been  a  fire  ?  She  has 
to  clear  away  the  ashes,  and  clean  the  £^te.  With  a 
gas  stove  she  would  only  have  to  turn  out  the  gas  ;  there 
would  be  no  dust  or  dirt.  Then,  when  she  wants  a  fire 
she  would  not  have  to  carry  coals  about,  or  paper  and 
wood.  She  would  only  have  to  light  the  gas.  You  see, 
then,  that  this  is  another  way  to  warm  the  rooms. 

Sometimes  rooms  are  warmed  in  the  following  way  by 
means  of  hot  air.  A  lai]ge  furnace,  with  a  shan  leading 
up  to  the  room  is  built  in  the  cellsur,  or  at  the  bottom  of 
the  building.  What  do  you  mean  by  a  furnace  ?  What 
is  a  shaft  ?  The  teacher  should  Sketch  this  on  the  black- 
board, and  then  point  out  that  a  grating  'is  put  into  the 
shaft  leading  into  the  room,  and  that  this  grating  can  be 
opened  or  closed  whenever  the  teacher  wishes,  and  explain 
why.  A  very  large  fire  is  made  in  the  furnace,  and  the 
air  passing  over  it  is  made  very  hot,  and  then  goes  up  the 
shaft.  Where  does  the  shaft  lead  to?  What  comes 
through  the  grating  ?  How  does  this  warm  the  room  ? 
You  will  notice  on  the  other  side  of  the  room  another 
grating,  and  if  you  put  your  hand  there  you  will  not  find 
hot  air.  This  grating  lets  the  air  out  after  it  has  passed 
through  the  room.  You  see,  then,  that  this  is  something 
like  the  hot-water  pipes.  The  hot  water  runs  through  the 
pipes,  and  when  cold,  passes  out  The  hot  air  passes 
through  the  room,  and  leaves  it  at  the  other  end.  If  you 
put  your  hand,  or  even  stand  near  the  grating  in  the  shaft, 
you  will  feel  the  hot  air  rushing  into  the  room.  This 
way  of  warming  the  room  keeps  every  part  of  the  room 
warm. 

Now,  I  want  you  to  think  about  what  we  have  been 
talking ;  and  tell  me  the  different  ways  of  warming  the 
rooms,  etc. 


We  warm 
We  warm 
We  warm 
We  warm 
We  warm 
We  warm 


rooms 
rooms 
rooms 
rooms 
rooms 
rooms 


by  means  of  open  fires  or  grates, 
by  means  of  closed  fires  or  stoves, 
by  passing  hot  water  through  pipes, 
by  passing  steam  through  pipes, 
by  means  of  gas  in  gas  stoves, 
by  means  of  hot  air. 


(B)  Means  of  lAghting.—^OYi  I  want  you  to  think  about 
something  else.  When  it  gets  dark  what  must  we  do  if 
we  want  to  see  ?  We  must  get  a  light  What  kind  of 
light  do  we  get?  Well,  one  little  girl  says  her  mother 
lights  the  gas,  and  another  says  her  mother  lights  the 
lamp,  and  here  is  a  little  boy  who  says  his  mother  lights 
a  candle.  So  you  see  there  are  several  ways  of  getting 
light  Tell  me  them  again.  The  gas,  the  lamp,  and  the 
candle.    We  will  have  a  talk  about  each  of  them. 

How  docs  your  mother  light  the  gas  ?  Yes,  she  turns 
on  a  little  tap,  and  then  lights  it  With  what  does  she 
light  the  gas  ?  With  matches  or  a  piece  of  lighted  paper. 
Does  your  mother  have  to  put  anything  in  the  tap  ?  Can 
you  see  the  gzis  before  it  is  lighted?  How,  then,  do  you 
know  when  it  is  turned  on  ?  That  is  right,  you  can  smell 
it  Can  you  smell  it  when  it  is  alight  ?  No,  there  is  no 
smell  when  it  is  alight  But  there  is  another  way  you  can 
tell  when  the  gas  is  turned  on.  Can  you  tell  me  ?  Yes 
you  can  hear  it.  Do  you  know  that  you  shoidd  never 
touch  the  gas  pipes  ?  Why  ?  Well,  I  will  tell  you.  If 
the  gas  is  turned  on  without  being  lighted,  the  gas  keeps 
on  coming  out  of  the  pipe,  and  the  room  gets  quite  fiill  of 
gas.  Then  if  any  one  goes  into  the  room  with  a  light  the 
gas  would  catch  fire,  and  there  would  be  an  explosion. 
Have  you  ever  heard  of  an  explosion  ?  What  does  it  do  ? 
The  teacher  mi|[ht  here  relate  a  short  account  of  a  eas 
e  xplosion,  showmg  the  damage  done,  etc.  What  kind  of 
light  do  we  say  the  gas  gives?  A  nice  bright  light. 
What  must  you  remember  about  the  gas?  That  it  is 
very  dangerous,  and  we  must  not  touch  the  pipes.  If 
ever  you  smell  gas  what  should  you  do  directly  ?  TeU 
mother,  so  that  she  can  see  to  it  Yes,  sometimes  there 
is  a  very  small  hole  in  the  pipe,  and  the  gas  comes  out  or 
escapes.  Your  father  must  men  stop  up  the  hole  or  call 
the  gasfitter  to  it. 

Now  I  should  like  you  to  tell  me  something  about  the 
lamp.  How  many  of  you  have  lamps  at  home  ?  What 
does  your  mother  put  into  the  lamp  ?    OIL    What  oil 
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does  she  use  ?  What  else  is  in  the  lamp  ?  The  wick. 
Of  what  is  the  wick  made  ?  Which  part  of  the  lamp  does 
your  mother  light  ?  The  wick.  Now  you  must  suso  be 
very  careful  with  the  lamps,  for  if  you  knock  the  mover 
the^  are  very  dangerous ;  the  oil  quickly  catches  light 
and  it  is  very  difficult  to  put  out,  and  even  if  the  oil  did 
not  bum  it  would  spoil  whatever  things  it  fell  upon. 
Which  do  you  think  your  mother  likes,  the  gas  or  the 
lamp  ?  Why  1  Because  the  gas  is  easily  lighted,  and  is 
no  trouble.  And  the  lamp  t  The  lamp  has  to  be  cleaned 
and  filled  with  oil  every  day.  There  is  another  kind  of 
lamp  in  which  we  do  not  bum  oiL  Do  you  know  what 
we  put  in  them  \  Yes,  spirit  Do  you  know  the  name  of 
the  spirit  ?  Ah,  Harry  knows,  because  he  says  he  fetches 
it  for  his  mother.  Look,  I  will  write  it  on  the  board ; 
you  see  it  is  a  very  long  word  for  you :  meth-y-lat-ed 
spir-it  For  what  does  your  mother  use  these  lamps? 
For  carrying  about  the  house,  etc. 

We  have  still  one  light  to  talk  about  What  is  it  ? 
The  candle.  Of  what  is  the  candle  made  ?  Of  tallow, 
and  a  wick  in  the  middle.  What  use  is  the  wick  ?  Of 
what  use  is  the  tallow  ?  In  what  do  we  stand  the  candle  ? 
Why  ?  Do  we  get  as  much  light  from  the  candle  as  we 
do  from  the  gas  or  lamp  ?  Why  does  not  your  mother 
like  you  to  carry  the  candle?  Because  we  drop  the 
grease  about  the  house. 

Then  there  is  another  light  you  have  not  told  me  about, 
and  perhaps  many  of  you  liave  not  seen  it  If  you  go  to 
some  of  ihe  railway  stations  you  can  see  it.  It  is  also  to 
be  seen  in  large  shops,  and  also  in  some  of  the  streets. 
1  mean  the  electric  light.  Hands  up  those  of  you  who 
have  seen  this  lig&t  What  kind  of  light  is  it  ?  It  is  very, 
very  bright,  and  looks  very  nice.  You  shall  learn  more 
about  this  another  day. 

Section  IV. — Common  Employments. 

LESSON— THE   ERRAND  BOY. 

We  are  going  this  morning  to  talk  about  the  errand-boy, 
and  I  want  you  to  tell  me  all  you  can  about  him.  What 
work  do  errand-boys  have  to  do  ?  They  have  to  take 
messages,  parcels,  and  letters  for  their  masters.  What 
do  they  do  when  they  are  not  thus  running  about  ?  Who 
has  seen  an  errand-boy  busy  in  the  shop  ?  Well,  tell  me 
some  of  the  things  he  was  doing.  Yes,  he  has  to  sweep 
and  dust  the  shop,  clean  the  windows,  etc.,  light  the  fires, 
and  some  of  them  have  to  clean  knives  and  boots,  etc. 
Then  the  big  ones  take  the  shutters  down  and  open  die 
shop.  So  you  see  they  have  to  get  up  early  in  the  morn- 
ing, and  they  generally  have  to  put  the  shutters  up  at 
night  The  duties  of  errand-boys  should  be  carefully 
recapitulated  before  proceeding  with  the  lesson. 

Now,  children,  how  many  of  you  would  like  to  be 
errand-boys  when  you  are  big  enough?  Very  well,  then, 
we  will  see  what  kind  of  boys  you  must  be,  in  order  to 
make  good  and  useful  errand-boys.  Let  us  see  what  is 
the  first  thing  the  errand-boy  has  to  do.  He  has  to  take 
messages  and  parcels.  When  his  master  is  giving  him  a 
message,  what  should  he  be  domg?  Listenmg.  Yes, 
and  very  attentively.  It  would  not  do  for  him  to  be  look- 
ing at,  or  thinking  about  anything  else.  Why  ?  Because 
if  he  did  not  hear  the  message  properly,  he  would 
probably  make  mistakes  when  he  delivered  it,  and  this 
might  cause  a  great  deal  of  trouble.  So  we  say, '  An 
errand-boy  must  attend  to  what  is  said  to  him.' 

Again,  perhaps  the  errand-boy  might  have  several 
messages  and  parcels  to  deliver,  and  his  master  would 
then  write  the  addresses  on  the  parcels.  Then  what 
must  the  boy  be  able  to  do,  so  as  to  leave  the 
right  parcel  at  the  right  house?  He  must  be  able 
to  read.  Very  often  he  would  receive  money  for  the 
goods,  and  then  what  would  he  have  to  do?  He 
would  have  to  write '  Paid,' and  also  his  name  on  the  bill. 
You  see,  then,  that  errand-boys  must  be  able  to  read  and 
write.  Then  while  you  are  at  school,  if  you  want  to  be 
errand-boys,  what  must  you  leam  to  do  ?    We  must  leam 


to  read  and  write.  Yes,  you  must  work  veiy  hard  while 
you  are  at  school,  for  you  will  have  but  little  time  or 
chance  afterwards. 

When  the  boy  has  started  on  his  errands,  what  should 
he  do  ?  He  should  go  quiddy  to  the  places  he  has  to  call 
at,  and  return  as  soon  as  possible.  Who  has  ever  seen  a 
boy  going  on  an  errand  ?  Very  well,  Mary,  what  did  you 
see  him  doing  ?  He  was  carrying  a  parcel,  and  going 
along  very  quickly.  Was  that  the  right  thing  to  do? 
Yes.  Wdi,  John,  what  have  you  to  say  ?  I  saw  a  boy 
who  had  put  his  basket  down,  and  was  playing  at  marbles 
with  some  other  boys.  Was  that  right  ?  Why  ?  Because 
he  was  playing  when  he  ought  to  have  been  working. 
Yes,  and  very  likely  the  people  to  whom  he  was  going 
were  waiting  for  the  things  he  had  for  them.  What  do 
you  think  his  master  would  say  if  he  saw  him  doing  such 
a  thing  ?  He  would  be  very  angry,  and  very  likely  he 
would  not  keep  him  as  his  errand-boy,  and  so  the  boy 
would  lose  his  place.  The  class  should  then  repeat, 
'An  errand-boy  should  go  quickly  when  sent  on.  an 
errand.' 

If  a  master  wants  an  errand-boy,  do  you  know  what  he 
does  ?  Yes,  he  puts  a  card  in  the  window  widi  the  words 
'Errand-boy  wanted'  printed  on  it  Boys  read  the 
card,  and  if  they  want  work  they  go  into  the  ^op  to  see  if 
the  master  will  have  them.  Now  which  of  the  two  follow- 
ing boys  do  you  think  a  master  would  choose  ?  One  has 
very  clean  hands  and  face,  his  boots  well  polished,  and 
his  clothes,  though  perhaps  not  new,  nicely  brushed. 
The  other  has  dirty  hands  and  face,  his  clothes  very 
untidy,  and  his  boots  not  blacked.  The  first  one. 
Why  ?  Yes,  we  do  not  like  to  see  a  dirty,  untidy  boy 
about  the  house.  The  chilchen  should  then  repeat,  '  An 
errand-boy  should  be  clean  and  tidy.' 

Suppose  a  boy  had  to  take  a  very  nice  cake  to  a  house, 
but  going  along,  he  thought  he  should  like  a  cake  like  that 
to  take  home  with  him,  and  then,  instead  of  leaving  it  at  the 
proper  place,  he  takes  it  home.  What  do  you  think  the 
lady  would  do  who  expected  the  cake  ?  She  would  go  to 
the  shopkeeper  and  tell  him  that  she  had  not  received  the 
cake.  What  would  the  shopkeeper  then  do  ?  He  would 
call  the  errand-boy  and  question  him  about  it  Perhaps 
the  errand-boy  would  say  that  he  had  left  it  at  the  house. 
What  would  this  be  doing  ?  Telling  a  story.  And  what 
had  he  done  when  he  took  the  ddce  home?  He  had 
stolen  it.  Do  you  think  the  boy  would  keep  his  place? 
No,  the  master  would  soon  find  him  out  Yes,  and  then 
he  would  lose  his  situation,  and  what  is  worse  still,  he 
would  find  it  very  difficult  to  get  another  one.  Do  you 
know  way  ?  When  a  master  takes  a  new  errand-boy  he 
generally  wants  what  is  called  a  character,  and,  therefore, 
he  asks  the  boy's  last  employer  all  about  hiou  The 
children  should  then  repeat^ '  An  errand-boy  should  be 
truthful  and  honest' 

The  teacher,  proceeding  in  a  similar  manner,  should 
show  the  necessity  of  errand-boys  being  respectful, 
obliging,  obedient,  and  industrious,  and  abo  how  un- 
pleasant it  is  to  have  to  deal  with  boys  who  do  not  possess 
these  qualities,,  and  how  pleasant  it  is  to  work  with 
good,  happy,  industrious  boys. 

As  a  recapitulatory  exercise,  the  children  might  write 
the  following  on  their  slates,  or  repeat  from  blackboard  : — 

An  errand-boy  has  to  take  messages,  parcels,  and 
letters. 

He  has  also  to  sweep  and  dust  the  shop,  dean  the 
windows,  etc. 

Sometimes  he  has  to  clean  boots,  light  the  fires,  and 
open  and  shut  the  shop. 

An  errand-boy  must  be  able  to  read  and  write. 

He  must  be  attentive,  active,  clean,  truthful,  and 
honest 

{To  be  continued.) 
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ANSWERS  TO 

FIRST  YEAR 
Pnpil  Teachers  at  end  of  Fint  Tear. 

Thru  hours  fmd  a  halfaUcwetL 
Arithmetic. 

MALES. 

1.  Add  together  J  of  7,  f  of  8,  J  of  9,  and  J  of  10,  and  say 
what  fraction  of  37^  is  27^. 

(a)        *  of  7  +  f  of  8+i  of  9  +  f  of  10 

=  v+v+v+v 

«     5t+6f  +  7i+8f  (*)    27A 

=  29j|i.    Ans.  =1^.    Ans. 


2.  A  fanner  left  his  children  a  sum  of  money  which  was  the 
least  number  of  pounds  that  could  be  divided  by  24,  27,  28,  32, 
36,  and  56.     Find  the  sum. 

Amt.  left =L. CM.  of  24,  27,  28,  32,  36,  56. 


2.  U£i  IS  worth  25*3  francs,  find  the  value  of  £^  75.  6d.  in 
French  money. 

£^  7s.  6d.=;f4l=;f4  375 
Since     ;ii=25*3fianca 

;f4-375= 25  •3x4-375 

=  iio'6S75  francs.    Ans. 

3.  Which  is  the  greater,  and  by  how  much,  '0475  of  a  guinea 
or  '325  of  half-a-crown  ? 


*0475  o^  ^  guinea 

=  •0475 
21 

-— 

475 
950 


•325  of half-acrown 

=  •325 

^ ?p 

d,  9750 


s. 


9975 
12 


d.  1 1  '9700 

d.  ii*97-975d.=2'22d. 
-".   *0475  of  a  guinea  is  the  greater  by  2'22d.    Ans. 

4.  A  can  reap  |  of  a  field  in  2|  days,  and  B  can  reap  t  of  it 
in  4^  days.  In  what  time  could  A  and  B  reap  the  whole  field  if 
working  together  ? 

A  can  do  t  in  2}  days 


i» 


1*     2f 

im-2 


>9 


J  in-i — 2=6  days. 
4 
B  can  do  *  In  4^  days. 


II 


II 


iin4i 


II 


,>        fin^=7idays. 
3 
A  can  do  (  in  I  day. 


B 


II 


— -  or  Ain  I  ^^1- 
7* 


A  +  B  can  do  J+-^=535=JV=  Ain  i  day. 

30 
Time  for  A  and  B  to  do  A= ' 

«=i^'=.^*.    Ans. 


3        — 


FEMALES. 


I.  Find  by  practice  how  much  the  assets  of  a  bankrupt 
amount  to  if  his  debts  are  jf  9,285,  and  he  can  pay  17s.  11^. 
per  £. 

9i285  #  17s.  ix^  each. 

£    %.    d. 


108.   =s  )  of  a  ;£ 

5a.         s^  of  108. 

2s.  6d.=si  of  5s. 

^d.  s  I  of  2s.6d. 

s^of     5d. 


ft 


928500=  Amount  at  £1       per  £, 


4643   10     0   a 

105.            „ 

2321      50   = 

5s.  ^^  ff 

1160  12     6  = 

2s.  6d.  „ 

193    8    9  = 

5d.i, 

19    6  10^=5 
;C8337    3    ii= 

id.,, 

17s.  I  ijd.  per  £. 

4 

2 


24,  27,  28.   32.   36,   56 


6,  27,   y,   8,    sr, 


H 

7 


^1  27,  4,  .    ^ 

L.C.M.  =4  X  2  X  27  X  4  X  7 =6048 

^"6,048= sum  left.  Ans. 


3.  SimpUfy--l 


2i+ii  +  -! 


■i  • 


9        2       4f 

3i       9        2       4f 

_  5-4  +  29  +  2 
16 

=  2.  Ans. 


4.  Make  out  in  proper  form  a  bill  for-^ 

2\i  lbs.  of  bacon  at  10^.  per  lb. 
13        „      ham  at  I  id.  per  lb. 
8^     ,,      cheese  at  is.  ijd.  per  lb. 
3I  doz.  eggs  at  7  for  6d. 
\  cwt.  of  rice  at  ;f  i  13s.  3d.  per  cwt. 
and  4 J  stones  of  currants  at  3d.  per  lb. 

Civil  Service  Supply  Stores, 

London,  S.W.,  15th  Jan.,  18S5. 
Mrs.  Morton. 

Bought  of  Civil  Service  Supply  Co.,  Limited. 

;f    s.    d 

2 ij  lbs.  of  bacon  at  io|d.  per  lb.          018    9} 

13       „      ham  at  I  id.  per  lb o  11  11 

8^     ,,      cheese  at  is.  ijd.  per  lb o    9    6j 

3I  doz.  eggs  at  7  for  6d.            030 

4  cwt.  rice  at  i^ I  13s.  3d.  per  cwt o    8    3I 

4 J  stones  currants  at  3d.  per  lb.  _  015 9_ 

£3    7    ik 


Received 


same  time 
J.  Low, 
For 


C.  S.  S.  Co.  LiM. 


Grammar. 


MALES  AND  FEMALES. 


I 


I.  Parse  the  following  sentence : — 

•  Why  did  you  not  do  what  I  bade  you  ?  * 

IVhy — an  interrog.  adv.,  qual.  did  do, 

did—zMx,  verb  to  '  do,'  irreg.  trans.,  indicating  past  tense 

and  completing  neg.  form  of  verb. 
^^M— pers.  pro.,  com.  gen.,  plur.  num.,  2nd  pers.,  nom.  to 

did  do. 
not — adv.  of  mood  (negation),  qualifying  did  do, 
do — irreg.  trans,  verb,  act.,  inf.,  pres.,  gov.  by  did. 
did  do — irreg.  trans,  verb,  act.,  ind.,  past,  plur.,  2nd,  agreeing 

with  its  nom.  you. 
what — comp.  rel.  pro., = that  which ;  thai — neut.,  3rd,  sing., 

obj.,  gov.  by  did  do ;  which — neut.,  3rd,  sing.,  obj.,  gov. 

by  to  dOt  und. 
/—pers.  pro.,  com.  gen.,  ist  sing.,  nom.  to  bade, 
baae — irreg  trans,  verb,  act.,  ind.,  past,  lst>  sing.,  agreeing 

with  its  nom.  /. 
you-'^tn,  pro.,  com.  gen.,  2nd,  plur.,  obj.,  gov.  by  badt. 

2,  What  is  an  affix  ?    Give  as  many  affixes  as  you  can  which 
are  used  in  forming  English  nouns,  with  examples. 
An  affix  is  a  syllable  added  after  a  root,  as  bond — bond-o^. 

The  principal  affixes  used  in  forming  English  nouns  are : — 

'Ar,  as  beg-g-ar ;  -^,  read-er ;  or,  sail>or  ;  -yir  or  tir,  saw- 
yer, cloth-ier ;  -eii,  vix-en ;  -ard  or  or/,  as  lag-g-ard, 
brag-g-art;  -stett  song-ster;  -dom,  king-dom;  -ship, 
frieno-ship;  -hood,  girl-hood;  -ness,  dark-ness;  -th, 
steal-th ;  -y,  beggar-y ;  'ify^  mock-ery ;  -nV,  bishop-ric ; 
'/orh,  wed-lock ;  -fea^f  know-ledge ;  'ing-,  read-ing. 
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3.  Analyse  the  fbUowing  lines : — 

Come  to  the  sunset  tree  t 
The  dav  is  past  and  gone ; 

The  woodman's  axe  lies  free. 
And  the  reaper's  work  &  done. 


SUBJICT. 

Predicate. 

Object. 

Extension. 

[Thou] 

come 

••  • 

to  the  sunset  tree 
(place) 

The  day 

is  past 

••• 

(and)  fit] 

[is]  gone 

.«• 

The  wood- 
man's axe 

lies 

... 

• 
free  (manner) 

(and)  the 
reaper's  work 

1 

xsdone 

•a. 

4.  What  b  a  relative  pronoun  ? 

Give  examples  and  sentences  in  which  they  are  used. 

A  relative  pronoun  is  one  which  not  only  stands  for  a  noun, 
but  relates  to  some  noun  or  pronoun  already  used,  and  which  is 
called  its  antecedent 

The  relative  pronouns  are  who^  which^  wkat^  and  that^  and 
their  compounds. 

Examples :  That  is  the  man  who  called  you. 
I  saw  the  house  which  you  built. 
The  horse  that  I  bought  has  broken  its  1^. 
Ask  him  what  he  wants. 

Qeography. 
{Anrwer  Q,  1  or  Q,  2;  not  bath,) 

1.  Draw  a  map  of  Australia,  marking  the  chief  physical 
features  only. 

2.  Describe  the  mountain  system  of  Scotland. 

Scotland  is  divided  into  the  Highlands  and  Lowlands.  The 
Highlands  may  be  divided  into  two  divisions,  the  Northern 
Highlands  and  the  Grampians.  The  former  Ue  N.  and  W.  of  a 
une  drawn  from  the  Moray  Firth  to  the  Firth  of  Lome  through 
Glenmore,  Ben  Attow,  Ben  Wyvis,  and  Ben  More  being  the 
^ef  heights.  The  Grampians  lie  E.  of  this  line,  and  have  Ben 
Nevis,  Macdhui,  Cairngorm,  and  Caimtoul  as  the  principal 
heights.  '^ 

A  second  line  drawn  from  Arran  in  the  W.  to  Buchan  Ness 
m  the  N.  Sea  mav  be  said  to  divide  the  Grampians  from  the 
Lowlands.  South  of  this  line  are  the  Ochil  and  Sidlaw  Hills, 
near  the  Tay,  the  Campsie  Fella  near  the  Forth  and  Clyde,  and 
the  Lowther,  Pentland,  Lammermoor,  and  Moorfoot  Hills, 
south  of  these  rivers. 

3.  What  do  you  know  of  the  productions  of  Canada  and  the 
puxsmts  of  the  people  ? 

Canada  may  be  said  to  be  a  new  country.  Its  vast  extent  is 
very  lareely  covered  with  forests,  chiefly  of  pine.  The  soil  is 
extremely  fertile,  and  the  people  are  therefore  engaged  chiefly 
m  pursmts  which  foUow  from  these  facte.  Many  are  engaged  in 
cutting  down  timber  and  preparing  it  for  export,  either  in  logs, 
or  sawn,  or  as  ash.  Others  are  engaged  in  agriculture,  whcit, 
barlev,  oats,  inaize,  hemp,  flax,  and  tobacco  b^  largely  grown. 
^^  P?l?®  ^'^'S^  Produce  oak,  maple,  elm,  birch,  walnut, 
beach,  and  cedar.  The  mmeral  wealth  of  Canada  is  also  very 
CTeat,  but  the  min^  are  not  yet  largely  developed.  Gold,  iron, 
alver,  copper,  lead,  and  anc  are  abundant.  The  fisheries  of 
the  eastern  part  of  the  Dominion  are  very  important,  employine 
large  numbers  of  people,  especially  in  Newfoundland. 

History. 

1,  Name  the  different  nations  or  tribes  which  conquered 
tngland  at  different  times  from  ite  earliest-known  history  to  the 
Norman  conquest,  with  dates. 

yJ^^^n  "^  ^  conquered  by  the  Romans,  bdng  invaded 
by  JuUus  Caesar  m  55  and  54  B.C.,  and  by  ClaudiuTm  43  A.D. 


The  Roman  occupation  lasted  till  410  A.D.,  and  during  the  next 
forty  years  the  Picts  amd  Scots  from  Caledonia  in^ed  the 
northern  parts.  These  were  driven  back  by  die  Tnttons  who 
were  invited  over  by  the  British  for  that  purpose.  Various 
tribes  of  these,  including  Saxons,  /ntes,  Angies^  and  Frisians, 
came  over  at  diiSerent  times  from  450  to  582  a.d.  The  country 
was  again  invaded  by  Dams  from  Norway,  Sweden,  and  Den- 
mark, at  various  times  from  787  to  X014. 

2.^  What  led  to  the  peace  of  Wedmore  ?  Who  were  the 
parties  engaged  in  the  battle  of  Ethandune,  and  what  were  its 
results? 

The  battle  of  Ethandune  was  fought  between  the  Danes  under 
Guthrum  and  the  English  under  Alfred.  Alfred  had  visited  the 
Danish  camp,  and  gathering  his  forces  had  attacked  them  at  the 
above  place,  and  gave  them  such  a  beating  that  they  were  glad 
to  yield  to  him.  The  Witan  was  then  meeting  at  Wedmore, 
and  a  treaty  was  signed  by  which  the  Danes  received  East 
An^lia  and  part  of  Merda,  and  Guthrum  consented  to  receive 
Christian  baptism. 

3.  Who  was  Dunstan  ?    Give  a  short  account  of  his  life. 

Dunstan  was  a  monk  who  was  made  Abbot  of  Glastonbury  by 
Edmund.  In  Edwy*s  reign  differences  arose  respecting  the 
secular  clergy,  who  were  often  married,  despite  the  present 
opinion  that  the  clergy  ought  not  to  marnr.  Dunstan  took  the 
part  of  the  monk^  and  in  consequence  of  his  opposition  to  the 
king's  marriage  was  driven  out  ofthe  country.  A  revolt  against 
Edwy,  and  the  succession  of  Edgar  led  to  Dunstaa's  return. 
He  became  Archbishop  of  Canterbury,  and  the  chief  counsellor 
to  the  king.  Under  his  guidance  the  country  was  well  governed. 
He  died  a.d.  989. 

Composition. 

Write  from  memory  the  substance  of  the  following  story  :— 

Two  boys  chanced  to  stray  into  the  kitchen  of  a  public-house. 
They  found  a  large  blazing  hre  and  a  box  containing,  accdrdiiig 
to  the  inscription,  a  Welsh  dwarf;  but  there  was  not  a  person  in 
the  room  b^des.  The  boys  eager  to  see  the  dwarf,  but  unable 
or  unwilling  to  pay  for  the  sight,  began  to  consult  how  they 
should  strive  to  obtain  a  view  They  could  not  carry  the  box 
away,  and  the  lock  being  on  the  inside  they  could  not  force  it 
At  last  they  hit  upon  an  ingenious  stratagem.  "Bj  joint  efforts 
they  pushed  the  box  so  near  the  fire  that  tne  dwarf,  from  the  in- 
creased heat,  was  obliged  to  open  the  door  and  favour  them 
gratis  with  his  wished-for  presence. 


Musle. 

A  fnarter  of  an  hour  allowed  for  this  paper, 

(N.B. — Pupil  Teachers  may  answer  the  questions  in  either 
the  Staff  NoUtion  or  the  Tonic  S0I-&,  but  not  both.  The 
questions  in  the  Tonic  Sol-la  Notation  will  be  found  at  the  end.) 

I.  Write  above  each  of  the  following  notes  its  value-name 
(crotchet,  &c),  and  below  each  its  pitch-name  (A  or  La,  kc.) : — 

1.(1)        («)  (3)  (4)  (s) 

Quaver.         Semibrere.      Semiquaver.        Minim.     DtmiMmiqiiavcr> 


^-^^^ 


I 


li: 


w 


-JSz 


± 


O  or  Sol.        C  or  Do. 


BorSi. 


ForFau 


AorLa. 


2.  Add  time-signatures  to  the  following : — 
(I)  (2)  (3) 


3.  Write  below  each  of  the  following  intervals  its  name  (major 
fourth,  &c) : — 

'  m 


H.    S — A^ 


n^        Minor  and. 


Major  or 
Penect 


5U1. 


22 


Octave  or 
8ch. 
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TONIC  SOL-FA  NOTATION. 

I.  What  are  the  measures  commonly  used  ?  Write  (a)  a  four- 
pulse  tone,  using  two-pulse  measure ;  and  {b)  a  six-pulse  tone, 
using  three-pulse  measure. 

I.  Two-pulse,  three-pulse,  four-pulse,  six-pulse,  and  nine- 
pulse. 


W   II   :-!-:- 


W  II 


2.  Write  down  the  names  of  the  following  intervals : — (i)  it  to 
ioh  ;  (2)  iok  to  ray^ ;  {Z)fah  io /ah\ 

2.  (I)  Minor  second;  (2)  ipajor  or  perfect  fifth;  (3)  octave 
or  eighth. 

3.  Write  the  following  an  octave  lower,  and  explain   the 
meaning  of  "Key  F":— 

Key  F. 

In    :d    :r    \%    :d'   :1    Is    :—  :— 

3.        Key  F. 

In,   :di  :ri   Isi   :d    :1|   Isi   :—  :— 

''Key  F"  means  that  doh  of  the  music  is  to  be  fixed  to  the 
particular  sound  of  the  scale  called  "  F." 


SECOND    YEAR. 
Pnpil  Teaohen  at  ond  of  Second  Tear. 

FIRST  PAPER. 

Thru  hours  and  a  haifalkmtd* 

Euclid. 

MALES. 

[All  generally  understood  abbreviations  for  words  may  be  used.] 

1.  To  draw  a  straight  line  at  right  angles  to  a  given  straight 
line  from  a  given  point  in  the  same. 

What  is  the  corollary  that  can  be  demonstrated  by  the  aid 
of  this  proposition  ? 

Euclid,  Book  I.,  Prop   1 1. 

That  two  straight  lines  cannot  have  a  common  segment. 

2.  Any  two  sides  of  a  triangle  are  together  greater  than  the 
third  side. 

Euclid,  Book  I.,  Prop.  20. 

3.  The  four  sides  of  any  quadrilateral  are  together  greater  than 
the  two  diagonals  together. 


Let  ABCD  be  a  quadrilateral,  and  AC  and  BD  the  two  dia- 
gonals. The  four  sides  AB,  BC,  CD,  DA  together  are  greater 
than  BD  and  AC  together. 

The  sides  B A,  AD  are>BD  in  the  A  BAD  (I.  20),  and  the 
sides  BC,  CD  are>BD  in  the  A  BCD  (I.  20). 

Again:  the  sides  AD,  DC  are  >  AC  in  the  A  ADC  (I.  20), 
and  the  sides  AB,  BC  are  >  AC  in  the  A  ABC  (I.  20). 

.-.  twice  AB.BC,  CD,  DA  are  together  >  than  twice  AC,  BD  ; 
and  AB,  BC,  CD,  DA  are  together  >  than  AC,  BD. 

Q.  E  .D. 

Arithmetic. 

FEMALES. 

I.  Add  J  of  ;f  1,5  of  jf  I  7s,  9d.,  and  ij  of;f  10. 

£  s.    d. 

|0f;^I=JxV=     O    15       O 

I  of;fi7s.9d.  =  |xH'==Vs.=  I    4    8 
ij  of  ;fio=f  X  V  =  i6=i6_o_o 

17  i*^    8     A!:s. 


2.  Express  ^f^  and  *j\  as  decimals. 

y|y=Tfr=Al^'    Ans. 
7J=7'1.    Ans. 

3.  Reduce  i8s.  i^d.  to  the  fraction  of  £\^  and  multiply  the 
answer  by  5]V. 

s.  d. 

sr4i^.    Ans. 


4.  A  father  left  ;£'i40  less  than  one  half  of  his  money  to  his 
eldest  son,  ;^20  and  a  quarter  of  his  money  to  the  second,  £22,0 
less  than  4  to  his  youngest  son,  and  (  to  his  wife.  Find  what 
he  left  and  the  eldest  son's  share. 

Total  money  left 

£. 

=^  - 140  to  eldest  son 
^+20  „  second  „ 
j-220  „  youngest  son 

J .>  wife 

=H-340 
.•.H=340 

H=;gi200.    Ans. 
\  of  jf  1200  -  i4o=;f46o.    Ans. 

Grammar. 

MALES  AND  FEMALES. 

I.  Analyse  the  following  passage,  and  parse  fully  the  words 
in  italics : — 

To  work  wken  others  are  idle  will  enable  you  to  be  idle  when 
others  are  at  work. 

{a)  ANALYSIS. 


Sentence. 


(«) 

To  work  will 

enable  you  to  be 

idle 

when  others  are 
idle 

ic) 

when  others  are 
at  work 


Kbdof 
Sentence. 


Conn. 


Subject. 


Principal 
Sentence. 


Adv.  Sent. 

(time)  to 

'to  work' 

in  a. 

Adv.  Sent. 

(time)  to 

'to  be  Idle' 

in  a 


when 


when 


To  work 


others 


others 


Predicate. 


will  enable 


are  idle 


are  at 

work 


Object. 


von 

(dir  )  to 

be  idle 

(inair) 


£xten. 


{b)    To — particle,  sig^  of  inf.  mood. 

to  toorh^ieg,  trans,  verb,  act.,  inf..  used  as  abstract  noun, 

neut.,  sinp.,  3rd,  nom.  to  'will  enable.' 
when — adverbial  cop.  oonj.  joining  the  sentencesi  '  If  you 

work'  and  '  others  are  idle.' 
idle — adj.  of  quality,  qualifying  'others.' 
will—SMx,  veib  to  'enable,  indicating  future  tense. 
enable — reg.  trans,  verb,  act.,  inf.,  pres.,  gov.  by  'will.' 
will  enable— xtg,  trans,   verb,  act.,  ind.,  pres ,  3rd,  sing., 

agreeing  with  its  nom.  '  to  work.' 
to  be — irreg.  intrans.  verb,  act.,  inf.,  pres.,  gov.  by  '  will 

enable.' 
others — indef.  pers.  pro.,  com.,  plur.,  nom.  to  'are.* 

2.  Give  the  full  force  of  the  prefixes  and  the  meaning  of  the 
following  words : — 

Controvert,  eftace,  irresistible,  invaluable,  pollute,  purpose, 
suecumb. 


Word. 

Prefix. 

Meaning. 

Controvert 

contro- 

igainst ;  to  turn  ai^ainst 

Efface 

ef- 

jut ;  to  destroy  the  face,  to  rub  out 

Irresistible 

ir- 

lot ;  not  to  be  resisted 

Invaluable 

in- 

not ;  not  admitting  of  being  valned 

Pollute 

pol- 

towards  ;  to  wash  towards,  to  defile 

Purpose 

pur- 

forward  ;  to  place  forth,  to  intend 

Sncrumh 

sur- 

under  :  to  lie  down  under 

N  N 
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3.  Paraphrase 

Prepare  you,  eenerals : 
The  enemy  comes  on  in  gallant  show ; 
Their  bloody  sign  of  battle  is  hun^  out 
And  something  to  be  done  immeo  lately. 

Generals  !  it  is  necessary  that  you  should  get  ready  for  battle 
immediately.  Our  enemies  are  approaching  us  in  all  the  glory 
of  battle  array ;  their  ensigns  declaring  their  intention  to  fight 
float  in  the  breeze,  and  an  attack  will  at  once  take  place. 

Geography. 

1.  Draw  a  map  of  India  inserting  the  physical  features  and  the 
chief  townSi 

2.  Name  the  chief  European  seaports  of  the  Mediterranean 
and  the  Baltic  Seas,  with  their  principal  exports. 

The  chief  ports  of  the  Mediterranean  are  Barcelona,  Marseilles, 
Genoa,  Civita  Vecchia,  Leghorn,  Naples,  Palermo,  Brindisi, 
Venice,  Trieste,  Syra,  Nauplia,  Hydra,  Constantinople,  Gallt- 
poli,  Saloniki ;  and  the  exports  are  silk,  wool,  dried  and  other 
fruits,  raw  cotton,  olive  oil,  quicksilver,  leaid,  glass,  marble, 
straw  hats,  brimstone. 

The  chief  ports  of  the  Baltic  are  St.  Petersburg,  Riga,  Dantzic, 
Konisberg,  Stettin,  Memel,  Lubeck,  Copenhagen,  Christiania, 
Stockholm,  Christiansand,  and  Gottenburg ;  and  the  exports  are 
tallow,  wheat,  timber,  hemp,  potash,  wool,  com,  linen,  flax, 
cattle,  hides,  provisions,  tar,  and  iron. 

3.  What  are  the  climatic  advantages  which  New  Zealand 
claims  over  Queensland  and  Canada  as. a  settlement  for  people 
from  this  country. 

A  er  at  part  of  Queensland  is  situated  within  the  tropics. 
The  beat,  therefore,  is  intense,  and  to  persons  bom  and  reared 
in  this  country  the  climate  is,  especially  in  the  north,  somewhat 
trying.    Droughts  also  are  frequent. 

Canada,  on  the  other  hand,  is  very  much  colder  than  the 
British  Isles;  the  winters  are  longer  and  much  more  severe, 
although  the  atmosphere  is  drier  than  that  of  this  country. 

The  climate  of  New  Zealand  resembles  that  of  this  country,  and 
a  colonist  settling  there  experiences  little  change,  except  that  the 
winters  are  not  so  cold.  Wind  and  rain  are  more  prevalent,  but 
the  variations  of  temperature  are  less  numerous.  The  amount  of 
rainfall  is  greater,  but  the  number  of  rainy  days  is  less. 

The  chief  climatic  advantages  of  New  Zealand  are  therefore 
those  which  are  derived  from  the  small  amount  of  change  from 
the  climate  of  this  country. 

SECOND  PAPER. 
7\iw  hours  and  a  halfaliawed, 

FElfALBS. 

(One  hour  allowed  for  the  needlework  specimens.) 

Arithmetic. 

MALES. 

1.  What  percentage  is  a' farthing  of  {a)  a  pound,  (b)  of  a  shilling, 
(0  of  a  penny,  and  3  ozs.  of  a  quarter  ? 

id.=,jTf  of  £1  or  \%%  of  ;^  100= -1041^  p.  c. 
id.=  ^  of  IS.  or  W  of  IOCS.  =  2 -08^  p.  c. 
id.=    J  of  id.  or  i^p  of  iood.=i<;  p.  c. 
3  ozs.=Th  of  I  qr.  or  |JJ  of  100  qr.  =  -669..    p.  c. 

2.  In  what  time  will  ^120  amount  to  120  guineas  at  3^  per 
cent,  per  annum  simple  interest  ? 

In  one  year  ;^I20  at  3!  will  yield 

100 
Total  interest  to  make  =  120  guineas -;£' 1 20 

=  I20S.=;f6. 

.'.  Time  required =4  :  6  : :  i  :  jc 

=  1^  years.    Ans. 

3.  A  grocer,  having  bought  500  lbs.  of  rice,  sells  8J  per  cent, 
of  the  quantity  to  -V,  140  lbs.  to  K,  and  2^  per  cent,  of  the 
remainder  to  Z.  What  quantity  has  he  left,  and  what  is  its 
value  at  is.  8d.  a  stone? 


'««* 


lbs. 


Amount  sold  to  A's-^  of  500    =    42^ 
„      left  =  500 -(42i+ 140)     =     3i7i 


ffi 


I 


sold  toZ=^  of  3I7J  =s     7*9375 
100 

„      left=3i7-25 -7-9375      a     309'3»S-  Am. 
Value=309'3»S>^^o^^,  ,6s.c>td.  Ans. 

4.  At  what  price  must  I  sell  out  ;f  5400  stock,  which  coit 
me  75I  per  £100  stock,  in  order  to  gain  7^  per  cent,  on  my 
outlay? 

Cost  price  of  stock  s75i^  P^'  £^^^  stock. 
Required  gain =7}^  p.  c 

.'.  gainon75j=rZ5liL7i-5-662S. 

100 

Selling  price  per  £iQO  stock  sC.  P.  +gain 
=  77j+ 56625 
=81-1625 
«a;f8i  3s.  3d-    Ans. 


History, 

1.  Relate  briefly  the  historical  events  connected  with  the 
following  places  with  dates: — Blackheath*  Leicester  Abbey, 
Norw.ch  Castle,  Smithfleld,  Fotheringay  Castle. 

In  1497,  a  rising  in  ftivoar  of  Perkin  Warbeck  took  place  in 
Cornwall.  A  force  of  16,000  marched  to  B/ackAmiAt  where 
they  were  attacked  by  Henry  VII.  *s  forces,  and  2000  of  them 
slain. 

Wolsey,  after  having  incurred  the  displeasure  of  Henry 
VI 11.,  retired  to  York,  but  was  arrested  in  1530  for  high 
treason.  On  his  way  to  trial  he  was  taken  ill,  and  died  at 
Leicafer  Abbey* 

During  the  reign  of  Edward  VI.,  a  rebellion  in  Norfolk, 
under  Ket,  a  tanner,  took  place  in  1550.  It  was  pot  down  by 
the  Earl  of  Warwick,  and  Ket  was  hanged  on  the  walls  ii 
Nonm<h  CastU. 

Smithfitid  is  associated  with  the  burning  of  Protestants  chiefly 
in  1^5^,  in  the  reign  of  Queen  Mary.  In  Smithfield  Wat  Tyler 
waskiUed,  1381. 

Ft.ikeringay  Castle  is  noted  as  the  place  of  imprisonment  snd 
execution  of  Mary  Queen  of  Scots,  1587. 

2.  What  additions  were  made  to  the  geographical  knowledge 
of  the  people  during  the  reign  of  Henry  v if.  ? 

During  the  reign  of  Henry  VII.,  Columbus  discovered  the 
Bahamas,  a  group  of  islands  in  the  West  Indies,  in  1492; 
Sebastian  Cabot  discovered  Newfoundland,  and  the  mainland 
of  America,  in  1497 ;  while  in  i486,  Bartholomew  Diaz 
doubled  the  Cape  of  Good  Hope,  thus  discovering  an  ocean 
route  to  the  East  Indies. 

• 

3.  What  was  the  origin  of  the  Crusades?  How  came  the 
Kings  of  England  to  engage  in  them  ?  Give  the  dates  of  the 
First  and  Second  Cmsades. 

Peter,  the  Hermit  of  Amiens,  witnessed  the  cruelties  prac- 
tised upon  the  Christians  by  the  Turks  in  Palestine.  On  his 
return  he  complained  to  Pope  Urban  II.,  and  under  his 
sanction,  a  general  crusade  was  preached  throughout  Europe, 
the  First  Crusade  starting  in  1095.  Robert  of  Normandy, 
brother  of  William  II.,  joined  this  Crusade,  to  vie  vrith  the 
other  nobles  of  Christendom  in  the  zeal  for  the  recovery  of  the 
Holy  Sepulchre.  The  Second  Crusade  took  place  in  1146. 
Richard  I.  joined  the  Third  Crusade  in  his  ardent  zeal  for  the 
honours  of  chivalry.  Edward  I.  joined  the  Fourth  Crusade  in 
imitation  of  Philip  of  France. 


Teaching. 

State  the  methods  you  employ  in  teaching  children  in 
Standard  I.  how  to  write  neatly  and  correctly  on  slates. 

Slates  are  ruled  for  text-hand  and  a  large  small-hand.  I  first 
find  out  what  the  children  can  do  in  the  formation  of  letters.  If 
they  have  been  in  the  infant  school,  they  can  do  these  fairiy 
well,  but  if  in  different  schools,  letters  may  be  made  in  different 
ways.  To  secure  uniformity,  I  give  patterns  on  the  blackboard. 
Next,  examine  quickly,  and  point  out  errors.    Then,  in  the 


I 
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combiiution  of  letters,  I  follow  the  same  plan.  After  seeing 
that  the  forms  of  the  letters  are  known,  a  lesson  in  transcription 
is  given,  and  individual  errors  are  pointed  out.  The  position  of 
the  body,  seat,  and  slate,  and  the  holding  of  the  pencil  are 
carefully  attended  to.  After  lessons  in  transcription  come  easy 
lessons  m  dictation.    Then  they  alternate. 

Muiic. 

A  fuartir  cj  an  kmtr  aUtfwtdfw  this  paptr, 

(N.6. — Pupil  Teachers  may  answer  the  questions  in  either 
the  Staff  Notation  or  the  Tonic  Sol-fa,  but  not  both.  The 
questions  in  the  Tonic  Sol-fa  Notation  will  be  found  at  the  end.) 

I.  Write  below  each  of  the  following  intervak  its  name  (major 
aecond,  &c.) : — 

I. 


f 


•XT. 


^ 


Perfect  or  Minor  3rd.  M^or  or 

Major  4th.  IHsriect  5th. 

2.  Write  the  key-signature  of  each  of  the  following  major 
keys :— (I)  of  E ;  (2)  of  Afe ;  (3)  of  F  J. 

(I)  (2)  (3). 


2. 


^ 


% 


3.  Add  time-signatures  to  each  of  the  following  : — 

J ?=U. 1 K-K-Ki 1 1 Pk— I- 


TONIC  SOL-FA  NOTATION. 
I.  What  are  the  mental  effects  of  (a)  soh ;  [b)  doh ;  {c)  fw? 

1.  (a)  Grand  and  bright ;  {b)  firm  and  bold ;  {c)  calm  and 
steady. 

2.  What  are  the  name;  of  the  following  intervals : — (i)  /ah  to 
ray' ;  (2)  we  to  soh ;  (Z)/^  to  doh^  ? 

2.  (i)  Major  or  perfect  fourth ;  (2)  minor  third ;  (3)  major  or 
perfect  fifth. 

3.  Write  (i)  a  nine-pulse  tone  in  a  three-pulse  measure;  and 
(2)  an  eight-pulse  tone  m  a  four-pulse  measure. 


3.  (0  11    : 


(2)  |1    :-  I-  :-  |-  :-  |-  : 


THIRD   YEAR. 
Popil  Teachers  at  end  of  Tbiid  Tear. 

FIRST  PAPER. 

7%nt  hours  and  a  half  allowed^ 
Euclid. 

MALES. 

[All  generally  understood  abbreviations  for  words  may  be  used.] 
Answer  two  Questions,  ineludingNo,  3,  if  you  can. 

1.  The  complements  of  the  parallelograms,  which  are  about 
the  diagonal  of  any  parallelogram,  are  equal  to  one  anoiher. 

Euclid,  Book  I.,  Prop.  43. 

2.  To  describe  a  square  upon  a  given  finite  straight  line. 
Euclid,  Book  I.,  Prop.  48. 

3.  The  angles  ABC,  ACB  of  an  isosceles  tr'angle  are  bisected 
by  straight  lines  which  meet  AB,  AC,  at  D  and  E  respectively. 
Show  that  DE  is  parallel  to  BC. 


Let  the  straight  lines  BE,  CD  bisect  the  z  s  ABC,  ACB  of 
the  isosceles  A  ABC,  and  meet  AB,  AC  in  D  and  E.  Then 
DE  is  parallel  to  BC. 


B 


The  I  ABC=  Z  ACB  (Hyp)  and  Z  DBE=  z  ECB,  for  they 
are  halves  of  eqral  z  s. 

.-.    Z  OBC=  z  OCB,  and  side  OB=side  OC  (I.  6), 

And  the  z  BOD=  z  COE  (I.  15), 

.'.  in  AS  DBO,  ECO,  the  two  zs  DBO,  BOD = two  zs 
ECO,  COE,  and  side  BO = side  CO. 

.*.  side  OD=side  OE  (I.  26). 

.-.   L  ODE=  zOEDfl.  6). 

.'.  z  D0£=:  z  BOE  (I.  15),  and  the  three  interior  z  s  of  a 
A  are  =  two  right  z  s. 

.-.  sum  of  z  s=ODli,  OED=sum  of  z  s  OBC.  OCB. 

.'.  (Ax.  7)  z  DEO=  z  EBC.    And  they  are  alternate  zs. 

.*.  (I.  29)  DE  is  parallel  to  BC. 

Q.  E.  D. 

Algebra. 
{Ansiver  two  Questions,  including  No,  3,  if  you  can.) 

1.  Find  the  value  of  x  in  the  following  example :— 

^(2Jf-h7)-A(2J:-7)  =  it-«*(r(3'  +  4) 

<V(2^+7)-A(2^-7)=V-Vir(3^+4) 
20(2Jf-h7)-36(2jr-7)=990-27!3x  +  4) 

40X  + 140  -  72X  +  252 = 990  -  8j  JT  -  108 

Collecting  and  transposing 

49jr=490 
■r=»o 

2.  Resolve  {a)  3( j:* -^ )  -  5(jr -j')  * ;  W  a^  -  b^  -  Z^b(a  -  b)  ; 
and  (<•)  (jc  +yy + 2(x» + xy)  -  3(a^  -y)  into  elementary  factors. 

=  -2Jc'-'Sy*-loxy 
=  2(-*>-4v»-5a7) 

=  2(-£i4r)(£-^ 

(b)   i^-l^-yib{a-b) 

^.a^-b^-yi^b-'tyilf^ 
^(a-b^^ 

W    {x  VyY  +  2(j:«  -f-  xy)  -  3(x'  -  y-) 
=jc»  +  2jry+yi+2;r»-h2A7-3jr'-h3y" 

=4»J'+4r' 

3.  Write  down  in  words  some  of  the  common  results  in  multi- 
plication and  division  of  algebraic  examples. 

In  multiplication  : — 

The  square  of  the  sum  of  two  quantities  (a  binomial)  is  equal 
to  the  sum  of  their  squares  plus  twice  their  product. 

The  square  of  the  difference  ot  two  quantities  is  equal  to  the 
sum  of  their  squares  minus  twice  their  product. 

The  product  of  the  sum  and  difference  of  two  quantities  is 
equal  to  the  difference  of  their  squares. 

In  division : — 

If  the  index  be  odd  jr"-Hy  is  divisible  by  x-k-y 
*>        1.  xn-yn       „        „      x-y 

If  the  index  be  even  x**'\-y^  is  divisible  by  neither  x-^y  nor 

x-y 
„        „  ;c"  -^"  is  divisible  by  both. 
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Mensuration. 

A  road  3^  yds.  wide  was  made  round  a  rectangular  piece  of 
ground,  the  sidel  of  whidi  were  45  and  20  yds.  respectively, 
what  did  it  cost  at  is.  9d.  per  sq.  yd.  ? 

45 


20 


Total  area  of  ground 

=45  X  20=900  sq.  yds. 
Area  of  ground  inside  the  walk 

=  (45  -  7)(20  -  7) = 494  sq .  yds. 
.-.  Areaof  walk =900 -494 =400  sq.  yds. 
Cost  of  road =406  X  is.  9d. 

=  jr.^S  lOB'  6d»    Ans. 


Arithmetic. 


FEMALES. 

I.  Reduce  3}  in.  to  the  decimal  of  a  quarter  of  a  mile,  and 
£2  IIS.  6id.  to  the  decimal  oi £^. 

imile     440  yds,     15840     •*•••  f't 


4 

3 

12 

675 

20 

11-5625 

5 

2-578125 

•^IS625    Ans. 
2.  Find  the  values  of  35  + 2*8j  +  '^ +1*17$;  1173- 10*916; 


4'5 

2*8.^33 
-6666 

Ll'75_ 
81744      Ans. 

3*375  X I '^x  4*8 

=  3*  >«!}>«  4* 

=  VxixV 
=27.    Ans. 


3.  A  bankrupt's  debts  amounted  to  ;f  980,  and  his  creditors 
received  13s.  6d.  in  the  ;£" ;  what  was  the  value  of  his  effects  ? 


"7333 
io'9i6o 

•816.    Ans. 

45 
,'675 

•9 

=  75.    Ans. 


I 


I 
980 


s.  d.  £,    ^ 

13  6    :    661  10.    Ans. 


4.  A  person  sold  -15  of  an  estate  to  one  person,  and  then  iV 
of  the  remainder  to  another  person.  What  part  of  the  estate 
did  he  keep  ? 

Total  estate     » i 
Amount  sold  =   '15 
Amount  left         '2$5 
2nd  Amt.  sold=YV  of  -85=   '25 

Amount  he  kept    '60  or  |.    Ans. 


Qrammar. 

MALES  AND   FEMALES. 

I.  Analyse  the  following  passage,  and  parse  the  words   in 
italics : — 

Hail,  beauteous  stranger  of  the  grove  ! 

Thou  messenger  of  spring  ! 
Now  Heaven  repairs  thy  rural  seat, 

And  woods  thy  Vhlcome  sing. 
What  time  the  daisy  decks  the  green. 

Thy  certain  voice  we  hear  ; 
Hast  thou  a  star  to  guide  thy  path, 

Or  ma^k  the  rolling  year?  Logan. 


ANALYSIS. 


SentQQOtt* 


Kind  of 
Sentence. 


HaO,  bcantcons 
stnuoger  of 
the  (luve, 
thoa  menen- 
fer  of  spring 

(«) 

Now  Heaven 
repairs  thy 
ruxal  seat 

And  woods  thy 
weloonesing 


the  daisy  decki 
the 


thy  certain  vmce 
we  hear  what 
time 

w 

Hastthouaitar 
to  guide  thy 
path 

(/)    . 

or  mark  the  rol* 
ling 


Princ. 
SenL 


Princ. 
SenL  co- 
ord, with 
(a) 

A4j.Sent. 
toMMwin 


Princ 
Sent. 


Princ 
Sent. 


Con- 
nec- 
tive. 


Subject 


Nom,  of 
tuUtxss 


Heaven 


Piedi- 


ObjccL 


Exteasn. 
of  Pred. 


And 


woods 


thedaisy   dedcs 


Princ. 
Sent. 


or 


siog 


hear 


ihymral 


thy 


thcgxeen 


now 
(time 


thy 


thou 


hast 


voice 


[thon] 


[but] 


a  star  Tdir.] 

to  guide  thy 

pioh  [md.j 


[astarj  to 

mark  the  rol- 

linc  ]rear 

find.] 


[on]  what 

tUM 

(tine) 


Thou — Per.  pro.,  com.,  sing.,  and,  nom.  of  address,  inapp. 

with  *  stranger.' 
messenger— com,  noun,  com.,  sing.,  2nd,  nom.  of  address, 

in  app.  with  '  stranger.' 
woods — com.  noun,  neut.,  plur.,  3rd,  ncm.  to  'sing.' 
welcome — abs.  noun,  neut., sing.,  3rd,  obj.,  gov.  by  'sing.' 
Xf»,f— irre^.  trans,  verb,  act.,ind.,  pres.,  plur.,  3rd,  agreeing 

with  Its  nom.  '  woods.' 
what — ^rel.  pro.,  used  as  adj.,  qualg.  'time.' 
time — abs.  noun,  neut,  sing.,  obj.,  gov.  by  'at,'  und. 
hast — irreg.  trans,  verb,  act.,  ind.,  pres.,  2nd,  smg.y  agree- 
ing with  its  nom. '  thou.' 
to  guide — reg.  trans,  verb,  act.,  inf.,  pres.,  gov.  by  'hast.' 
mark — reg.  trans.  verb.»  act.,  inf.,  pres.,  gov.  by  'hast,' 
understood. 

2.  Paraphrase  the  above  passage  : — 

I  bid  thee  hail !  thou  lovely  tenant  of  the  woods  and  welcome 
harbinger  of  spring !  Returning  warmth  has  clothed  in  green 
thy  country  home,  and  trees  and  groves  rejoice  at  thy  approach. 
"Wnen  the  flowers  first  deck  the  fields  we  are  sure  to  hear  thy 
voice.  How  findest  thou  thy  way  across  the  sea?  Is  there 
some  star  to  tell  thee  of  the  changing  year,  or  guide  thee  safely 
back? 

3.  Name  some  of  the  afiixes  in  geographical  names  which  are 
not  of  English  origin,  with  examples  of  tneir  use. 

Ark — an  altar,  as  Grimsargh. 

beck — a  brook,  as  Wansbeck,  Troutbeck. 

by—z  town,  as  Whitby,  Grimsby, 

dal — a  dale  or  valley,  as  Teesdale. 

ey — an  island,  as  Orkney,  Sheppey. 

feli—z  hill,  as  Scafell,  Snaefell. 

ford—zM.  arm  of  the  sea,  as  Milford. 

garth — a  field,  an  enclosure,  as  Applegarth. 

gate — a  way  or  passage,  as  Westgate. 

holm — an  island,  as  Bomholm. 

kirk — church,  as  Ormskirk. 

force— z,  waterfall,  as  High  Force. 

4.  Give  examples  of  Keltic  words  introduced  into  English  in 
moMdem  times. 

Shamrock,  reel,  strathspey,  brogue,  clan,  claymore,  plaid, 
pibroch,  whiskey 
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Geography* 

MALBS. 

(Answer  Two  Questions,) 
I.  Draw  a  map  of  Egypt  and  the  Soudan. 

2»  Describe  the  mountain  system  of  Asia. 

The  great  watershed  of  Asia  stretches  rom  N.E.  to  S.W.» 
through  the  whole  continent.  The  northern  slope  is  the  great  plain 
of  Siberia ;  the  southern  slope  is  diversified  by  extensive  plateaus 
and  lofty  mountain  range:  ,  intersected  by  deep  valleys.  The 
principal  ranges  stretch  in  a  westerly,  south-easterly,  and  north- 
easterly direction  from  the  Bolor  Tagh  Mts.,  which  reach  19.000 
feet  in  height.  The  principal  ranges  to  the  west  are  Hindoo- 
koosh,  Paropamisna,  Elburz,  Mts.  of  Armenia,  Taurus,  Anti- 
Taurus,  and  Lebanon.  To  the  south-east  there  are  the  Hima- 
layas, the  loftiest  mts.  in  the  world,  Mt.  Everest  being  29,000 
feet  high  ;  the  Karakorum  Mts  in  Thibet,  the  Mts.  of  Aracan 
and  Cambodia,  and  the  lesser  ranges,  Vindhya,  Ghauts,  Neil- 
gherries  in  Hindustan.  Stretching  to  the  N.E.  there  are  the 
Kuen-Lun,  the  Pe-ling,  Thian  Shan,  Altai,  and  YablonoiMts., 
and  the  Aldan  Mts.  in  the  extreme  east  of  Siberia. 

In  these  ranges  there  are  many  lofty  peaks,  and  the  mountain 
system  of  Asia  raises  the  average  height  of  surface  of  the  conti- 
nent of  Asia  much  above  that  of  tne  other  continents.  The 
mountains  are  the  sources  of  many  large  rivers. 

3.  What  accounts  for  the  dryness  of  the  climate  and  the  general 
sterility  of  a  great  part  of  Africa  ? 

The  greater  part  of  Africa  is  situated  within  the  tropics.  It 
has  few  mountains,  and  those  which  it  has  are  situated  near  the 
coast.  Its  coast  is  very  little  indented.  As  the  land  receives  so 
much  heat,  and  there  are  no  mountains  whose  cold  summits 
would  condense  the  vapours  carried  over  the  country  from  the 
oceans,  the  air  instead  of  being  chilled  is  heated  as  it  passes  over 
the  countiy,  and  its  capacity  for  holding  moisture  is  increased. 
There  is,  therefore,  little  min,  and  the  climate  is  dr^.  The  absence 
of  moisture  and  the  nature  of  the  surface,  which  is  made  up  in 
great  part,  especially  in  the  north,  of  sand  and  salt,  accounts  for 
the'  sterility  of  the  soil. 

SECOND  PAPER. 
7\vo  hours  and  a  half  aiiewtd% 
Needlework. 

FEMALES. 

(One  hour  is  allo^vedfor  the  Exercises  in  Needlework,) 

Arithmetic. 

MALES. 

1.  The  retail  price  of  a  book  is  5s.  If  the  expenses  of  sale 
were  15  per  cent,  and  the  profits  25  per  cent,  on  the  cost  price, 
what  was  the  original  cost  of  the  book  ? 

C.  P.  +exp.  -i- gain = Retail  price. 
100+  15  +     25  =  5s. 
140= 5s. 

,oo=5Jil?9 
140 

= 3s.  6yd.  Ans. 

2.  The  sides  of  a  triangular  field  which  contain  a  right  angle 
are  750  and  625  links  respectively,  what  is  the  length  in  chains 
of  the  third  side  ? 

(750^ + 625») = (562500  -H  390625) = 953125 
V953125 =976*27  + links 

as  976274- chains.  Ans. 

3.  A  man  left  '375  of  his  estate  to  one  son  and  the  remainder 
to  another.  The  difference  in  the  value  of  their  legacies  wts 
;^250.    Find  the  value  of  the  estate. 

I -'375= '625 
The  diff.  in  value  between  -62J  and  '375  is  ;f 250 
.•.  '25  of  estate 8:^250 
And  the  whole  estate =;£'ioco.  Ans. 


4*  Eggs  which  cost  7id.  per  doz.  were  sold  at  x6  for  a  shil- 
ling, what  was  the  gain  or  loss  per  cent  ? 

x6  for  IS. 

12  „  {xi2=9d.  S.P. 
•  *.  Gainon7}d.=9d.-7id.3=iid. 
And  gain  per  cent«a7i  :  100  ::  I j  :  20.  Ans. 

History. 

MALES  AND  FEMALES. 

I.  What  led  to  the  Act  of  Settlement  ?  What  were  its  pro- 
visions, and  when  did  it  become  law  ? 

William  III.  and  Mary  II.  were  without  issue,  and  on  the 
death  of  the  Duke  of  Gloucester,  the  lasc  surviving  child  of  the 
Princess  Anne  (afterwards  Queen),  it  became  necessary  to  pro- 
vide for  a  Protestant  successor  to  the  throne,  and  so  exclude  the 
Pretender  and  his  descendants.  It  provided  that  the  crown, 
in  default  of  issue  of  William  ana  Anne,  should  pass  to 
Sophia  of  Haaover  and  her  descendants ;  that  the  successor 
to  the  throne  should  be  in  communion  with  the  Church  of 
England ;  that  England  should  not  engage  in  war  on  behalf  of 
the  foreign  possessions  of  its  king  without  the  consent  of  Parlia- 
ment ;  that  the  Sovereign  should  not  leave  Great  Britain  or 
Ireland  without  the  consent  of  Parliament ;  that  the  judges 
should  retain  ofiice  during  good  behaviour ;  and  that  no  person 
in  the  service  of  the  Crown  should  sit  in  the  House  of  Commons. 
The  Act  was  passed  in  1701. 

2.  What  attempts  were  made  by  James  II.  and  his  descend- 
ants to  regain  possession  of  the  throne  ? 

AAer  the  second  flight  of  James  to  France,  he  was  invited  by 
Tyrconnel,  Lord-lieutenant  of  Ireland,  to  that  country.  Assisted 
by  Louis  of  France,  James  went  to  Ireland  in  1689.  In  Dublin 
he  called  a  Parliament,  and  at  the  head  of  troops  besieged  Lon- 
donderry for  a  time.  After  the  relief  of  Londonderry,  the  battles 
of  Newton  Butler  and  the  Boyne  were  fought.  James  was 
defeated,  and  fled  to  France. 

In  171 5,  the  son  of  James,  styled  the  •  Pretender,'  attempted 
to  overthrow  the  Government  of  George  by  a  rebellion  in  Scot- 
land. The  Earl  of  Mar  first  raised  the  standard  of  rebellion. 
The  insurgents  marched  as  far  south  as  Preston,  where  they 
were  compelled  to  surrender.  Another  engagement  took  place 
at  Sheriftmuir,  which  was  undecided,  but  after  which  the 
Highlanders  gradually  dispersed. 

In  1745,  the  Young  Pretender,  grandson  of  James  II.,  also 
attempted  to  regain  the  throne.  The  rebels  gained  the  battle  of 
Preston  Pans,  and  advanced  into  England  as  far  as  Derby.  They 
were  followed  to  Scotland  by  the  Duke  of  Cumberland,  and 
defeated  at  Culloden,  after  which  Charles  escaped  to  the  Conti- 
nent. 

3.  \Vhat  were  some  ol  the  benefits  derived  by  England  and 
Scotland  respectively  from  the  Union  of  the  Parliaments  of  those 
countries  ? 

England  lost  a  troublesome  neighbour,  and  one  which  had 
sometimes  been  a  powerful  enemy  as  the  ally  of  France,  and 
gained  a  firm  friend  and  useful  ally, 

Scotland  was  no  longer  in  danger  of  ultimate  conquest  or  ot 
ruinous  wars  as  the  result  of  collision  with  her  southern  neigh- 
bour ;  her  trade  and  commerce  were  rapidly  developed,  and  she 
rapidly  increased  in  wealth  and  prosperity. 

Teaching. 

Write  the  notes  of  a  lesson  for  an  upper  class  on 

•The  iNFiifiTivE  Mood.' 

Recapitulate  previous  lessons  on  the  indicative,  and  impera- 
tive, and  subjunctive  moods,  and  show  that  these  are  limited  by 
reference  to  agent  or  agents,  that  is,  that  they  have  person  and 
number. 

Then  write  sentences  on  blackboard  containing  examples  of 
infinitive  mood,  as  '  I  love  to  read,'  '  To  err  is  human,'  *  I 
delight  to  go.' 

From  tnese  examples  show  that  the  verb  is  used  without 
reference  to  agents,  and  so  get 

(a)  Definition, — The  infinitive  mood  (exp.  root,  Lat.  infinitus, 
in,  finitus,  unbounded)  is  that  form  of  the  verb  which  denotes 
an  action  unlimited  as  regards  person  and  number. 
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(^)  Hffu)  iixtfzew.— Generally  by  sign  *  to.'    Show  how  in  O.E. 
the  mf.  was  a  noun  and  had  cases ;  one,  the  dative,  having  *  to ' 
before  it,  and  also  different  endings.    When  these  were  lost, 
'  to '  was  used  before  all  Uie  cases. 
W  Hew  used, — 

(I)  Along  with  auxiliaries :  as,  *  I  can  to,"  He  should 
go,*  'I  must  go.'  Show  how  ine  sign  'to'  is 
needed  if  the  meaning  of  the  auxiliary  be  substi- 


tuted, as,   •  I  can  go*=  •  I  have  the  power  to  go.' 
(2)  As  a  noun  : 


*  He  should  go*: 


ought  te  go,'  etc. 


e.g.^  To  return  was  unwise. 
He  longed  to  remain. 
I  love  to  read. 

(3)  To  express  purpose : 

As,  He  stood  up  to  read. 

They  went  away  to  catch  fish. 

(4)  To  qualify  nouns  or  adjectives : 

As,  We  have  a  house  to  dwell  in. 
He  is  readv  to  forgive. 

(5)  After  verbs  maiej  dare^  hid,  fed.  hear^  see.  and  let 

without  the  sign  to, 

(d)  Give  examples  orally  and  on  slate  or  paper,  and  have  uses 
pointed  out. 

Music. 

A  quarter  0/ an  hour  allowed /or  this  paper, 

(N.B. — Pupil  Teachers  may  answer  the  questions  in  either 
the  Staff  NoUtion  or  the  Tonic  Sol-fa,  but  not  both.  The 
questions  in  the  Tonic  Sol-fa  Notation  will  be  found  at  the  end.) 

I.  Add  bare  in  ihcir  proper  placx:s  to  the  following  : — 


g  ~^^2£r3n=i'«?:zr£--'  r^i . 


^^^M^ 


I. 


1 


H^s 


SE 


"g— 4— ^-•— ' 


,r=-^=^— 


^5^ 


2.  Write  below  each  of  the  following  intervals  its  name  (minor 
third,  &c.) : — 


2. 


(I) 


—  <9- 


(2)  (3) 


(4) 


V 


izs: 


% 


I 


Augmented       Augmented      Augmented  or 
5th.  4th.  Pluperiect  4th. 


Perfect 
4th. 


3.  Wiiat  are  (he  meanings  of  the  following  terms  : — (a)  Largo ; 
{b)  Vivace ;  (r)  Presto. 

3.  {a)  Very  slow ;  {b)  very  lively ;  {c)  very  quick. 

TONIC  SOL-FA  NOTATION. 

1.    Write  perfect  or  major  fifths  above  : — (i)  ray\  (2)  /ah\ 

(3)  /«^. 

1.  {i)  lah\  (2)  doh* ;  (3)  me, 

2.  What  is  the  meaning  of  the  following  terms  :— (tf)  Largo i 
(b)  Vivace  ;  {c)  Piesto, 

2.  {a)  Very  slow  ;  {b)  very  lively ;  {c)  very  quick. 

3.  Re-write  the  following,  halving  the  value  of  every  note  and 
rest,  and  using  two- pulse  measure  : — 

|8    :-  In    :1    |d'   :-.t|l    :-  |      :      |n    :- 
3*  Is     :n.l|d*.,t:l     I       :n 


FOURTH  YEAR. 
Pnpil  Teadien  at  end  of  Fourth  Year. 

FIRST  PAPER. 
Three  hows  and  a  half  allowed, 

Euclid. 

MALES. 

[All  generally  understood  abbreviations  for  words  may  be  used.] 

{AnsTtfer  two  Questions,  including  No,  3,  if  you  can,) 

I.  If  a  straight  line  be  divided  into  any  two  parts,  the  sqs.  on 
the  whole  line,  and  on  one  of  the  partSi  are  equal  to  twice  the 


rectangle  contained  by  the  whole  and  that  part,  together  with 
the  sq.  on  the  other  part. 
Euclid,  Book  II.,  Prop.  7. 

3.  To  describe  a  square  that  shall  be  equal  to  a  given  ledi- 
lineal  figure. 

Euclid,  Book  II.,  Prop.  14. 

3.  Prove  the  proposition  of  Euclid  given  in  Question  i  alge- 
braically. 

A ;_C B 

Let  AB  be  the  given  straight  line,  and  let  it  be  divided  into 
any  two  parts  at  the  point  C ;  the  sqs.  on  AB,  BC  shall  be 
= twice  the  rect.  AB.BC,  together  with  the  sq.  on  AC. 
For  let  AB  contain  x  linear  units,  and  AC  y.  and  CB  i  units 

Then  *=(/+«) 
and  squaring  both  sides 

jr"=^+27f+s* 
Adding  s"  to  each  side, 

.•.  jr"+s*=/*+2/s+2s*. 
But  2^s + 2Ji*=  2(r + s> 

=  2XS 

.•.  «"  +  «*=^+2Xf. 

That  if,  sq.  on  AB+sq.  on  BC 

=sq.  on  AC + twice  AB.BC. 

Q.  E.D 

Algebra. 


{Answer  two  Questions, 


I.  Solve 


(I)  jr(r4  7)= 

2Jr  +  20= 

(2)  ax-^by: 

a         b 


b-i-y    a+x 

(1)  xiy-^i)^ 

2X+20= 

Jry+7J:= 
2j:  +  20s 

Collecting  and  transposing 

7jf-^= 
2jc-3x= 

2lJP-3ya 

19X 


!3r+i 

'xy-k-y 
3y+i 

o 
-19 

:0  (I.) 

-10(11.) 


Substituting  value  of  x  in 

2i-3y= 
21  = 

(2)    ax+by=i 
a         b 


=     19 
I 

(I) 
o 

7. 


Ans. 


b-i-y    a+x 
ax-^-by^ 

ax-iy=^ 


=0 


o 

^         (I.) 
^-tf»  (II.) 


%ax        ss 


jrs 


2a 


Ans. 


Subtracting  (II.)  from  (I.) 

Tby^^^a^-l^ 

.^^•^^'^^  Ans. 


2b 


2.  Simplify  :— 


X- 


X" 


l+xy 


1  + 


x{x-yy 

i-^xy 

X s^ 


l+xy 


^^x{x-y) 
i-k-xy 

l+jry     ;?  +  ! 

x*+l 
SK^.    Ans, 
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J.  What  is  a  Quadratic  tquatian  ?  Name  the  dtflferent  kinds, 
Md  state  the  difference  between  them. 

Solve -J£.-lfr*=a. 

A  Quadratic  Eqaation  is  one  in  which  the  square  of  the  un- 
known quantity  is  found. 

There  are  two  kinds— /Mr»  and  adficted, 

A  ^fv  quadratic  is  one  in  which  the  square  only  is  found, 
without  the  first  power,  as,  ;k'+20=o. 

An  ad/icitd  quadratic  contains  the  first  power,  as  well  as  the 
square,  as,  j:*+24r+5s=3a 

jr+4 


ajr-3 

i(xr"  - 1 JJT  -  3JC*  -  lojc + 8 = 4jr' +  lojf  -  24 

3'*-"35Jf—  —32 

3daf"  -  4acMr + (35)'=  -  3^4  +  "25 

6xs6  or  64 

xsi  or  lof.    Ans. 


Mensuration. 

A  wheel  turns  round  4,400  times  in  a  distance  of  10  miles ; 
what  is  its  diameter  7 

10  miless  17600  yds. 

Circumference  of  wheels ^^A^ =4  yds. » 12  ft. 

3*14159  :  I  ::  12  ft.  :  3 '8 197 •♦•ft'      Ans. 


Arithmetic. 


FEMALES. 


I.  In  a  dictation  lesson  given  to  35  scholars,  14  had  no  mis- 
takes, 8  had  I,  6  had  2, 4  mid  3,  2  had  5,  and  i  had  7  ;  find  the 
average  number  of  mistakes. 


14x0s  0 

mistakes. 

8xis  8 

i« 

6x2=12 

•1 

4x3=12 

t» 

2x5=10 

>i 

1x7=  7 

f» 

35      =49  mistakes. 
i  =  if       ..        Ans. 


f> 


2.  Two  men  start  in  opposite  directions  to  walk  round  a  park« 
one  at  the  rate  of  3^  miles  an  hour,  the  other  at  4^  miles  an 
hour ;  they  meet  in  45  minutes.  What  is  the  distance  round  the 
park? 

45  mins.  =1  hr. 
Distance  walked  by  one  s|  x  3&=2|  miles. 

others!  X4i=3A    »> 


If 


round  the  park  =  2f + 3  A 

sSH  miles.    Ans. 


3.  If  20  men  can  do  a  piece  of  work  in  14  weeks,  working  6 
days  a  week  and  8  hours  per  day,  in  how  many  weeks  will  18 
men  do  it,  working  5  days  a  week  and  9  hours  a  day  ? 


Men  18  :  20 
Days  5  :  6 
Hours   9  :    8 


14  weeks  :  16H  weeks. 


»i6^  weeks.    Ans. 


4.  I  bought  ;£'2,500  Mexican  Railway  Stock  at  70}  ;  on  the 
stock  rising  to  78^  I  sold  out.  What  was  my  gain,  brokerage 
being  oaid  in  each  case,  and  what  would  my  yearly  income  be 
from  the  proceeds  invested  in  the  3^  per  cents,  at  par  7 

Gains(S.  P.-C.  P.)xNo.  of  cents,  of  stock 
=(78i-i)-(704+i)x25 
=  (78|-7oi)x25 
=^2o6t  gain.    Ans. 

Proceeds  of  sale = 78}  x  25 

=  19591 

Annual  income  =i?59iiL3j 

100 

g/68  IIS.  6id.    Am. 


Grammar. 


MALES  AND  FEMALES. 


I.  Analyse  the  following,  parsing  the  words  in  italics  :— 

None  remember  thee  now  thouVt  gone ! 

Or  they  could  not  choose  but  iveipt 
When  they  thought  of  thee,  my  gentle  onef 

In  thy  long  and  lonelv  sleep. 
Fain  would  I  murmur  thy  name,  a«d  tell 

ffow  fondly  together  we  used  to  dwells 
But  none  remember  thee 

Savem^,  Barry  Cornwall. 


ANALYSIS. 

Sentence. 

Kind  of 
Sentence. 

Con. 
nec- 
tive. 

Subject. 

Predi- 
cate. 

Object. 

Exten- 
sion. 

(«) 

None  remember 
thee  now 

Princ. 
•ent. 

None 

remem- 
ber 

thee 

now 
(time) 

(3) 

thoB  art  gone. 

Adv.  ot 
time  to  a. 

[that] 

thou 

art  gone 

W 

Or  they    could 
not  chooee  hot 
weep 

(-0 

Princdbj. 

co-ord.   to 

a. 

or 

they 

could 

not 

(tej.) 

cho.se 

but  [  —  ex- 
weep  ^md.) 

When          they 
thonght       or 
thee    in     thy 
long  and  loQel> 
sleep. 

Adv. 
Ijtime)  to  c 

when 

they 

thought  of  thee,  my 

gentle  oo«  • 

in  thy   loig 

and  lone  y 

kLep  [ind.] 

w 

Faui    would     1 
murmur     thy 

Princ. 
sent. 

I 

would 
murmur 

thy  name 

fain 
manner) 

name, 

{/) 

and  tell 

Princ. 

sent. 

co-ord. 

with  $ 

and 

[I] 

[would] 
tell 

1 
1 

Cr) 

how   fondty  to- 
gether we  used 
to  dwell. 

Noun 

sent.    obj. 

to/ 

we 

used 

to  dwell  to- 
Kether,   how 
fkndiy  [ujd.] 

1 

(A) 

But  none  remem- 
ber thee  save 
me. 

Price. 

lent.  oisj. 

CO  ord. 
wiih  *  and 

but 

ncne 
save  me 

remem- 
ber 

thee 

None — numl.  adj.,  (jualg.  '  persons'  und. 

^— ilisj.  conj.,  joining  the  sents.,  *  None  remember  *  and 

'  They  could  not  choose.' 
InU — ^except ;  prep.,  showing  rein,  between  anything  yxjA, 

and  weep. 
Construction. — Choose    anything   except  weeping    or    to 

weep. 
(It  might  also  be  parsed  as  conj.,  or  as  an  adverb  if  the 

constr.  were  not  hits^oniy,) 
weep — irreg.  intrans.  verb,  act.,  inf.,  pres.,  used  as  abs.  noun 

sweeping,  obj.,  gov.  by  d'lt. 
one-^ad),  used  as  noun,  fem.,  sing.,  2nd,  nom.  of  address,  or 

in  app.  with  '  thee.' 
fain — adv.  of  manner,  qualifying  would  mumtur. 
/ww— adv.  of  dee.,  qualify irg^/^//^. 
together  ~  adv.  ofmauner,  qualifying  to  dwell, 
to  ttu'eil—incg.  intrans.  verb,  act.,  inf.,  pres.,  gov.  by  us:d, 
save — prep.,  showing  i£l.  between  none  and  one. 

2.  To  what  language  is  English  most  closely  related  ?  Of 
what  elements  is  it  now  composed  ? 

English  is  a  low  German  language,  and  is  most  closely  related 
to  Dutch,  Frisian,  and  Flemish. 

It  is  mainly  composed  of  Saxon  words,  but  it  has  in  it  a  large 
mixture  of  Latin  and  French  v«ords,  besides  a  few  Greek,  Celtic, 
Danish,  Italian,  Spanish,  Portuguese,  Arabic,  Hindoo,  Persi.in, 
jurkish^  Hebrew,  American*  Russian,  and  other  words. 
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3.  Name  some  old  English  writers,  and  their  works. 


Csedmon 


Boeda  (The  Venerable  Bede) 
King  Alfred     - 


A  practical  paraphrase  of  Scrip- 
ture History, 

Ecclesiastical  History, 

Translations  ofBeae : — part  of 
the  AngiO'Scucon  ChrtntcU, 

Btut, 


Layamon  ^        .        .        . 

4.  Into  what  periods  may  English  literature  be  divided  ? 

Old  E^lish      -  -    450  A.D.  to  1 100  A.D. 

Early  English   •  -  1160 

Middle  ^glish  -  12^0 

Modem  English  -  1485 


9> 
If 


»  "5° 
»  1485 
„  1885 
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Geography. 
Answer  two  questions. 

1.  Draw  a  map  of  the  Pacific  Ocean. 

2.  Compare  the  river-systems  of  North  America  and  Asia. 

The  mountains  of  America  lie  near  the  west  coast,  and  there 
are  thus  no  rivers  of  imponance  which  flow  in  a  westerly  direc- 
tion. A  vast  extent  of  territory  lies  east  of  the  Rocky  Mountains, 
unbroken  by  any  elevations  of  magnitude.  The  rivers  of 
America  may  thus  be  said  to  flow  through  an  immense  plain 
in  a  south-easterly  direction,  the  largest  being  4,000  miles  in 
length. 

In  Asia,  the  highland  b  chiefly  in  the  centre,  and  the  most 
gentle  slope  is  towards  the  Arctic  Ocean.  The  southern  slope 
IS  abrupt,  and  great  masses  of  mountains  occupy  a  great  part  of 
the  remainder  of  the  Continent.  The  rivers,  therefore,  are  found 
in  valleys,  sometimes  broad  and  extensive,  but  not  so  extensive 
as  the  prairies  of  America.  Their  courses  are  not  so  long,  nor 
are  they  so  well-suited  for  commerce  as  the  rivers  of  America. 
Rivers  in  Asia  drain  every  part  of  the  great  central  table-land, 
and  flow  in  all  directions — north,  south,  east,  and  west. 

3.  Explain,  as  to  a  class,  the  phases  of  the  moon. 

The  moon  is  a  dark  body,  and  can  only  reflect  the  light  which 
is  thrown  on  it.  The  sun  can  only  shine  on  one-half  the  moon 
at  once,  and  it  depends  entirely  upon  the  positions  of  the  sun, 
moon,  and  earth,  with  regard  to  each  other,  as  to  how  much  of 
that  enlightened  half  we  see  on  the  earth. 

If  the  sun  and  moon  are  on  opposite  sides  of  the  earth,  and 
the  earth  does  not  come  between  them,  then  the  whole  lighted 
surface  of  the  moon  is  seen. 

On  the  other  hand,  if  they  are  both  on  the  same  side  of  the 
earth,  then  none  of  the  lighted  surface  of  the  moon  would  be 
seen.  These  different  appearances  are  called  *  phases ' ;  when  the 
mocm  is  seen  at  full  it  is  called /itll  moon,  ana  when  no  moon  at 
all  is  seen,  then  is  the  time  of  new  moon.  Between  these  two 
phases  all  the  other  phases  come,  gradually  increasing  or  de- 
creasing as  the  moon  changes  its  position  from  the  same  to  the 
opposite  side  of  the  earth  from  that  occupied  by  the  sun,  or  the 
reverse. 

To  make  this  explanation  still  more  clear,  use  before  the 
class  the  blackboard,  the  diagrams,  and,  if  possible,  the  tellu- 
rium. If  not  available,  a  common  globe  held  in  the  hand,  with 
the  sun  or  a  lamp  shining  on  it,  can  be  made  to  serve  the 
purpose. 

SECOND  PAPER. 

7\oo  hours  and  a  half  allowed. 

Needlework. 

FEMALBSb 

One  hour  allowed  for  work'ng  the  needlework  specimens. 

Arithmetic. 

MALESt 

I.  ^Vhich  stock  is  best  to  invest  in — the  3^  per  cents,  at  93^  or 
the  3  per  cents,  at  81  ? 

The  ratio  of  receipts  in  each  stock  is  as 

■  •  ir 
93 

The  3.J  per  cents,  rtc  ihcreforc  the  best  investment, 


2.  Find  the  true  discount  on  a  bill  for  i^z*]^  6s.  8d.  for  15 
mos.  at  4  per  cent,  per  annum. 

Int.  on  ^100  for  15  mos.  at  4  px.  =  }f  of  4=;^ 5. 
.  *.  Discount  on  ;^275  6s.  8d.  = 

I     £       £  s,d,    £  s,  d, 
105  :  5  ::  275  6  8  :  13  2  2|.    Ans. 

3.  The  distance  from  Newcastle  to  Carlisle  is  60  miles,  15 
miles  being  uphill,  20  lownhill,  and  the  rest  level.  If  a  bicydist 
goes  at  the  rate  ?;  12  miles  an  hour  on  level  ground,  15  miles 
downhill,  a  t\  5  miles  uphill,  what  will  be  the  difference  in  time 
between  going  to  Carlisle  and  returning  ? 

Time  in  going = V  =3  hours  uphill 

it=2iV  ,t    on  level 
f!  =  ij    M    downhUl 
s=6|^hrs. 
Time  in  reluming =H= 2  A  ^oms  on  level 

V=4        f»     uphill 
\\—i  hour  downhill 

DifF. = 7i*j  -  6A=|hr.  or  40  mm 

4.  Three  workmen  work  together  for  half  an  hour  at  reaping. 
A  could  do  the  whole  in  12  hours,  B  in  4,  and  C  in  3  hours  C 
then  left  ofl".    How  long  would  A  and  B  take  to  finish  it  ? 

Work  done  in  i  hr. = t*^ + J  +  i  =  A 
J,.  =AorJ 
Workstilltodo=i-i=f 


A  can  do  in  i  hr. 

B 

A  +  B„ 
Time  for  A  and  B  to  do 


f» 


fi 


Ans. 


History. 


MALES  AND  FEMALES. 

1.  What  events  are  connected  with  the  following  dates?— 
I74S.  i7S9i  1760,  1801,  1832,  1846,  1851,  1854,  1867. 

1 745— Rebellion  in  Scotland ;  attempt  of  the  Young  Pretender 

to  gain  the  throne. 
1759 — Conquest  of  Canada. 

1700— Death  of  George  II.,  and  accession  of  George  III. 
1801— The  Union  of  the  English  and  Irish  Parliaments. 
1832— The  passing  of  the  First  Reform  Bill. 
1846 — The  repeal  of  the  Com  Laws— Famine  in  Ireland. 
1851— The  Great  Exhibition. 
1854— The  Crimean  War. 
1867— The  passing  of  the  Second  Reform  Bill. 

2.  Explain  briefly  the  Constitution  of  England. 

The  Government  of  England  is  a  limited  monarchy,  and  the 
three  estates  of  the  realm  are  the  Sovereign,  Lords,  and  Commons. 
The  Sovereign  acts  upon  the  advice  of  a  limited  number  of  the 
members  of  the  Privy  Council,  called  the  Cabinet  Ministers.  The 
sovereign  alone  has  the  power  of  making  war  or  peace,  or 
treaties,  of  exercising  the  prerogative  of  mercj  in  case  of  con- 
demned criminals,  and  of  con&rring  titles  of  nobility.  The 
House  of  Lords  is  mostly  hereditary.  The  House  of  Commons 
is  elective,  and  consists  of  658  members,  from  counties  and 
boroughs  of  the  United  Kingdom.  The  House  of  Commons 
alone  has  the  power  of  initiating  money  bills,  but  others  may  be 
introduced  in  either  House.  Before  any  proposition  can  become 
law,  it  must  receive  the  sanction  of  the  three  estates  of  the 
realm. 

3.  What  was  the  cause  of  the  loss  of  the  American  Colonies  in 
the  reign  of  George  III.  ? 

In  1765  the  Stamp  Act  was  extended  to  the  American  Colo- 
nies, but  the  colonists  objected  to  the  imposition  as  being  con- 
trary to  the  spirit  of  the  English  constitution.  In  1766  the 
Stamp  Act  was  repealed,  but  duties  were  charged  upon  tea, 
glass,  paper,  etc.,  exported  to  the  American  colonies.  Even- 
tually all  these  were  removed  except  the  tax  on  tea.  Riots  took 
place,  and  at  Boston,  several  shiploads  of  taxed  tea  were  emptied 
into  the  harbour  in  1773.  Although  strongly  urged  to  yield  fay 
Chatham,  Burke,  and  Fox,  the  Government  refused,  and  a 
Declaration  of  Independence  was  made  by  the  Colonists  in  1774. 
Then  followed  a  long  and  disastrous  war.    Battles  were  fought 
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Qnng  Coltnmu 

RULES. 

1.  Each  correspondent  is  restricted  to  wu  qtustum.  We  should  be  much  obliged  if  correspondents,  who  tend 
questions  for  solution,  would  give  (if  possible)  the  required  answer,  and  the  source  from  which  the  quesdcm  is 
obtained. 

2.  No  query  can  be  answered  unless  accompanied  by  the  real  name  and  address  of  the  sender,  not  necessarily 
for  publication,  but  as  a  guarantee  of  good  faith  and  for  facility  ot  reference. 

8.fB^  When  a  paeudonym  la  adopted  it  ahould  be  written  at  the  end  of  the  query,  and  the  real  name 
andaddresB  on  a  separate  piece  of  paper.  — — 

4.  Correspondents  are  requested  to  write  their  queries  kgibly^  and  on  one  side  of  the  paper  only. 

5.  Replies  wiU  not  be  sent  through  the  post 

6.  Queries  must  reach  the  office  not  later  than  the  nth  of  the  months  or  they  cannot  be  attended  to  in  the 
following  issue. 

%*  All  communications  for  this  column  should  be  addressed — *  The  Query  BdUori  The  Prmc&al  Ikacher, 
Pi^rim  Street,  Ludgate  HUU  London,  E,C. 


Arithmetic 

1.  Clipper. — ^Find  at  what  time  between  3  and  4  o'clock  the 
minute-hand  of  a  clock  is  30  minutes  before  the  hour-hand. 

The  minute-hand  moves  12  times  as  fast  as  the  hour-hand  ; 
.*.  The  diflTerence  between  the  rates  of  the  minute  and  hour- 
hands  is  1 1  times  the  rate  of  the  hour-hand  ; 

The  minute-hand  must  gain  45  min.  on  the  hcur-hand  to  be 
30  minutes  before  it ; 

.'.  Distance  gone  by  hour-hand  ==45  min.-r  il 

=4A^  min. ; 
.'.  Time =45  min.  +4i^  min.  past  3 
c49tV  min.  past  3. 

2.  Puzzled.— (a)  What  income  is  derived  from  ;f  1350  in- 
vested in  the  6  per  cents,  at  iii^? 

(0  What  chang^e  in  his  income  will  the  possessor  of  it  make, 
if  he  sell  out*  and  mvest  the  proceeds  in  the  4^  per  cents,  at  79}, 
brokerage  being  charged  in  both  transactions  ?    {Da/fon.) 

(a)  Income  in  xst  case =6  p.  c.  on  ;£'i35o 

=;foi.    Ans. 

W  Stock  in  2nd  cases;^i35ox  V^ 

=jf  ^*»" ; 
Income  „        „      =4^  p.  c.  on  £^*i^* 

2997 


) 


^£H 


40 


»  • 


=;f84  58*  9jd. ; 
Difference  in  incomes =(;^84  5s.  9id.-;^8i)gain. 

=;f3  Ss«  9H.  gain,     i^s. 

3.  Alie  Sloper. — If  silver  be  worth  5s.  6d.  an  oz.  and  pure 
gold  be  worth  £^  5s.  an  oz.,  what  would  be  the  weight  of 
a  1 5s. -piece,  containing  92*5  per  cent,  pure  gold  and  the  rest 
silver  ? 

(;f4  5s.x92i)  +  (5s.  6d.x7i) 
=(85s.x92i)+.(5is.x7i) 
=  7862)8. +41^8. 
=7903js. ; 

S.  8.  OZ. 

•'•  7903!  :  15  ::   100  :  Weight  of  coin. 
4         4 


6323    1200 
20 


24000(3  dwts. 
18969 


503 « 
24 


120744(19  grs- 
6323  > 

57514 

56907 

607 

%  dwts.  i9iVVr  grs*    Ans, 


4.  Pen  DA  —Given  the  square  of  10,129  '^  102,596,641,  find 
the  s<}uare  of  101,293  without  going  through  the  operation  of 
squaring.     {Barnard  Smith.') 

(ioi,293)»=(ioi,290+3)' 

=(ioi,29o)^+2(ioi,290X  3)  4^(3;* 

=  10^259,664,100-1-607,740+9 
» 10,260,271,849.    Ans. 

5.  D.  McL.  C,  Lanark. —A  sum  of  ^^3070  3s.  3d.  has  to  be 
divided  between  A,  B,  and  C,  so  that  A  may  have  (  of  |  of  B*s 
share,  and  B  |  of  A's  and  C's  together.  Find  their  respective 
shares.     \Sckolanhip,  1883.) 

B's  shares!  of  A's+i  of  CV 

=t  of  1  (^  i  of  B's+>  of  Cs 

si^ofB's+iofCs, 
B's  share  -M  of  B's^f  of  Q\ 

iH  of  B*s  shares!  of  C's  share, 

.  •.  C's  share  =  i  of  1^  of  B's  share 

4   m 

27 
a  }^|  of  B's  share. 
A's  share  +  B's  share  +  C's  share 

=;f3070  3S-  Z^'* 
,V  of  B's  share  +  B's  share  -h  Ht  of  B's  share 

=;f3070  3s-  3d.. 
(A^+i+H5)ofB'sshare=/'3070  3s.  3d., 

'^^'i^8^"^  ""^^'^  sharecr;f307o  3s.  3d., 
\W  of  B's  share=^3070  3s.  3d., 
\  of  B's  share =;f  3070  3s.  3d., 
.*.  B's  share  =|  of  ;f3070  3s.  3d. 

s=^  12,280138.-8-9 
s=;fi;64  IPS'  4d. 

A's  shares  A  of  ;Ci364  los.  4d. 
=«458is.  4d.-^27 
=;f202  3S.  oAd. 

C's  share  s;^3070  38.  3d. 

-(;fl364«<».4d.+ 

^202  3s.  o,«rd.) 

=;f  3070  3«-  3d.  - 

;f  1566  13s.  4Ad. 
'=;glS03  9S-  loHdL 

6.  Magister. — A  and  B  run  100  yards,  and  A  wins  by  2 
yards.  C  and  D  run  over  the  same  course,  and  C  wins  by  6 
yards.  B  and  D  also  run  over  it,  and  B  wins  by  4  yards.  If 
A  and  C  run,  who  will  win,  and  by  how  madb  ?  {jCoK^rid^ 
Locals  1880.) 

B  runs  98  yards  while  A  runs  100  yards ; 
I^  t>  94  »»  C  „  M  „  ; 
B    „    100         „         D   „      96    ft    ; 

48 

.-.  While  D  runs  96  yards  C  runs  l?^L?!f  }ds.  =  *»•  yds. 

47 
50 

While  B  runs  lOp  yafds  A  runs  !2?^?^  yds.  s  *}|»  yds. 

49 
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.'.  Cnins-^ffA  yds.  while  A  runs  ^41^  yds. ; 

.•.Cnmsiooyaids  while  A  runs    (J^^x-iZ^x  laW  )yd«.; 

6 

=  *»l*yds. 

=  9911*  yds. ; 
.  •.  C  wins,  and  by  -ff^  yard.    Ans. 

7.  M AGISTER. — A  man  mixes  5  per  cent,  of  water  with  milk, 
which  he  sells  to  a  milkman,  who  retails  it  afcer  adding:  5  per 
cent,  of  water  to  what  he  receives.  What  percentage  of  water 
is  there  in  the  milk  retailed  ?    (Cambridge  Local,  iSSa) 

Percentage  of  water  =    5  +  5  +  SVo  o^  5 

=  lo^.    Ans. 

8.  Eva.— Suppose  the  population  of  a  countrjr  would  increase 
annually  by  *3  per  cent,  were  it  not  for  emigration,  which  annu- 
ally carries  off  *5  per  cent,  of  the  people,  what  will  be  the  increase 

Ciroent.  in  the  population  after  5  years?    What  is  the  popu- 
tion  of  a  country  from  which,  at  the  above  rate,  81,000  persons 
emigrate  in  a  years  ? 

Annual  increase  =  2  J  per  cent. ; 

100 
a'5 


T 


102*5  {'^'^  ^^  I  y^") 
2*5625 


105*0625    (end  of  2  years) 
2*6265625 

107-6890625    (end  of  3  years) 
2*6922265625 

1 10*381 2890625    (end  of  4  years) 
»759S3aga65625 

113*1408212890625    (end  of  5  years) 
Increase  after  5  years  =  13*140821289062^7^.    Ans. 

Emigration  in  2  years  =  iV^  +  ^J7„  x  15?i\ 

41 


40 


'  Cost  of  horses = ;f  345  -  ;f  120 
=^^225. 

.*•  Cost  price  of  a  horse =;f  225 -f  15 

„  „       cow    =;fl20^I2 

=Zio. 


S=;ff20    14s. 

=4345.  ^ 

=<3»S-;f«>7 

=;ffx38, 

=<i38xl» 

=^120. 


=  47o+«7o 

^40  +  41    o, 

.*•  Population  s=  81,000  X  tf  x  100 
=  8,000,000.    Ans. 

9.  G.  C.  M.— Iboueht  15  horses  and  12  cows  for  ;C345.  I 
sell  the  horses  at  a  orotit  of  10  per  cent.,  and  the  cows  at  a  loss 
of  i^  per  cent,  anoi  receive  in  all  £316$  14s.  What  did  I  give 
for  a  horse  and  a  cow  ?    {fivers.) 

( 1 )  Cost  of  horses + cost  of  cows = ;f  345, 

(2)  io7o  of  cost  of  horses  - 1  J7o  ^  cost  of  cows 

=jf3^5  i4s.-;f34S. 
f»  cost  of  horses  -  ^i  v  cost  of  cows 

Cost  of  horses  -  A  cost  of  cows 

(i)  Cost  of  horses -f  cost  of  cows 

.'.  Cost  of  COWS+ A  cost  of  cows 

if  cost  of  cows 

.*.  Cost  of  cows 


10.  OusE. — Paid  ;f  30,  including  a  duty  of  5  per  cent.,  for  a 
Geneva  watch.  What  did  the  duty  amount  to?  {Barnard 
Smith*) 

£  £  £ 

X^X    '    Z^    ''    5    i    Amount  of  duty. 
7  2 

Ll? 

£1  8s.  6fd.    Ana. 


II.  3RD- Year  P.  T. — A  can  do  a  piece  of  work  in  12  hour*, 
B  in  4  hours,  and  C  3  hours.  A,  B,  and  C  all  work  together 
for  haif-an-hour,  when  A  leaves  off.  How  long  will  it  take  B 
and  C  to  finish  the  piece  of  work  ? 

A  can  do  the  work  in  12  hours, 

^  >»  II  11       4       II       9 

And  C       „         „       II    3    II    5 
.*.  A       „     in  I  hour     ^  of  the  work, 
B        ,1  I,  «  II        I 

And  C        „  „  *  M        ; 

.-.  A,  B,  and  C         „  rr +i+i  of  the  work 

.,1+3+4 


12 


II 
II    I 


A,  B,  and  C  can  do  in  |  hour=f  of  the  work  i 
.*.  Part  remaining  to  be  done =1  of  the  work  ; 

B  and  C  can  do  in  i  hour  f +1  of  the  work 

12 

»tV         It  I 

.*.  B  and  C  will  finish  the  work  in  (}-r  A)  hours 

(4 
^x-^^)  hours 

=  f  hours 

g If  hours.    Ans. 

Mfe, — ^Perhaps  80  per  cent. 


12.  Brevis. — ^A  certain  sum  of  money  was  divided  among 
three  persons,  A,  B,  and  C.  Suppose  that  A's  share  was 
^^264  12s.,  and  C's  £2  8s.,  and  that  A's  share  contained  the 
value  of  B's,  as  often  as  B*s  share  contained  C's,  what  must  the 
whole  amount  have  been  ?    (^Colenso,^ 

£264.  i2s.^B*8  share 
is's  share  "  £2  8s., 
264^ B*s  share  in  pounds 


2? 


B*s  share  in  pounds  «, 

B's  share  in  pounds  x  B*s  share  in  pounds 

=2641x21, 

(B's  share  m  pounds)3s  ^^^  x  V 
B's  share  in  pounds  =  ^i^ffA 

•  '.  B*s  8hares;f25  45. ; 

.*•  Sums;f264  I2S.  +jf25  48. +^^2  8s. 
as  ;f 2924s.    Ans. 

Algebra. 
I.  Unity.— Solve  :— 

jp+a  5    •    (Mansford,) 

J?  +  2  5 

-»-(¥  -  ■) 

asio-  Sr  +  1 
5 

8jp 
=  11-  — 

5 

S(5*-4)=55(*+a)-M*+2) 

25*  -  20  as  55^: + 1 10  -  8jc"  -  i6jp 
8jr»+i6jf+254f-55x=iio+20 
84^-i4jrsi3o 

4 

1040+49 

^       64 

x=±v+i 

A  ^^Sior  -3i. 
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2.  D.  E.  K.--Find  the  value  of: 


(a-^)(«-r)    (*-a)(^-0    (f-«)(^-^)' 
^'         -I-         ^         .  ^ 


^ 


f 


{a-b)\a-c)    {a-b){b-c)    (a-f)(*-f) 

a»^  -  fl^*  -  a V  +  flf» + ^f  -  Ar» 
s=i.     Ans. 

3.  4TH  Year  P.  T.— ;There  are  two  oumben ;  if  one-fifth  of 
the  second  be  taken  from  it  and  added  to  the  first,  they  will  be 
equal ;  but  if  one-third  of  the  first  be  taken  from  it  and  added 
to  the  second,  then  the  second  will  be  three  times  as  great  as 
the  first.  Find  the  original  numbers.  {Moffatfs  '  Pupil 
Teachers'  Course.  0 

Let  X  and  ^= the  two  numbers ; 
Then,  (i) 

(2)^ 

(I) 
(2) 
(I) 

(2) 

(I) 

(2)    .       _      . 
;.  Any  multiples  of  3  and  5  satisfy  the  conditions. 
.  •.  iJos.  =3  and  g,  or  6  and  10,  or  9  and  ig,  etc. 

N^€, — ^The  question  is  not  complete.  A  similar  one  from 
the  same  work  was  solved  in  our  issue  for  June,  18S4. 

4.  J.  Wm.  Allkn. — Twenty  men  are  employed  on  a  certain 
work,  only  eighteen  of  them,  however,  working  at  one  time, 
while  the  other  two  are  resting.  A  change  is  made  in  the  croup 
at  work  every  hour.  How  many  hours  will  have  elapsed  be- 
fore every  possible  group  has  been  at  work  together  for  one 
hour  ?    {CasselPs  •  Saturday  Journal.*) 

10 

No.  of  combinations =f^^l^ 

=  190; 
.'.  Times  190  hours.    Ans. 

5.  Nobody. — A  person  having  invested  ;f  2,000  in  the  3  per 
cents.,  and  ;£ 3,300  m  the  3^  per  cents.,  derives  therefrom  an 
income  of  ;^2i  i  js.  If  his  mvestment  had  been  £SS'^  ™o'c  ^ 
the  former  and  ^550  less  in  the  latter,  his  income  would  have 
been  just  2s.  6d.  more.  What  were  the  respective  prices  of 
stock?    (fioienso,) 


Let  X  and  ^s  Prices  of  stocks  in  pounds ; 
Then,(0       (?^x3)+(3^X3i)=2i 

5SO 


(2) 
(I) 
(a) 
(0 
(a) 


(fx3)-(fx3i)=* 

6000^23100^^4 

X  2y 

1650  _  3850      . 

X         2y 
6000 


(2) 


i65o_385o_, 

X         2y 
1650    3850    , 

75        2v 
22-1=3850 

2it=3?So 
2y 

1x11=3850 

2r 
22 

X 
=88. 


4 


•  • 


Hi 

Prices  of  stocks =75  and  88. 


6.  J.  Burrows.— Simplify  :— 

( Jf + 3)^  -  3(* + 2)3 + 3(jc + 1)3  -  JJ*. 
(*+3)'-3(*+2)3+3(x+i)3-j:» 
=jt'+9Jc^+27jr+27  -  3(jf+6jc»  +  I2jr-h8) 

=9x"+27jr+27 - 3x3- iSr* - 36*- 24+3x3+9jr*+9 
b6.    Ans. 


7.  Cyclops.— Solve  :— 


7>^=io(/-t-«)l 

3«pas   4(2  +  x)  \ 

9r|^=20(jr+>)J 


Todhunttt^s  'Algebra 
for  Beginners.' 


(1)  7>2=lo(y+«)l 

(2)  3x«=s  ^Kx^\rt)\ 

(3)  ^.y=20(T+^)J 

(2)  3Jr5=4(jf+z) 
ss4jr+4s 
3x8 -42=40: 
(3x-4)s=4x 

.*.  s=  ^    > 


(3)  9^=20(x+>') 
=2ac-h2cy 

9J9^-20|^=20X 

(9tr-20]5'=2aa: 

.    -,_    20y 


-20 


20* 

7x     "^    X 


(I)  7/z=io(>+«) 

9X-20    3Jf-4       \9jt-20    yc-^f 

56ax^ ^  ,^ 

(9jr-20)(3Ji:-4).  I     (9*-20)(3Jf 


/20(3JF-4)  +  4f»g-20) 


r-20)\ 
-4)     J 


56x=6ox- 80+36X- 80 
56jc-96j:=-i6o 
-4OXSS-160 
.  *  or^4« 

_   2ar  80       ,p 

•^"'^:r^^"36^:i5''**"^ ' 

,=_4^  =^£^  =V=a. 
3X-4      12-4 

8.  Cyclops. — Resolve  into  factors : — 

jf  -y  -  3a:  ->r + 2.  (Harrw)  School  Entrance  Sckohtrship,  1884) 
First  Method, 

^•-><*-3dr-/+a 
s5jr»-3x-H2-^->* 

ae(*»-3Jr+2)-2^+/+JP^-J0'-7» 

=(x*-  3x+2)+xy-2^-^+y-/^ 

=  (*-2)(x-l)+M*-2)-X*-0-J^ 
s=(x-2)  (x-l)-».>'{(*-2)(x- !)}->• 
=  Ux-2)->r}{(x-l)-H^} 
s:(x-2-^)(x-I+>) 

s (x  ->> -  2)  (x+> - 1).    Ans. 
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Sewid  Method. 

=  (^ -^)  -  24P  -  2;^  -  Jf+Jf  +  2 

= Kx  ^ry)  [x  -y)  -  {2(x  -Vy^  +  [x  -/)} + 2 

a:(jr+>-i)  (j>f->-2).    Ans. 
ATi;/;.  —The  second  method  is  simpler. 

9.  Student.— Solve  :— 

jc»+y»- j:y(jr+^+2)+j:«y»=3i  1 

[Certificate,  Second  Year,  1884.) 

(2)  x+y+xy=:iif 

(l)     Jf'+y-Jf>'(4f+J^  +  jr;r)-2;c;f  +  2Jfyss3I 

xf  •!•>*=  i3xy-2Jg°y  + 31. 
(2)    Jt+^'sii-jry 
(jr+^)-a(lI-xy)a 

j?«+2jry+>»=  121  -  2zry + jfy 

jg»4-y»=i2i--24jy-f-jfV. 

/.  I2i-24xy+«y=si3xy-2jcy»+3i 
jfy +2j:y-24Jify-  13x^=31  - 121 

xy-37f3r=-3o 
3 

jry-22^+(V)'=H}*-3o 

_  1369-1080 

36 

.'.   ^>=9»  or  V. 

(2)    4:+^=ii-ary 
=  11-9 
=2 

x^+2xy+yss^  \ 

Axy       =36  J 

a:"-2:0'+^=-32 
(jf-^)==-32. 

Now  as  the  sauare  of  any  quantity  is  positive,  the  value  xy 
=9  is  inapplicable. 

(2)      JT+J'sll-V 

Jf'+2Jry+>»=i{A\ 


Axy 

jf»-2jry+>»=^ 

3 


} 


2X 


_23±  V409 


ay^23T  V409 

3      

-'.  x=IK2^  J:  K/409),  wnd  y=l(2%T  Jaooj)'    Ans. 

Qeometry, 

I.  J.  Young.— ABC  is  a  triangle,  and  the  angle  A  is  bisected 
by  a  straight  line  which  meets  BC  at  D ;  show  that  BA  is 
greater  than  BD,  and  CA  greater  than  CD.    [Todhunier.) 


Proef,—  L  BDA  is  greater  than  L  CAD  ;  (T.  16.) 
L  CAD=  L  BAD  ;  (Hyp.) 
. '.  L  BDA  is  greater  than  L  BAD ; 


Wherefore  side  BA  is  greater  than  side  BD  (I.  19.) 
Similarly  it  can  be  proved  that  CA  is  greater  than  CD. 

Q.  E.  D. 

2.  W.  Thomson.— The  two  sides  of  a  triangle  are  together 
greater  than  twice  the  straight  line  drawn  from  the  vertex  to  the 
middle  point  of  the  base,    (Todhunter.) 


Let  ABC  be  a  triangle,  and  D  the  middle  point  of  the  base 
BC.  Jom  AD.  Then  AB  and  AC  together  shall  be  greater 
than  twice  AD. 

Produce  AD  to  £,  so  that  DE  s  equal  to  AD.    Join  BE.  ' 

Proof, —In  the  two  triangles  ADC,  EDB,  the  two  sides  AD, 
DCs  the  two  sides  ED,  DB,  each  to  each, 

and  I  ADCs  l  EDB ;  (I.  15.) 
.•.baseAC=baseBE.    (I.  4.) 
The  two  sides  AB,  BE  are  greater  than  A£  ;  (I.  20). 
.'.  The  two  sides  AB,  AC  are  greater  than  AE,  that  is, 
greater  than  twice  AD. 

Q.  E.  D. 

3.  G.  F.  A.  BOLDMERE. — If  the  two  sides  of  a  trapezium  be 
parallel,  show  that  its  area  is  equal  to  that  of  a  rectangle  con- 
tained by  its  altitude  and  halt  the  sum  of  its  parallel  sides. 
IChrisfs  College,  Cambridge,  1851.) 


Let  ABCD  be  a  trapezium,  having  the  sides  AD,  BC  parallel. 

Then  the  area  of  the  trapezium  ABCD  shall  be  equal  to  the 
area  of  the  rectangle  contained  by  half  the  sum  of  AD,  BC,  and 
the  altitude  of  the  trapezium. 

Draw  AE,  DF  perpendicular  to  BC,  and  BG  perpendicular 
to  DA  produced. 

/Vw/".— A  ABC= J  rectangle  GBFD  (1. 41),  that  is,  J  rectangle 

contain^  by  BC.  AE ; 
A  ACD=^  rectangle  AE.FD,  that  is,  ^  rectangle  con- 
tained by  AD.AE ; 

.'.  aABC+aACD=J  rectangle  BC.AE  +  h  recUngle 
AD.AE;  • 

.*•  Areaof  trapezium  ABCD =}  area  of  rectangle  contained 

by(BC  +  AD).AE 
=3  Area  of  rectangle  contained  by 
J(AD  +  BC).AE. 

Q.  E.  D. 

4.  Will  o'  th'  Wisp.— From  one  of  the  equal  angles  of  an 
isosceles  triangle,  a  perpendicular  is  drawn  to  the  opposite  side. 

Show  that  the  square  on  the  base  is  equal  to  twice  the  rect- 
angle contained  by  that  side,  and  the  part  of  it  between  the 
perpendicular  and  the  base.    {Deduction  to  Euclid,  IL  4.) 
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Let  ABC  be  an  isosceles  triangle,  and  let  CD  be  drawn  per- 
pendicular to  AB. 


Then,  BC  shall  equal  2  AB.BD. 

/>W8^.— AB»=AD»+BD"+a  AD.BD  (II.  4). 
.-.  AC»=sAD»+BD»+2  AD.BD; 
But,  AC-sCD^+AD-  ;  (I.  47.) 
.  •.  CD» + AD"= AD» + BD» + a  AD.BD ; 
Wherefore,  CD»arBD«+2  AD.BD ;  (Ax.  3.) 
And  CD«=BC»  -  BD» ;  (I.  47.) 
.'.  BC«-BD'=BD»+2 AD.BD; 
Wherefore,  BC«=2  BDa+2  AD.BD  (Ax.  2.) 

=2(BD*+AD.BD) 

=:2AB.BD.  (11.  ^) 

""""""^^"""^       Q.  E.  D. 
A2i//.— It  can  be  proved  directly  from  11.  13,  Case  i. 

5,  Natau^ABCD  is  a  square,  and  AC  a  diagonal.  In  AC 
a  point  E  is  taken.  Show  that  the  triangle,  vriiose  sides  are 
e<}ual  to  AE,  EC,  and  the  diagonal  of  square  described  on  BE, 
will  contain  a  right  angle.    (DtductUn  to  II.  9.) 


Let  the  diagonals  AC,  BD  intersect  in  F. 
/Srfl^.— AE«+EC'=2AF»  +  2EF2  (11.  9.) 

a=2BF»  +  2EF» 

=2BE»(I.47.) 

c  Square  of   the   diagonal  of  a   square 

described  on  BE ; 
.  •.  The  triangle  described  with  sides  equal  to  AE,  EC,  and 
the  diagonal  of  a  square  on  BE,  is  right-angled.    (I.  48.) 

Q.  E.  D. 

General. 

I-  P-  T. — The  solution  of  your  query  appeared  in  our  last 
issue. 

2.  M.  R.  S.-r-Your  query  was  solved  in  our  issue  for  June. 
1884.    See  No.  5  of  Algebraical  Queries. 

3.  Darius.— Vou  will  find  the  solution  of  your  query  in  our 
issue  for  March,  1884.  ^       ^     / 

4-  Frank.— The  solution  of  your  query  appeared  in  our  issue 
for  November,  1882.  See  model  answers  to  Scholarship  Oues- 
tions.  ^  ^ 


5.  Bouncing  Boy.— If  you  will  kindly  comply  with  Rules  2 
and  3  of  the  query  column,  we  shall  have  pleasure  in  replying  to 
your  query. 

6.  GwiLYM  Timothy  Jones.— We  do  not  reply  to  anony- 
mous queries. 

^  7.  Do»  CiGSAR.^Yott  will  find  the  solution  of  your  first 
query  in  our  issue  for  April,  1882,  and  the  solution  of  yoai 
second  in  our  issue  for  December,  1884. 

8.  Pom-pom. — To  cut  away  half  a  square,  and  leave  a  square 
as  high  and  as  wide  as  it  was  before.    EFGH  is  half  the  size  of 


ABCD  ;  it  is  also  a  square,  and  EG  is  equal  to  AB,  and  FH  to 

9.  Memory  ani>  Success,  and  I.  B.  S.  O.  S.— We  cannot 
possibly  tell  you  what  you  want  to  know.  You  must  use  yvxir 
judgment.  You  seem  to  think  few  people  can  remember  any- 
thing. This  is  not  true.  Very  many  would  like  to  Icam  the  art 
of  foi^^ting.  In  the  absence  of  revelation  you  should  be  guided 
b^  science.  All  that  is  known  about  mental  development  yoa 
will  find  in  Prof,  Sully' s  'Oudmes  of  Psychology '  (Longman 
and  Co. 

10.  Constant  Reader.— Read  the  syllabus  to  see  which 
essays,  and  how  many.  Get  ^^^//*x  edition  as  well.  You  have  a 
play  of  Shakespeare  to  prepare ;  use  the  Clarendon  Press  Edition, 
together  with  AbbotCs  *  Shakespearian  Grammar.'  Your  list  of 
books  seems  sufficient.  Mind  your  spelling,  and  where  voa  pat 
capitals  and  apostrophes. 

11.  Don't  Know.— Your  writing  is  very  poor  indeed.  Get 
good  copy-books  and  practise  daily. 

12.  Nov.  Nav.— The  subject  is  too  extensive  to  be  dealt  with 
in  the  query  column.  Consult  some  qualified  person,  and  ask  fur 
detailed  instiuctions. 

13.  E.  W.  Sylvester.— Small  hand,  75 ;  large  hand,  80. 

14.  Excelsior. — Yes,  and  more  will  do  so.  Enter  if  ycni 
can.    Many  Boards  only  realise  trained  teachers. 

15.  Scientist. — (i)  It  means  that  teachers  receive  marks  f<>r 
one  or  two  sciences  if  they  hold  certificates  for  them,  but  not  for 
more  than  two.  (2)  It  is  hard  to  say.  Fowtus  *  Manual '  is 
exceedingly  good :  last  edition  1883. 

16.  Fergus  Stewart.— Elliott  and  Co.,  Strand;  Becker 
and  Co.,  Maiden  Lane,  Strand. 

17.  W.  P. — Both  the  sentences  are  right.  'Avus  magistro 
agros  dat.' 

18.  JfoHN  Williams.— iWif/ttf/x  '  Geography,*  and  Hrmttd 
'Colonies.'  Hume's  •History,*  Part  III.  *The  Nineteenth 
Century,*  by  Nelson.  Dr.  Smithes  *  English  Grammar/  Dr. 
Abbott's  *  Shak^peatian  Grammar,'  and  the  Clarendon  Prtsa 
Edition  of  the  •  Tempest.' 

19.  O.  M.— You  have  the  right  edition,  and  seem  to  have  1 
good  method.  You  do  not  need  to  know  the  text  so  familiarly 
as  if  you  were  reading  a  book  of  Milton.  The  best  thing  for  voa 
to  do  would  be  to  refer  to  the  last  three  calendars,  and  sec'ihc 
sort  of  questions  set  upon  similar  books. 
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20.  LB90N. — It  is  difficult  to  say  which  is  the  best.  Dr^ 
Smith* s  '  French  Prindpia*  is  very  good.  Fasnachts  course  is 
shorter  ;  but  there  are  many  excellent  books.  You  cannot  get 
the  pronunciation  from  books  alone.  You  may  consult  the 
lessons  passing  through  the  Scholar  with  advantage. 

31.  Zanoni. — Are  you  sure  the  question  was  put  as  jrou  sav  7 
We  will  then  give  you  an  answer^  and  some  advice  into  the 
bargain. 

23.  W.  T.  Southern. — ^Your  hand-writing  in  no  case 
reaches  fair ;  a  Fourth  Standard  boy  should  do  better. 

33.  Il  Pbnseroso. — (I)  Cannot  say :  most  likely  all  equal. 
(2)  You  cannot  possibly  get  to  know  the  exact  number  of  marks. 
One  would  think  honours  worth  most.  (3)  A  second  stage  in 
mathematics  would  not  count  for  the  Second  Year*s  Papers. 

34.  Subscriber.— (I)  75  ;  {3)  65. 

Write  to  the  Registrar  of  the  London  University  for  a  Syllabus 
of  the  Matriculation  Examination,  and  also  one  for  degrees  in 
science.  You  will  find  all  you  want  in  them.  Always  read 
your  letters  before  sending  them. 

35.  B.  Scribe. — All  equal  in  value.  Hold  your  pen  properly. 
The  lower  curves  are  heavy,  and  the  letters  too  far  apart. 


36.  J.  E.  R.— Writing  too  upright ;  capitals  badly  shaped ; 


cannot  learn  Physiology  by  readine  a  book.  Persons  have  been 
known  to  get  certificates  by  so  doing,  but  they  lose  more  than 
they  gain.    Give  the  time  to  French  and  drawing. 

37.  Ellen  Ford. — 65.  Shape  of  letters  very  fair.  Dont 
paint  the  large-hand.  Small-hand  is  good.  Keep  to  the  round 
style  of  writing. 

38.  J.  Edwards. — By  Boyle*s  law,  the  volume  occupied  by  a 
gas  varies  inversely  as  the  pressure.  Ttie  law  can  be  verified  : 
see  Practical  Teacher, Vol.  IV. ,  page  2 17.  As  the  cross  section 
of  the  cylinder  will  continue  the  same,  the  length  of  the  column 
will  vary  inversely  as  the  pressure.  Let  x  equal  the  length  of 
the  cylinder,  then 

30r=to(4r-3) 

lor  s  So ;  whence  jr  s  6. 

29.  Constant  Subscriber. — For  the  *  Tempest  *  use  Claren- 
don  Press  edition.  Humis '  History*  is  suitable ;  itis published  in 
parts.  You  want  Part  IIL  The  syllabus  of  school  management 
IS  now  mudi  extended.  You  need  to  study  some  elementary 
logic,  tAjJevon^s  *  Piimer,'  and  also  some  mental  science,  which 
can  only  DC  got  at  present  from  Pro/,  Su/Z/s  *  Psychology ' 
(Longman  and  Co.)  Use  CuruterCs '  Manuals  for  Music'  There 
is  no  arithmetic  in  the  Second  Year's  Papers. 

30.  Un  Ami  Fidele. — The  questions  set  last  year  are  pub- 
lished, and  can  be  had  for  6d.  through  any  bookseller.  You 
ought  to  succeed.  Use  FindUUcrs  'Physiography,'  and 
espedally  Huxley* s^ 

31.  Puzzled. — Would  you  kindly  repeat  your  query,  as  you 
have  evidently  copied  it  incorrectly  ? 

32.  E.  BONARIA.— If  A  +  B  +  Cssgo',  prove  that 

Cot  A+cot  B+cot  C=cot  A  cot  B  cot  C. 

[Civil  Service,  1879.) 

Cos(A  +  B+C)asCo8  90*=o; 
AndCos(A+B  +  C)=Cos{A+(B  +  Cy 

=Cos  A  cos  (B + C)  -  sin  A  sin  (B  +  C) 
sCos  A  (cos  B  cos  C  -sin  B  sin  C) 

-  sin  A  (sin  B  cos  C  +  sin  C  cos  B) 
sCos  A  cos  B  cos  C  -  sin  B  sin  C  cos  A 
-sin  A  sin  B  cos  C-sin  A  sin  C 

cos  B; 
.'.Cos  A  cos  B  COS  C  -  sin  B  sin  C  cos  A 

-  sin  A  sin  B  cos  C  -  sin  A  sin  C  cos  B=o, 
Wherefore, 

Cos  A  cos  B  cos  C  =  Sin  B  sin  C  cos  A 

+sin  A  sin B  cos  C +sin  Asin  C  cos  B, 
(Dividing  by  sin  A  sin  B  sin  C), 

CosA    CosB    CosC^  CosA  ,  CosC    cos  B 
SinA  •  SinB  '  SinC      SinA     SinC    wnB, 
Cot  A  cot  B  cot  C=sCot  A+cot  C  +  cot  B; 
.'.Cot  A  +  cot  B-*-cot  C  =  Cot  A  cot  B  cot  C, 


33.  Tutus   dum  Rectus.— The  sentence  is  elliptical  and 
exclamatory.    The  ellipsis  may  be  supplied  as  below. 


Now  by  the  lips  of 
those  &ir  gentlemen 
of  Fcmoce,  cnarge  for 
the  golden  lilies— np- 
on  them  with  the 
lance. 


Kind  of 
Sent. 


Princ. 

Sent. 

cootncted 

in  sttbj. 

and  pred. 


Snbj. 


CI] 


Ye  love. 


(« 


Adj.  to^ 
*  those'  m 


ye 


Predi- 
cate. 


[bid] 


Object. 


Yoa  &ir  gen- 
tlemen of 
France  (dir. 
object)  [to] 
chaige  f<»- 
the  golden  (; 
lUies-Xto 

set]  UfKMl 

them      with 
thelaaoe. 


love 


Szten- 


Now 
(time) 
by  the 
hnsof 
those 
) 


34.  Storm. — Turn  to  Todhunter*s  "Mechanics  for  Begin- 
ners," p.  272,  and  use  the  formula  there  established.  Any  good 
book  on  dynamics  embraces  what  you  want. 

35.  Gentil. — We  did  not  ask  you  to  repeat  the  query,  but  to 
state  where  your  difficulty  lay,  so  that  we  could  assist  you. 
Read  the  book  we  named,  and  study  it.  You  will  be  re« 
warded. 

0 

By  Henry  A.  Rbatchlous,  M.A.  (Lond.),  B.SC| 

WestminsUr  TraintHg  Colle^, 

The  English  Language,  English  History,  and 
Modern  Geography. — Under  the  head  of  English  the 
syllabus  specifies  orthography,  writing  from  dictation, 
and  the  grammatical  structure  of  the  language.  This 
would  of  itself  be  somewhat  vague.  The  candidate 
should  look  at  the  questions  set  at  the  last  three  or  four 
examinations.  He  will  then  get  a  pretty  clear  notion 
of  what  is  expected.  As  regards  the  dictation  exercise, 
it  need  only  be  said  that  it  is  generally  a  piece  from 
some  standard  author,  and  fills  a  page  of  the  answer- 
book.  It  is  read  three  times ;  once  to  get  the  drift  of 
it,  a  second  time  to  write  it,  and  a  third  time  to  cor- 
rect and  punctuate  it  It  is  usually  read  rather  rapidly. 
It  would  therefore  be  well  for  the  candidate  to  ask 
a  friend  to  read  a  few  pieces  to  him  by  wa^  of  practice, 
or  he  may  become  confused  on  the  exammation  dav. 

For  the  rest  of  the  paper  considerable  preparation 
is  necessary.  It  is  not  easy  to  name  any  one  book  in 
preference  to  the  rest.  There  are  many  good  manuals 
in  use.  Possibly  our  readers  have  already  a  fair  know- 
ledge of  grammar,  and  can  parse  and  analyse  with 
ease.  All  they  need  in  addition  would  be  found  in 
'  The  Elementary  Lessons  in  Historical  English  Gram- 
mar,' by  Morris  (Macmillan,  2s.  6d).  Dr.  Smith's 
'School  Manual  of  English  Grammar'  (Murray, 
3s.  6d.)  contains  in  itself  probably  all  that  would  be 
required.  It  is  a  good  book.  The  student  would  do 
well  to  make  it  a  sort  of  text-book,  and  consult  some 
other  books  on  special  points.  If  he  intends  proceed- 
ing to  a  degree  in  arts,  he  may  very  well  do  more 
English  than  will  be  barely  enough  for  the  matricula- 
tion. Dr.  Abbott's  *  How  to  Parse,' and  the  introduc- 
tion to  his  '  Shakespearean  Grammar,'  are  well  worth 
consulting.  Books  like  Trench's  '  English  Past  and 
Present,'  and  his  '  Study  of  Words,'  and  Dean  Alford's 
'  Queen's  English,'  are  light  and  easy  reading,  and  at 
the  same  time  very  instructive. 

In  regard  to  the  English  history,  it  will  also  be 
advisable  to  consult  the  questions  set  within  the  last 
two  years.  It  will  be  most  likely  admitted  that  the 
questions  are  such  as  might  be  expected    To  answer 
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them  satisfactorily  one  must  have  read  a  good  history 
and  become  fairly  well  acquainted  with  it.      The 

*  Student's  Hume*  (price  7s,  6d.)  would,  we  think,  meet 
all  requirements.  If  some  parts  of  Green's  *  Short 
History  of  the  English  People '  (price  8s.  6d.)  could  be 
read  too,  so  much  the  better.  It  must  be  remembered 
that  the  history  and  geography  bring  as  many  marks 
as  Greek  or  French.  The  examiners  are  right  there- 
fore in  expecting  that  a  fair  amount  of  time  and  atten- 
tion should  be  bestowed  upon  this  part  of  the  work. 
The  answers  should  be  clearly  thought  out  and  well 
expressed.  Above  all,  gross  blunders  and  guesses 
should  be  avoided.  They  may  often  just  turn  the 
scale  and  secure  a  candidate's  rejection. 

Modem  geography  is  included  in  the  paper  on 
history.  Usually  four  questions  are  set,  two  of  which 
must  be  attempted.  Of  course  the  words  modem 
geography  ma^  stand  for  a  good  deal  A  student, 
however,  who  is  pressed  for  time  may  content  himself 
with  preparing  the  geography  of  the  British  Isles  and 
the  Colonies.  He  should  also  pay  attention  to  places 
of  interest  at  the  time  of  the  examination.    Mackay's 

*  Geography '  and  Hewetf  s  '  Colonies  '  will  be  quite 
enough,  if  used  in  connection  with  a  good  recent 
atlas.  A  neat  map  adds  considerably  to  the  vdue  of 
an  answer. 

In  conclusion,  a  few  words  on  the  manner  of 
answering  questions  may  not  be  out  of  place.  There 
must  be  a  very  general  impression  abroad  that  pen- 
manship and  neatness  count  for  little.  In  no  other 
way  could  the  badness  of  the  writing  and  want  of  style 
be  accounted  for.  It  is  pretty  certain  that  in  future 
candidates  will  be  expected  to  leave  their  answers  in 
a  more  readable  form.  Indeed,  they  were  cautioned 
at  the  last  examination  by  the  registrar  against  sending 
in  books  that  required  more  time  to  decipher  than  the 
examiners  could  afford.  The  writing  from  beginning 
to  end  should  be  perfectly  and  easily  legible.  One 
should  be  able  to  see  at  a  glance  where  one  question 
ends  and  another  begins.  The  number  of  each  ques- 
tion should  be  attached  to  the  answer  to  it.  In  the 
case  of  arithmetic  and  algebra  the  result  may  be  under- 
lined. The  steps  by  which  it  was  obtained  should  be 
easy  to  trace. 

The  use  of  installments  is  allowed.  There  is,  there- 
fore, no  excuse  for  slovenly  figures  in  geometry.  The 
letters  in  the  diagrams  and  in  all  references  to  them 
should  be  printed,  not  written.  All  recognised  con- 
tractions can  be  employed.  It  is  quite  possible, 
therefore,  to  arrange  the  steps  in  the  reasoning  so 
that  each  important  statement  occupies  one  line.  In 
the  papers  on  natural  philosophy  diagrams  should  be 
a  special  feature.  They  should  be  neatly  drawn,  and 
in  such  a  way  as  to  show  that  the  candidate  knows 
what  is  essential  in  a  piece  of  apparatus,  and  knows 
how  to  set  it  up  so  that  it  will  work.  Even  where  a 
diagram  is  not  asked  for  it  may  be  desirable  to  draw 
one.  It  helps  the  candidate  to  realise  the  conditions 
of  the  problem  he  has  to  solve.  Diagrams  are  equally 
necessary  in  answering  the  chemistry  paper.  A  few 
well-drawn  figures  will  do  more  to  msJce  it  clear  to  the 
examiner  that  the  candidate  understands  the  subject 
than  pages  of  directions  and  descriptions.  Finally, 
the  answers  should  be  looked  over,  even  if  hastily, 
before  they  are  left.  Mistakes  would  often  be  detected 
and  marks  saved.  Candidates  often  forget  to  put  their 
numbers  upon  their  books ;  occasionally  they  put  a 
wrong  number  upon  them.    They  should  not  be  sur- 


prised, then,  to  learn  that  they  do  other  foolish  things, 
which  a  rapid  revision  of  their  work  would  enable  them 
to  rectify. 

Style,  some  may  think,  means  very  much  more  than 
has  yet  been  said.  And  no  doubt  it  does.  The  selection 
of  the  matter,  the  method  of  arranging  it,  the  expres- 
sion of  it,  far  more  than  the  mere  penmanship,  enter 
into  the  style  of  answering.  We  have  simply  insisted 
on  the  part  which  should  never  be  absent,  and  which 
lies  within  the  reach  of  all.  But  while  it  is  within  the 
reach  of  all  it  is  not  reached  by  one  in  five,  perhaps 
much  less.  Allowance  must  be  made  for  nervousness 
and  excitement;  when  that  has  been  done  there 
remains  much  room  for  improvement,  and  if  the  can- 
didates realised  how  greatly  it  would  add  to  their 
chance  of  success,  they  would  not  be  slow  to  give 
attention  to  it. 


ANSWERS  TO  ARITHMETICAL  QUESTIONS 
IN  *THE  SCHOLAR'  FOR  FEBRUARY, 
1885. 

STANDARD  III. 


A.  I.  1S9902+1969. 

2.  58169+3779. 

3.  42971 +  1132. 

B.  I.  62137 -H1781. 

2.  110148+1721. 

3.  26040+1670. 

C.  I.  /240  13s.  I  id. 
2.  Z1518  6s.  6id. 


3*  jf249,oo8  I2S.  84d. 

D.  I.  /200  i8s.  ii|d. 

2.  ^'99.999  2S.  2jd. 

3.  £^QO  IS.  II 4d. 

E.  I.  Hid. 

2.  jf230  15s.  9|d, 

3.  ill  7s.  od. 


STANDARD  IV. 


A  I.  ;f 54*782  14s.  oid. 

2.  9    tons  3  cwts.   16 

lbs.  3  oz. 

3.  1^56  plots. 

B.  I.  j64  ids.  92d. 

2.  19  ac.  3  ro.  16  yds. 

8  ft. 

3.  jixoi  5s.  9d. 

C.  I.  9  yrs.  73  days  15 

hrs.   33  min.    11 
sec. 


2.  122,338,692  in. 

3.  13541  packets. 
D.  I.  704  inches. 

2.  £\  7s.  i^d.  + 124. 

3.  10648  pieces. 

£.  f .  ;^2,o6o,64i  88.  8^d. 

2.  7  mis.  6  fur.  13  po. 

{24  yds.  I  in. 
2  yds.  4ft.  73  in. 

3.  3s,  6|d. 


A  I. 
2. 

3- 

B.  I. 

2. 

3. 
4. 

C.  I. 

2. 


STANDARD 
D. 


/253  3s.  8d. 
£1306  13s.  4d. 
Total  ;f  23  25. 8id. 

2*. 

3f  days. 

^247  5s.  3d.  E. 

^52  2s.  9jd. 
504  mis.  I  iiir.  10  po. 

£ffl^  14s.  7l<i.  f 


A.  I. 
2. 

3. 

B.  I. 
2. 

3. 

C.  I. 
2. 


A.  I. 
2. 

3. 

B.  I. 

2. 

3. 

C.  I. 

2. 


£(i  OS.  3jd. 
£z  OS.  ifd. 
lOS.  i^. 
18  days. 
•54782.... 

II  mos. 


STANDARD 
D. 

E. 


V. 

4.  £i  7S.  od. 

1.  m. 

2.  26  hrs. 

3.  ;C668  16s.  3d. 

4.  ;f336  I2S.  Id. 

I.  «. 

3-  A5707  18s.  4d. 
4.  ;f40  16s.  io4d. 


VI. 

3.  "ooiS. 
I.  jt453  I2S. 

2«   TtJ- 

3.  los.  Ilfd.  Aq. 

1.  40  days. 

2.  *oi47ii8. 

3.  *. 


STANDARD  VII. 


;f66  13s.  4d. 
io8'6 ;  96  p.c 
£\yj  17s.  loH^. 
;f  30  9s.  7d. 
l\  3s.  "tld. 
;f8oo. 

£^  5S.  iiA<i. 


3.  ;f3097  los. 

D.  I.  4  yrs. 
2.  4s.  8^. 

3.    ;f  120  15s. 

E,  I.  ;f2020  ;  jf  1616. 

2.  9*28. 

3.  ;f  773  6s. 
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fnirlications  ileiiUmcti. 

Patent  Mechanical  Globe.  Designed  by  W. 
Rice,  F.R.G.S.  London  and  Liverpool :  George 
Philip  and  Son. 

The  raison  tPetre  of  this  ingeniously-devised  apparatus 
is  to  supply  teachers  with  a  handy  means  of  illustrating 
those  complex  motions  oi  the  eaith,  with  respect  to  the 
sun  and  to  the  plane  of  its  own  orbit,  which  give  xise  to 
the  alternation  and  varying  lengths  of  day  and  night,  the 
succession  of  the  seasons,  and  Uie  various  other  concomi- 
tant phenomena.  Exigencies  of  space  forbid  us^  from 
entering  into  a  detailed  description  of  Mr.  Rice's  inven- 
tion, and  the  method  of  using  it  That  method  is 
described  in  the  explanatory  pamphlet  supplied  with  the 
apparatus,  and  it  must  suffice  for  us  to  say  that,  if  the 
reader  can  imagine  a  square  blackboard,  with  a  large 
circular  opening  in  it,  mounted  upright  on  a  stand,  and 
in  that  opening  a  brass  ring  rotatmg  on  vertical  pivots, 
with  a  globe  mounted  in  that  ring  so  as  to  revolve  on  an 
axis  23I  degrees  out  of  the  perpendicular,  he  will  be  able  to 
form  a  £ur  idea  of  its  appearance.  We  may  add  that  the 
position  of  the  sun  is  inoicated  by  a  brass  ball  fixed  on  a 
semi-circular  bras^  wire  in  front  of  the  instrument,  and 
that,  of  course,  that  half  of  the  rotating  globe  which  is  on 
the  same  side  of  the  blackboard  as  the  brass  ball  is  sup- 
posed to  be  enjoying  day*time,  and  that  on  the  opposite 
side  night.  We  must  cogratulate  the  inventor  on  lutving 
given  to  the  teaching  profession  an  instrument  which,  if 
properly  used,  can  hardly  fail  to  convey  clearer  ideas  of  iJie 
diurnal  and  aimual  motions  of  our  globe,  and  the  effects 
thereof,  than  the  most  elaborate  of  diagrams. 

The  '  Selenotrope.'  Designed  by  W.  Rice, 
F.R.G.S.  London  and  Liverpool :  George 
Philip  and  Son. 

This  apparatus,  devised  by  the  same  inventor  as  the 
Mechanicsu  Globe  above  referred  to,  is,  as  the  name  im- 
plies, a  means  of  illustrating  the  phases  of  our  satellite, 
the  moon.  It  affords  so  clear  and  ready  a  means  of  doing 
this  that  our  only  wonder  is  that  the  instrument  was  not 
invented  long  ago.  The  plan  pursued  is  somewhat 
similar  to  that  previously  described  in  the  case  of  the 
Mechanical  Globe,  consisting  of  a  globe,  painted  half 
white  and  half  black,  rotating  in  a  circular  aperture  in  a 
square  blackboard.  The  position  of  the  sun  is  given  by 
a  brass  ball,  revolving  by  means  of  a  wire  framework 
round  the  central  globe  ;  and  the  only  inaccuracy  we  can 
detect  in  the  whole  instrument  is  that  in  the  specimen  now 
before  us  for  our  examination  the  brass  ball  represen- 
tation of  the  sun  is  not  placed  sufficiently  high  to  cor- 
rectly define  its  position  with  respect  to  the  lit-up  portion 
of  the  lunar  surface.  In  good  hands  the  Selenotrope,  like 
the  Mechanical  Globe,  can  hardly  fail  to  be  of  good 
service. 

Free  England;  or,  Old  Stories  of  the  Eng- 
lish Parliament.  By  H.  £.  B.  London: 
Jarrold  and  Sons,  3,  Paternoster  Buildings. 

In  the  preface  to  this  beautiful  little  volume,  the  writer 
says  that  it  is  not  intended  so  much  for  schoolroom  use  as 
with  the  hope  that  here  and  there  some  schoolboy  taking 
it  up  of  his  own  accord  may  find  a  pleasure  in  these  stories 
of  F.ngland's  liberties.  We  are  of  opinion,  however,  that  it 
would  be  venr  difficult  to  find  a  more  suitable  volume  to 
place  in  the  hands  of  our  elder  boys  in  school,  as  well  as 
those  about  to  enter  upon  work,  to  give  them  a  desire  fur 
studying  such  things  as  will  fit  them  for  their  own  future 
duties  as  good  citizens.  As  a  reader  for  the  sixth  and 
seventh  standards,  or  as  a  prize  book  to  boys  leaving 
school,  the  book  is  equally  suitable. 

In  ten  chapters,  with  upwards  of  twenty  subdivisions, 
the  writer,  in  admirable  language,  tells  the  story  of  the 
struggles  for  constitutional  liberty  in  this  country.  Begin- 
ning with 'The  Barons  and  Magna  Charta,'  the  several 
stages  in  the  contest  are  marked  as  follows  :  '  Simon  de 


Montfort,  the  Founder  of  the  House  of  Conunons,'  'Ed- 
ward I.  and  the  Shaping  of  the  English  Constitution,' 
'  Sir  John  Eliot  and  the  Petition  of  Right,'  '  John  Hamp- 
den and  the  Great  Rebellion,' '  The  Revolution  of  1688,' 
'William  Pitt,'  'The  AboUtion  of  the  Slave  Trade,' 
'  Catholic  Emancipation,'  and  '  The  Reform  BilL' 

Each  of  these  chapters  is  thoroughly  wdl  written,  and 
the  story  of  the  various  battles  and  triumphs  in  tiie  cattse 
of  freedom  is  made  quite  as  interesting  as  a  novel. 

In  the  Blue  Book  for  1882,  one  of  Her  Majesty's  In- 
spectors said, '  Less  time  might  well  be  given  to  the  mere 
committal  to  memory  of  strings  of  batties  and  dates,  and 
more  attention  paid  to  the  study  of  noble  lives  and 
characters,  and  the  gradual  development  of  our  laws  and 
constitution.' 

Both  these  points  are  attended  to  in  the  volume  before 
us,  and  it  has  our  heartiest  approval,  for  writer,  printer,  and 
publisher  have  all  combined  to  produce  an  interesting 
and  beautiful  book. 

The   Teachers'    Diary    and    Pocket   Book. 

London  :  Jarrold  and  Sons. 
To  this  excellent  idea,  admirably  carried  out,  we  ^ve 
our  heartiest  approval  This,  the  third  yearly  issue,  is  a 
distinct  advance  upon  any  of  its  predecessors,  yet  with- 
out increasing  the  bulk  of  the  book.  Among  the  new 
matter  which  the  present  issue  contains  will  be  found 
the  latest  alterations  in  the  Code,  the  revised  instructions 
to  Inspectors,  the  new  needlework  exercises  for  the  exami- 
nation da^,  forms  on  which  to  tabulate  the  results  of  test 
examinations  in  each  standard,  the  entrance  fees  at  the 
various  training  collies,  and  a  calendar  for  1886,  which 
will  be  of  service  to  many  teachers  in  calculating  the  com- 
mencement of  the  last  twenty-two  weeks  of  tiie  school 
year.  We  can  confidentiy  and  cordially  reconunend  it 
to  every  English  elementary  teacher. 

Charity  Moore.  By  Lina  Ormon-Cooper.  With 
illustrations  by  T.  Pym.  London  :  Hodder  and 
Stoughton. 

It  is  difficult  to  understand  with  what  object  such 
books  as  this — for  '  Charity  Moore '  is  but  one  of  a  large 
class — are  written.  Their  matter  and  manner  are  as  ill- 
suited  to  boys  and  girls  as  to  very  young  children  ;  their 
maudlin  sentiment  and  false  morality  are  obnoxious  ; 
their  'religion'  must  be  positively  painful  to  any  sin- 
cerely religious  mind.  Long  death-bed  repentances  and 
'truly  Christian  deaths' — both  favourite  themes — are 
neither  pleasant  nor  suitable  reading  for  young  children. 
Why  this  constant  harping  upon  death  ?  The  children 
will  learn  all  too  soon  the  meaning  of  death,  the  bitter- 
ness of  loss,  the  pain  of  parting  from  the  beloved. 
Meantime,  if  we  must  speak  to  our  children  of  death,  to 
them,  at  least,  let  it  mean  nothing  but  a  long,  sweet  sleep, 
the  longest,  calmest,  sweetest  sleep  of  all.  If  the 
writers  of  these  so-caJled  'religious'  stories  would  but 
remember  the  words, '  Suffer  littie  children  to  come  unto 
Me,'  the  tenderness  of  them  would  be  a  lesson  and  a 
warning.  They  would  then  no  longer  try  to  make  small 
children  sad  and  ludicrous  caricatmres  of  their  elders ; 
they  would  no  longer  attempt  to  make  the  fresh,  young 
minds  Uke  those  of  the  older  and  less  pure ;  they  would, 
in  speaking  to  little  children,  strive  to  become  as  '  one  of 
these,'  and  not  force  the  little  ones  to  become  like  unto 
themselves. 

Charity  Moore  is  a  littie  girl  who  has  been  left  by  her 
father  at  a  workhouse,  when  only  six  weeks  old.  She 
manages  one  day  to  save  a  little  girl  from  being  run 
over,  and  is  thereupon  taken  as  nursemaid  by  the  mother 
of  the  littie  girl.  Then  Charity  passes  through  a  variety 
of  adventures,  always  with  the  same  self-conscious  air  of 
superior  virtue  that  is  very  irritating.  In  the  end  she 
marries  an  elderly  admirer.  But  before  this  final  reward 
of  virtue,  her  father,  of  course,  turns  up.  He  is  drunk 
and  dissolute,  and  Charity,  having  been  abandoned  by 
him  when  a  baby,  of  course  feels  it  incumbent  upon  her 
to  abandon  in  turn  her  lover,  her  friends,  and  her  home, 
to  go  with  her  parent.    This  sense  of  duty  does  not,  how- 
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ever,  prevent  her  from  writing  to  her  lover  after  her 
father's  death— (and  the  preaching  to  the  dying  man  by 
his  daughter  is  particularly  objectionable)— that  '  father 
has  gone  home  at  last^  now  I  am  ready  to  come  to  you.' 
There  is  an  exultation  about  that  'at  last'  which  is  hardly 
pleasant. 

There  su'e  various  passages  in  this  little  volume  which 
we  feel  bound  to  denounce  very  strongly.  To  tell  small 
children  that '  quite  often  mothers  leave  their  babies,'  i>.,^t 
the  workhouse, '  when  they  are  ashamed  of  them,'  is  surely 
unnecessary.  It  is  bad  enough  to  think  that  some  day 
children  will  know  that  mothers  can  be  driven  into  being 
ashamed  of  their  own  children,  without  forcing  this  know- 
ledge upon  them.  Nor  do  we  think  it  well  to  caQ  the 
attention  of  little  ones  specially  to  certain  passages  in 
the  Old  Testament,  as  Miss  or  Mrs.  Cooper  does. 

We  would  abo  earnestly  advise  Mrs.  Cooper,  who  finds 
her  English  quite  as  much  as  she  can  manage,  not  to  at- 
tempt French.  '  Je  vive  en  espoir,'  even  supposing  she 
had  not  made  the  slip  in  her  verb,  would  still  be  un- 
French — a  mere  putting  into  French  words  of  an  idio- 
matic English  phrase. 

The  b(^k  is  nicely  got  up,  so  nicely  that  we  wish  its 
contents  were  worthy  of  its  binding  and  printing;  and 
the  illustrations,  albeit  the  illustrator  forgets  sometimes 
which  of  the  heroines  is  dark  and  which  is  fiiir,  and  con- 
sequently gets  them  a '  little  mbced,'  are  pretty  enoMgh. 

Guide  Book  for  Pupil  Teachers.  By  James 
Beveridge.  London  and  Edinburgh :  W.  and  R. 
Chambers. 

This  is  simply  a  reprint  of  two  years'  papers  set  for 
candidates  and  first  year  pupQ-t^tchers  in  Scotland, 
with  about  a  dozen  solutions  of  questions  in  arithmetic 
and  analysis.  It  will  be  useful  in  Scotch  schools,  where 
'candidates  for  apprenticeship  are  still  examined  sepa- 
rately, but  will  not  serve  as  a  guide  to  the  work  in  Enghsh 
schools,  the  codes  of  the  two  countries  not  being  alike. 
It  is  well  printed,  and  the  ansfrers  to  the  four  hundred 
questions  in  arithmetic  are  appended. 


Paragon  Readers.  IV.  and  V.  Manchester: 
John  Heywood. 

Both  these  volumes  maintain  the  excellence  of  the 
earlier  numbers  in  the  series.  They  are  well  boond, 
clearly  printed,  and  suitably  illustrated.  The  matter  in 
both  volumes  has  been  skilfully  chosen,  for  while  well- 
tried  fields  of  literature  have  been  gleaned  from,  an  un- 
usually large  number  of  pieces,  especially  in  the  Fifth 
Reader,  are  such  as  are  not  usually  found  in  schoDl 
books.  Modem  writers,  as  Macaulay,  Speke,  Washing- 
ton Irving,  Scott,  McCarthy,  and  others,  have  been  lud 
under  contribution ;  the  whole  selection  reflecting  much 
credit  upon  the  editor  of  the  series.  Teachers  will  E&d 
them  very  suitable  for  their  respective  standards. 

The  'B.S.A.'s'  Test  Cards.  Standards  II.  to 
VII.  London :  The  Educational  Supply  Asso- 
ciation, Limited,  Holbom  Viaduct. 

Another  set  of  test  cards  under  the  above  title  is  piv- 
sented  for  approvaL 

Those  before  us  occupy  a  medium  place  as  regards  diffi- 
culty. Their  compilation  has  not  involved  any  serious 
trouble,  for  they  almost  invariably  consist  of  three  plain 
sums  in  figures,  and  an  easy  problem,  to  each  test 
There  are  two  tests  or  eight  sums  on  each  card,  and  on 
the  reverse  side  two  columns  of  spellings,  arranged  with 
regard  to  the  requirements  of  each  standard.  The  ex- 
amples are  scarcely  varied  enough.  In  Standard  V.,  for 
instance,  every  test  begins,  *  Make  out  the  following  bill' 
Then  follow  a  sum  in  addition  and  subtraction  of  frac- 
tions,  always  of  the  same  pattern,  a  sum  in  compound 
practice,  and  one  in  proportion.  A  child  Mo  could 
work  one  card  might  fairly,  therefore,  be  supposed  to  be 
able  to  work  them  alL  The  cards  are  in  doth  cases, 
and  each  case  contains  a  card  of  answers  on  cloth. 

\We    are    reluctantly    compelled    to    hold    over   numerjvi 
rezn'ewsj] 


8BRIB3  NOW  COMPLBTB.     SPBOIMBN  PAOBS  FBBB. 

PHILIPS'    GEOGRAPHICAL    READERS 

ADOPTED  BY  THE  LONDON  SCHOOL,  BOARD. 


4.  BRITiaH  ISLBS,  BRITISH  N.  AMSRIOA, 
and  AUSTRALIA,  descnbed  in  a  series  of  well-»TJtfc:. 
Sketches  of  Vojrages,  Travels,  etc.  8i  Lessons,  54  Mips. 
and  109  Illustrations.    256  pp.,  cloth,  price  is.  6d. 

6.  EC7BOPB,  Physical  and  Political,  described  in  a  seria  ti 
Narratives  ot  Voyages  and  Tours.  With  Appcnda 
— Latitude  and  Longitude;  Day  and  Night.  Xht 
Seasons.  66  Lessons,  1 19  Illustrations,  and  19  Mipv. 
288  pp.,  cloth,  IS.  9d. 

6.  THB  WORLD :  A  Series  of  Voyages  and  Traveb  in 
Asia,  Africa,  America,  and  Polynesia.  With  Appendix- 
Interchange  of  Productions ;  Circumstances  which  deter- 
mine Climate.  67  Lessons,  118  Illustrations,  and  33  ybf-. 
320  pp.,  cloth,  pnce  2s. 

*«*  These  Readers  contain   no  less  than  800  fine  Woodcuts  and  specially  prepared   Maps  and  Diagrams.     No  labour  or 

expense  has  been  spared  to  make  the  Series  the  best  yet  published. 

PHILIPS'     HISTORICAL     READERS. 

New  Editions,  exactly  adapted  to  the  requirements  of  the  present  Code, 


1.  FIRST  8TBPS.     Part  I.,  explaining  *  Plans  of  School 

and  Playground,  the  Cardinal  Points,  and  meaning  and  use 
of  a  Map.'  With  Word-lists  and  Summaries,  45  Lessons, 
112  Illustrations,  and  Maps.    128  pp.,  cloth,  pnce  9d. 

2.  FIRST  STBPS.    Part  II.,  *  The  Size  and  Shape  of  the 

World,  Geographical  Tenns  simply  explained  and  illus- 
trated by  reierence  to  the  Map  ot  England,  and  Physical 
Geography  of  Hills  and  Rivers.*  47  Lessons  and  100 
Illustrations,  Diagrams,  and  Maps.  140  pp.,  cloth,  price  lod. 

3.  BNQIaAND,  Physical  and  Political,  giving  in  a  graphic 

Narrative  form  the  *  Physical  and  Pofitical  Geography  of 
England.^  With  60  Lessons,  78  Illustrations,  and  57 
Maps.    192  pp.,  cloth,  price  is. 


1.  STORIES    FROM  ENGLISH    HISTORT.     60 

Lessons  with  Notes,  80  beautiful  Pictures,  and  4  Maps. 
Cloth,  IS. 
These  *  Stories  from  English  History '  form  one  of  the  brightest 
and  most  attractive  reading-books  ever  published. 

2.  EARLY  ENGLAND,  from  Pre-historic  Times  to  1154. 

6^  Lessons  with  Notes,  94  attractive  Pictures,  and  6  Maps. 
Cloth,  IS. 
In  this  beautifully  illustrated  and  well-written  little  book  the 
story  of  the  making  and  founding  of  our  nation  is  graphically 
sketched.  The  openmg  section  contains  vivid  pen-and-pencil  pic- 
tures of  life  in  this  country  in  pre-historic  times— the  periods  ofthe 
men  of  the  caves,  the  stone-hatchet  men,  the  bronze-workers,  etc. 


8.  MIDDLE  ENGLAND,  from  1154  to  1603.   61  Le<5cn« 

with  Notes,  77  Beautiful  Pictures,  and  16  Maps  and  XiUes. 

Cloth,  IS.  6d. 

In  this  book  the  history  of  our  country  is  continued  from  6e 

reign  of  Henry  II.,  when  the  welding  ot  Saxons  and  Xornuns 

into  one  compact  people  commenced,  to  the  end  of  the  reign  ••• 

Elizabeth,  when  the  modem  social,  poUtical,  and  scientific  tde^^ 

had  at  least  been  fully  thought  out. 

4.  MODERN  ENGLAND,  from  1603  to  1883.   64  Lessc^ 
with  Notes,  93  attractive  Pictures,  and  1 1  Maps  and  Tabk> 
Cloth,  IS.  6d. 
In  this  book  the  great  events  of  the  last  280  years  axe  graphi- 
cally and  succinctly  described  and  fiilly  illustrated. 


The  superiority  of  these  Readers  is  fully  proved  by  the  fact  that  their  Introduction  is  invariably  followed  by  the  beit 

results,  and  that  they  are  best  liked  by  the  best  Teachers. 


LONDON :  GEORGE  PHILIP  AND  SON,  32,  FLEET 

Liverpool  :  CaxLoii  Buildings,  and  49  and  81,  South  Castle  Street. 
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DARLOW    &   CO.,    443,  WEST   STRAND.    LONDOK,    W.C. 


>S/-i  7^->  and  35/-  «*ck 


Prizt  Med^  atuarded.  International  Heallk  E:»hibitiott, 
London,  [884. 


GEORGE  E.  HAWES, 

SCHOOL  DESK   MANHPAOTURER 
EA8TEEN   OOtTNTIES, 

MAKER  OF  THE 

EAST  ANGLIAN 
NORWICH   DESKS, 

8INQLE,  DUAL,  &  CONVERTIBLE. 

Spedal  Infant  CaUeriti  with  Desk  and  Seats  combined  for 
Kindergarten.  Pupil  Teacher's  Desk  with  Seat  attached. 


For  Particulars  apply 

STEAM    JOINERY    WORKS, 

DUKE'S    PALACE, 
NORWICH. 

S^dment  at  South  Kensington  Museum. 


Important  to  all  Teacbers  of 

TheSlmpliitudBulertHMliod  of  Imnlnsto  SIpg  U  Sight  1i 

LBTTER-NOTB  SYSTEM. 


which  coDiblnci  tha  idvmDUgc*  ol 
acknokiedg*)  lupeiiorLly  of  tho  Stau  aiuuliuu. 

WORKS    RECOMMENDED. 

BCBOOL  HD&IC  BevlHd  uid  CDUrged  edtUon.  Put  I..  SS  »., 
fltitohed  in  puper  cover,  price  3d.,  containing  »  njinpl«C«  oomkc  for 
Junior  Puplli.  wlUi  the  addition  ol  Voln-tralnlne  Binclwt  ud 
ElFiucntiiy  Initnictlon  In  Ibo  Tbcor?  n[  Uualc.  Ilie  abovo  la  alio 
publlthed  In  sight  hittpHinT  numlien  of  t  pp.  nch.  Tbla  la  without 
cuTeptlon,  the  cheapeit  and  moat  ajitematio  cduoatlonal  work  tter 
publlahed. 
A  cbvap  Bdltlon  of  the  abore,  printed  on  Inferior  paper.  Dontalalng 

IToa.  I.  to  Tl..  atltohed  In  wrapper,  ia  al»  publiabcd  [or  the  uaa^ 

aoTFrnmnnt,  Boani,  and  Nationjil  Bchooli,  p----  " 

THE  CODE  81N0IB.  in  u  numbgn,  B  p^ 

ELEMBN^ASTSIHOma  iuBTKB.    A( 

•■ the  Uethod.    Cloth,  '-  -•■      

I  gmduallvwlthdTai 


,  price  Id.    Embracing 
inal.,n.,III.,.n(tlV. 

a.    In  ttali  COOTM  tbe 
nDt«a  are  emdualiywltbdrawn- 
ZLSHKHIABT   UNQUia  SCHOOL.    Being  tbe  Enerdaea  In  the 
above  work,  puMlibed  aepwatel;,  for  ute  ol  puplla,  In  two  jmiU.    3d. 


swss 


UTTEB-NDTK  T0CALI8T.     A  Selection   of   Tavourlte  HIgh-ct 
HelodiM.  arranged  *a  DueU  and  Trloi.    Twelve  b  umbei 
llihed.  Including  '  Home  Again,'  '  Chrrry  Blpe.'  '  Say 

when  Tou  Can.'  'Dulee  Lonnim,'  ■Bella,'  'Bee  Our .      , 

■Where  art  Than.  B»in  of  Light?'    Govemmeut  Behool  Kditlon, 
<pp.,  (all  miulc  alie,  13a.  Bd.  per  IW:  la.  «d.  per  doiei 


Road,  FInabiiry  Park 
7.  FITHAH.  ia.  Paternoal.. 
Sdlnburgh  :-J._jUB_BZI^FES  ud  Qo.. 


irtadii 

Fubllahen,  39,  Cornwall 


J.  BODLTON  &  CO.'S  (Limited),  EDUCATIONAL  PUBLICATIONS. 

ADAPTED    TO    THB    IVBW    CODE, 

Chiefly   by   J.    S.    LAURIE,    formerly    H.M.I. 


READING  BOOKS  AND  CLASS  SUBJECTS, 

New  Standard  Readers.    Primers  l.  and  II.    Books 


1. 1 


VI. 


Teobnioal  Readers.    Introductory  and  Books  I.  to  VI. 
Onr  OountiVs  Btory.    Historio»l  Betuler.    Is.  6d. 
MftiTi^'  of  Praotioal  Geography,    is. 
MftlWHil   of  Arltbmetio.    is-     With  Ahswbbb,  Is.  6d. 

Also  In  Parts  for  Standards. 
Code  Syetematio  Copy  Books.    2d.  each. 


SPECIFIC   SUBJECTS. 

Memsntary  Aleebrck    6d.   amhwebs.   6d. 

Badiments  of  Altrebrs,  nith  ahbwkbs.    9d. 

Natural  Pbiloeopby,  Latin  and  Frenoh  Qtraxa 
mar.  Animal  Physiology,  Botany,  Magnet- 
lam  and  Blectrioity,  etc    Od.  e»ch. 

Spencer's  Praotioal  Otaemistry.  New  EdiUon.  Just 
Published.    Comalns  Tests  lor  Bi.,  Bu.,  and  Am.    Is.  Bd 

Tots  and  Cross  Tots.    Jaat  Pnbllshed.    6d. 


DBPOT     FOR     EINDBBaARTBN     MATEOUAIfi. 
Cekthal   School   Depot     i,   WORSHIP   STBBBT,    akd    12a.   PATERNOSTER  EOW, 
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MEMORY  &  SUCCESS. 


WEUT  eaab4tu(<i  STMtl;  to  •uootuF 
A  food  manoiT. 
WHAI  ilnTi  OHun  filtnn  In  Ufa  . 
A  bad  ncBury. 
t«  __^  T.>J»>n.l  '>«DUaBUB,  Btodsnt, 
Iluinfulanr,  Pir- 

"XWrBAT  oui  (iranF  an«  oUaln  from  PionasoB  UIIBETTB  r  i.  foot 
TT      nwmoiT— tfie  Plmla1asl«l  Art  ol  Rbtbt  rorgsUlng— wboUj 

unllka  HnMBonfai.    jlnji  Stit  vtatotw  maUrtd  in  nu  naJw. 
PretuaiilMM  Pnar  Fan.  giving  oototaiu  of  Ur.  BtCHARI)  A.  FBOO- 

TOB.  Dr.  ASDBEW  WILSON,  Olttgyaai  uid  oOm*  «bo  bav*  •tmUsd 

QmU  loduoenunti  to  Oarreapondenoe  CIuh  Id  '  Hcvar  forgetting 
and  for  Cur*  of  '  Ulnd-miderlng '  In  nil  pvti  of  the  world.— Print* 
Ii«noiu~Da7  and  BTculng  n»wrn    TnnTiiim  Id  ViidUIh  of  Uh KottUtj 

Pnor— ttt  U>ISBnB,  87,  IfBW  OiroRD  BTBin.  Lobdob. 

A  BOOH  TO  ALL  WHO  HAVE  TO  SPEAK  MUCH,  OR  R£AD  ALOUD. 


—  OCCULT    ^IS:'w..S?*'*''"^ 
«>»^  LOZENGES. 

Ua;  bl  oHato^  of  an  Chamlita,  In  Boieaal  It.  IH-andlLU.. 
Or  poit  free  (mm  the  Proprleton, 

CROSSTHWAITE  ■>  00.,  73,  Ludgata  Hill,  London,  E-tt 


InnlDftUt  to  TMCbm,  Ho*  Beadj,  FtIm 

THE    QUEEN 

AKn  HER   KEI,ATIONS: 

A  N«w  Sain  of  GcHalogical  Tables.  inhvn« //iMny  ^  taVaPnml 
Dm-y^aA ihowim, intrr mOm,  the canoectno Detween  oar  Royal  FamiJ j and 
lb*  lEvigning  Houaei  of  Germany,  Roiua,  Dannark,  and  Grvoce. 

Sent  foit  fret  for  Six  Penny  Stamps. 


WHITEHALL  COPY  BOOKS. 

19  Nos.~-6  8tandBx<lB-2d.  each. 
'BemMOtnUtttf  Ttat ntirdy great,  Unjitit  u  mi; Uhi- Itaa fi* imrf.' 
Tsachen  ihonld  um  Olll'i  Whitrtiall  Cop;  Boota,  *)ikh  an  icBMnal 
beyond  all  otlwn  (orBKaurr,  Simpucitt,  UNtFojuuri. 


WHITEHALL  LITESAAY  BEASESS 

Are  the  OTiiy  Standard  Reading  lieokt  nhick  hare  lcf% 
ipeeijilly  covtpiled  to  tuit  the  Code  rejulrenentt  qf  ISSl, 
and  the  nodUied  cmditiont  vndrr  irhieh  the  tuiject  mM 
HOW  be  taught.  They  are  extremely  interettlng,  and  meM 
beautifully  produced  in  every  re/pect.  Every  teacher  irh» 
deiirei  a  ehtatge  ihmtld  tee  thm.  St.  I.,  9d. ;  St.  11.,  lOd. : 
St.  III..  U. ;  St.  IT.,  l8. 3d. ;  St.  V.  (Vojagn  and  TraTtd;^ 
la.  *d..  all  DOW  ready  ;  fit.  VI.  (in  a  few  day»). 


USE  CODE  1S84. 

GnX'S   FEMMT   'WEITBHALL   STABDABD    ABITHaETICS.' 

Bmn  9tand*ri«,  One  Penny  eafh. 
OILLIB  'WHITKHAU,   SKOUBH,-   CODE,    IS84.     Bt.   II..  M.-. 

Bt-  III..  M. !  St.  IT..  4d.-.  Bl.  y ..  «d. !  St.  ?1.  enJ  Til.  «d. 

t.  IV.,  4d.;  et-T., 

GILL'S  GEOGRAPHICAL  HEADERS. 

THREE    SERIES. 
I.  THE  DMCBIPTI71  AMD  PICTOBUL  SEBIES.    Bt.  n..  M. 

Bt.  III^lt.1  at.  IV..  U.M.J  Ht.  T.,U.Bd.;  8t.TI..»l. 

n.  THE  WHITEHALL  QEOORAFHICAL  KEAQEBS.  JBt.  L,  M.. 
81..II..  Jd.i  Bt.  III..  lOd. :  at.1T..  li,;  St.  v..  u.  M. ;  81.TI.,  H.M.; 
Bt.  VI I^  3l. 

m.  THE'ALBEBT  GEOGRAPHICAL  BE ADEBB.  St.  I.  {newly 
nadyXM.i  Sl.II.,  M.  i  at.  III,.  U.;  Bt.  IV.,  li. 
ir.B.— Iba  Alliart  Beriet  of  O«iigrmphloal  Haaden  have  been  pTJdDnd 
to  nit  the  Biaot  oondltloDi  requlre<l  by  IheCnde.  IIUH.  aa  to  number  o< 
Laeioni.  etd.  Btery  crltlo  acknoi>l«lEe>  that  the*e  an  Ute  Eh« 
■pedmeni  of  alemen^rj  ichool.bDok  prodiidloD. 

GILL'S  HISTORICAL  READEPS. 

I.  THE  HTETOBICAL  BBj3lsaEr7i°  r^^-    ^J- 


>.  U.,  St.  IT..  Karl;  England.  U.i  Ho^  UI.,St.V 
Kiddle  BnalaDd,  It.  4d. ;  Ho.  IV.,  Bt.  VI..  Modem  BDglaad.  It.  «d, 
JIo.  V.,St>II.,  F--'-- '  ■-— " 


n.  THEWHTEEULL  HIBTOBICAL  BEAOEBS.   BuUi  eomplMe. 

St.  III.,    auatn,  Bd.;  at.  IV„  SketdiM,  lod. ;   Bt.  V.,    Anoiia. 

li.Sd.i  St.VI.,dhroiilolei.9i.:St.  VII..  Standard  Aulhon,te.«d. 

in.  THE 'ALBSBT '  EIBTOBIC AL  BEADEBB.  St.  m.,  «0  loaaai,  Ia: 

N.B.'-^bs  Albeit  BlitoHcal  Headen  have  been  Imud.  and  aDlt  tbt 


GEORGE   GILL  Jb  SONS^   LONJ>OS. 


0 


SCHOLASTIC 
MUSICAL  INSTRUMENT  CO. 

(BSTABUISHSD    1871), 

To  sivpl7  TsuluiB,  School  Board  Hcmbera,  and  BduMi  Muagen 

with  ANT  Und  or  Hnaicil  lustnunsnt  (rain  AM7  Koker  at  bosa  lUi 

TndB  PricB  lor  Cash,  or  bj  Eair  Ii"  ' 


p^^: 


^>z> 


■  W*  ban  now  bad  plm  tr  ot  Um*  to  try  tb*  pUno  I  aB<  I  <Hi  ■  J  te  m 
bawTsry  mucbwa  are  pleued  with  It,  ud  how  greatl;  I  am  aWtgial* 
TOuforDnHnirinE  inaM  •xcallant  aalmtramoii  fdAeap.'— Hanmiw 
ABMOLD,  E«|.,  H.1I.I. 

■ToaanatUbertjtonakaanynicolmvwIfVaaDdmT  awBi^Ma 
—that  the  piano  li  eioaUent  both  lor  toMand  tousb.  and  tbatttka 
farr  dieap  piaBO.--l(*T.  T.  W.  Suara,  H^  UJU.  M   2V<>>a-r 

IS.OOO  ilmllar  Tnatlraonlala  bare  been  neeind  tram  all  parte  o(  ■■• 
Doantrr.  from  E.II.  Inip«»on.  AHDtant  InnegUrt,  Pn^dentt  * 
X.CB.^..  Frlndpalt  and  Mut*n  of  Tnlnlng  ObUagta,  TMaliMaad 
Bohool  Board  raerks. 

TBB  on.T  ABDBESa  IB 

89,  OSENBT  OKESOSNT,  OUCDSB    BOAS, 
LONDON,  K.W. 
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THE  BEST  AD)  IN  TEACHING  GEOGRAPHY. 

RICE'S  PATENT 

MECHANICAL  GLOBE. 


to 

Ulnstntt  tlii  ilttTna- 
tloDiiiiliaiMltiitlis 
of  DAI  md  BIGHT, 
tin  Siccesston  ol  tlie 
SEiSOHS,  ind  otliti 
Fbtnonina  ulslng 
from  the  Dlmil  iid 
Ininal  lodons  of  thi 
Earth. 


Stcommtnded  by  S.M. 
td  ike  lead- 


Price,  fitted  -with  Six-inch    Globe  of  the 
best  quality,  ONE  GUINEA. 


a- DETAILED   PROSPECTUS   ON  APPLICATION. 


LONDON : 
GEORGE   PHIUP  &    SON,   3a,  Flbft  Street. 


APPROVED   EDUCATIONAL  WORKS. 

By  J.  C.  CURTIS,  B.A. 
A  School  and  GoUeGre  History  of  Etnaland,  c 

ttlalng  uplDiu  lupplemeiiiary  Ctuptan  on  Kflllglon.  Uocutttottc 
Hinorr. UUratun, Oamnicror. etc.  MltaThoudind.  Prlnti.Si 
'  AmntlkdmlnlilegeaeniJ  nuntlve  <•  KlvdD  of  political vroala.'— Cm* 

A  Short  Mftniifti  of  Bnglii?h  History.    With  QeuM- 

MigfM  Ihblf*.    Uth  nioiuud:   Price  Od. 

'     ol  Sogllib  HUtorj  which  bw  y>t  bean 


Outlines    of  Bnglirfi    History.     Seeth   Thonsand. 

Price  M. 
'  Ai  m  IntroducUon  to  Engltgh  Hlitoiy  we  know  of  none  eqiuit  to  It. 

—QuarUrty  JtHjuei  tt  JUfeatiai, 

Outlines  of  Scripture   History.    *3rd  Thousand. 

Priw  M. 
'  OonolM,    oompnheotlve.   nod    well-unnged.'— Ctun:*  and  SoiotI 

An  SlnsUsh  Qranunsr  for  Sohools.  With  □ 

Eierciua,  EiKinpIn   ot  Puling.   Aniil^li,   etn.    Knd  Thou 


,-!ltt(l _     ..     _    . 

A  MftT'''''<*-l  of  Qruiunatical  AnslysiB.  With  copioui 

E>einUafarAiud7Fl9iuidOi)mi»ilttoD,    ;8[h  Thoiuud.    PrfceM. 
'  A  vtry  clou-  ul)  exoDJlent  mviiul-'— 5c*aol  Board  C^made. 
A  Manual  of^EitymoIosy.     18th  ThooBand.    Price  fid. 
'  Ably   Bieeuled.*  Ilw    note*  ut  upecUlI;  v»lu»ble.'-t"J"'BnB»ia{ 

Outiines  of  Qeoeraphy.    iT9tb  TboruAud.  Price  6d. 

'  A  mart  eicelleut  muunL^CWl  Cinmlar. 

The  Oeograpby  of  Great  Britain  and  Ireland, 

tStb  Tbouiuid.    Price  >d. 

■  An  eicelleat  little  EnatlH.  wbieh  ire  eui  eotdUI;  recommand ;  It  li 
full,  aoeuimtc^  uid  coanl  le. '—  Kduialmtai  BmorUr. 
The  Poetical  Header.     123rd  Tboniand.    Price  !■. 

'  Juat  luBh  a  HlsDtloa  of  tplrlted.  isuniDe,  ud  lecndlled  t»ll>da  ud 
Dlecee  u  we  ihould  wlih  our  ohlldrea  to  hare  mt  Ihidr  tonguet'  end.'— 

The  Now  Poetical  Reader,    ssth  ThousMd.  Price  la. 

ingntulste  Mr.  Ourtli  on  hHlng  Duda  »  pwd  ■  leleeUao.    It 


bo  be  a  favourite  wl 


Introduoed.'-^JVoCunui/  !SdacArtka^MF, 


THE    S0HOLA.STIG    SEWINa 
MACHINE  COMPANY. 

SPECIAL    REDUCTION. 


(hriiiK  to  tlie  gnat  ■ncceii  which  w< 

lut  TF.i  (I.IXJ  macblnis  were  uld  In  : 
to  gftf  r  Boother '  Bpnilal  OBer '  (or  a  III 
Wp  therrlore  offer  B  bwutifully  fli 
mudhine.  by  a  well-kuoHU  mskf  p.  (of  t 
(Aid.  Tvpayable  by  elgbt  monttily  InetiL 

Thla  macbliit  I.  beautifully  flal 

•hutUs  and  epool  winder,  which 

"--  -jelDg  ic- 

vdriven 


l>.    hiud  lock-iUtob 

.  »  £3  on  hits,  carriage 

lUlmeDti  ol  Ii.  td.  eadi,  or  b;  three 

d  and  ornanientad  In  gold  and  poa- 
Jie  pmsut  time.  It  EJu  uiB  peUDt 
iblei  the  peraon  to  wind  the  bobblni 


, , jri.'iiirand  Olf  Cao.  Double  Heinoie^ 

Bnlder.  QuUter.aadllliMtmted  InnnictloaBaoli.  It  l(  well  made  and 
moat  complete  In  Itaalf ,  and  in  order  that  t4aoben  ntay  thoroughly  teat 
It*  abllltlM.  we  puipoae  lendiOR  etery  one  of  tbem  on  faart«an  daya' 
free  tri^^  and  n  ahti>(acCory.  we  wlah  It  to  be  peitoctly  undentood  that 
the  cub,  or  an  Inatalmeat.  jnu«t  be  paid  at  Uib  Aod  of  the  lourleen  dayi' 
(m  trial.    It  not  eatlifurtory  it  cau  be  letnmed,  and  we  are  willing  to 

It  li  eameatly  requated  that  when  teu ben  an  Hndlng  for  a  maohine 
tbey  will  write tb^r  lull  name  and  addnii  diitlnctJy.  ataUni  the  nuntl 
iWivFay  BIaUod,  aa  thli  will  prevent  uuneceswry  <lelBy. 


KB.  WARNS^PATENT 

FLEXIBLE  HIP  CORSET 


)r  jou.'— The  Bei.  J.  C.  Tnonis,  The  Tlotrnge. 
Ihiffryn,  N«th,  Qlamorgan. 
'  The  machiUB  which  I  pniohaMd  two  and  a-balf  yean  ago  itlll  gtvea 


poerible.'— Mr.  BrocKLiT,  34.  Weatctuft^quare,  Hauuoeramlth,  Loodou, 

entire  latielactlon,  and  I  bIiaII  bo  pleated  lo  recommEUd  It  to  my  Irionda 
a*  atborougbly  aound  machine. '~Ur.  E.  Uopeiki,  Vine  Cottage.  H. 

'Thealimachlnu  wblch  I  have  purcluued  from  von  during  the  lait 
three  veAra.  have  urovfd  excellent,  both  for  work  and  Anllh,  and  1 
0  article.'— Ut.  B. 


BUok  StHohad  Oold.  4A  i  ntpuloi  qnaUty,  B/B :  White  or  Drab.  B/S 
— 'be*.    PaatOnaeOrdenpntbteto 

Oti&PBAM   BI8B,    LONDON,    aW. 


n^Tc 


fx:^ 


a  fnnulne  ■- 
au.Coniwall 


PartieuUiTt,  lUvtiratei  lAiti,  and  TattmrnUaU  fivtt  tlte 

Mamger, 

3,  AVBHUE-BOAD,  BOW.  LONDON,  X. 


MY    SALE 

L&ST   TBAB'B 

DRESSES 


2/ll 


Patttmt  Fret.  '      13  yanto. 

8.  AMERY,  6  d  7,  T1IQH  STREET,  CLAPHAM,  LONDON,  8.W 

P.O.  Payable  Olapham  Rlae. 
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EDUCATIONAL    WORKS, 

By  WALTER  BLANOHiRD,  A.O.P.. 

Principal  of  the  CoUegiaU  Schooit  Yiealand  ConyerM,  near  Can\forth, 

LaneaMre, 


'NOTABILIA  OF  ENGLISH  HISTORY.' 

Third  Edition,  Beviaed  and  Bnlftriged.    Price  It. 

*  The  fact  that  this  publioaUon  It  now  making  ita  appearance  in  the 
third  edition  it  a  tatitfactory  proof  of  the  favourable  manner  in  which 
it  hat  been  received  by  teachers.  Nor  it  this  favour  to  be  wondered  at 
when  one  comet  to  look  into  the  little  book.  Itt  chief  features  may  be 
tummed  up  la  the  wordt— thoroogbnets  and  compactnets.'— 71k« 
PraeHeal  Teacher, 


'  NOTABILIA  OF  GEOGRAPHY.' 

Second  Edition,  Bevited  and  Enlarged.    Price  It. 

*Thote  who,  for  whatever  purpote,  desire  to  matter  the  leading 
featuret  of  geography  la  a  thort  time,  will  find  thit  a  capital  book.'— 
EdncaUonal  Nfwt, 

'  PATTERN  LOGIC 

(Being  Boelid,  Book  I.,  on  a  Bew  Flan).    Price  9d. 

'  It  it  with  a  great  degree  of  confidence  we  ttate  that  in  our  opinion 
the  use  of  thit  little  book  will  be  attended  with  exceptionally  good 
TCanltn'— 7%t  Practical  Teacher, 

Bpeolmen  Oopiet  maybe  obtained  from  the  Author,  post  free,  at  three- 
fourtbt  of  the  publithed  price. 

BSTABLISHBD  1831. 

T}  IRKBECK  BANK.— Southampton  Buildings,  Chan- 

Fj    eery  Laoa. 

Current  Aooonnti  opened  according  to  Uie  atoal  ptacUoe  of  other 
Bankers,  and  Interest  allowed  on  the  mmimnm  monthly  kalancet  when  not 
drawn  below  >Cso.    No  commission  chari^  for  keeping  Accounts. 

The  Bank  tJto  reoeivet  money  on  deposit  at  Three  per  cent.  Interest 

The  Bank  undertaket  for  Its  customers,  free  of  charge,  the  custody  of 
Deeds.  Writings,  and  other  Securities  and  Valuables :  the  collection  of  Bills 

Exoiange,  Dividends,  and  Cbnpons:  and  the  purcoase  and  aale  of  Stocks 
and  Shares.       Iietten  of  Credit  and  CSrcular  Notes  issued. 

A  Pamphlet,  with  full  particulars,  on  applicatkm. 
MmnA,  1880. FRANCIS  RAVENSCROFT,  Manager. 

Th«  Birkb«ok  Building  Soeiatv's  Annual  R«o«ipt« 

exceed.  Four  Millions. 

HOW  TO  PURCHASE  A  HOUSE  FOR  TWO 
GXTINSAS  PER  MONTH,  with  immediate  Potsesskm  and  no 
Rant  to  Pay.    Apply  at  the  Office  of  the  BttKBScK  Building  Socnrr. 

HOW  TO  PURCHASE  A  PLOT  OF  LAND  FOR 
FIVE  SHILLINGS  PER  MONTH,  with  immediate  potMttioo, 
either  for  Building  or  Gardening  puipoeea.  Apply  at  the  Office  orthe  Buuc- 

BKX  FaXBHOLD  LAND  SOCIBTT. 

A  Pkmnhlet,  with  full  pazticulart,  00  application. 

FRANCIS  RAVENSCROFT,  Manager. 
Southamoton  BufildinKs,  Chancery  Lane. 

CUTTING-OUT  A  PLEASURE,  by  a  new  system  of  pioportdons 
All  tiset  of  one  garment  learnt  in  one  lesson  by  a  class.  Inttructiont 
with  three  patterns.  Is.  6d.  Also  stocklng-tcale,  which  can  be  learnt  in 
Ave  minutes,  for  all  slzea,  7d.— M.  Obout,  4,  Howard  Street,  Poplar. 
London. 

8BCTIONAL  PAPER  with  Garments  dmwn  as  required  for  Pupil, 
Teachers,  third  or  fourth  year,  Is.  6d.  each.  A1m>  a  Print  Patch 
will  be  given,  fixed  and  commenced  by  team  and  OFcrcast,  with  Short 
Treatise  on  Needlework,  Is.  Questions  answered  respecting  needlework. 
—Mitt  Grout,  4,  Howsid  Street,  Poplar,  London. 
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EZOEIiLEin'.' 


MURBY'S    IMPERIAL    COPT   BOOKS. 

Rapidly  finding  their 

way  into  all  good 

eehoole. 


(i 


UNEXCELLED." 


17  NUMBERS,  PRICE  ad.  EACH. 


1.  Half  Text. 
9.  Half  Text. 

3.  Half  Text. 

h.  Large  and  }Text. 

4.  Haff  Text. 
R.  Small  Toxfr. 


M.  Large  and  Small. 

6.  Small  Hand. 
6|.  Double  Small. 

7.  Small  Hand. 
7).  Three  Hands. 

R.  Small  Hand. 


9.  Small  Hand. 

10.  Small  Hand. 

11.  Small  Hand. 

12.  Small  Hand. 
12^.  Ladles'  Hand. 


Lontlcm :  THOMAS  MURBY,  3,  Ludgate  Circus  Buildings,  E.C. 


Tuition  by    Correspondence. 

Cbrtiticatb. — The  preparation  established  in  187 1  is 
available  as  usual.  The  following  are  the  fees  charged  for 
correspondence  twice  a  week  : —  Per  quarter.     By  results. 

Masters:  First  Year 15s.        ...        £9 

„        Second  Year    2I8.        ...        £$ 

Mistresses :  First  Year    .....     los.        ...        £1 

„  Second  Year 15s.        ...        £3 

Pupils  who  prefer  the  quarterly  arrangement  remit  the  fee  at 
the  end  of  the  quarter.  Those  who  select '  Payment  by  Results ' 
are  not  required  to  part  with  any  money  for  Tuition  until  a  pan 
is  recorded  ;  and,  it  the  pupil  is  unsuccessful  after  two  attempts, 
the  agreement  will  be  cancelled  without  payment. 

Matriculation  (Established  1871),  Sdenoe,  Dnwingi 
Scholarship,  A.C.P.,  Civil  Service,  Diocesan,  Shorthand, 
Musical,  Medical,  L^al,  P.T.  Papers,  and  other  brandies  as 
advertised.    No  paytneni  unless  successjul. 

Address,  James  Jennings  and  Co.,  Tuition  by  Correspon- 
dence Office,  Deptford,  London. 

COMPLETE '  TIME  TABLES. 

COMMENDED  BY  H.M.L 

Infants,  for  any  number,  filled  up,  notes,  etc.,  is.  id. 

'  Complete'  Forms,  on  good  stout  paper,  for  Boys*,  Girls', 
and  Mixed  Schools,  25  in.  by  20  in.,  is. ;  21  in.  by  18  in.,  9d. ; 
16  in.  by  14  in.,  7d. 

Prepared  specially  for  Infant  Schools,  same  sizes  and  price. 
Abstracts  give  all  the  required  subjects  in  their  proper  order. 
Art,  16,  laS,  109. 

Form  for  Boys*,  Girb',  Mixed,  and  Infants'  Schools,  21  in. 
by  16^  in.,  6^.  Classes  and  Tinu  can  be  taken  either  way— 
dnuH  or  across. 

The  InfaBt  Action  Song  and  Redtadon  Book, 

by  an  experienced  Infant  Teacher,  6d.    All  post  free  from 
Mrs.  Hibbert,  Infant  School,  St.  Chad,  Shrewsboiy. 

London :  J.  Marshall  &  Co.,  42,  Paternoster  Row,  and  all 
Booksellers  and  Educational  Compwinies. 

APPROVED  SCHOOL-BOOKS 

By  the  Rev.  John  Hunter,  M.A. 

I  —■■■■■■  ■         —     ■  ^  I  ■!  ■      I  ■  1^^^^—  ■  I      ^ 

New  ShillinfiT  Arithznetio.  is.   Key  2s. 

Modern  Aritnxnetio,  zs,  6d.    Key,  5s. 

Short   Methods  in  Arithmetlo  with  Anawen^ 

IS.  6d.    Key,  2s. 

Art  of  SolvinfiT  Problems  in  Hiffher  Arithmetic, 

3s.  6d.    Key,  3s.  6d. 
Examination-Questions  in  Book-keeping,  with 

Answers,  2s.  60. 
The  Questions  without  Answers,  is. 
Prooressive  Exercises  in  Book-keeping,   is.  6d. 

Key,  2s.  6d. 

Self-lnstruotion  in  Book-keepin^Ti  2s. 
Studies  in  Double-Entry  Book-keepinfir,  2s. 
Supplementary  Double-Entry  Book-keepincr,  3& 
Introduction  to  Ck>nic  Sections,  3s.  6d.   Key,  2s. 
standard  Alsrebra,  is.    Kev,  is. 
Plane  Trififonometryi  is.    Key,  9d. 
Elements  of  Mensuration,  is.   Key,  is. 
Treatise  on  Lofirarlthms,  is.   Key,  ^d. 
Examples  in  Geometrical  Drawing,  2s. 
Text-Book  of  En«riish  Grammar,  2s.  6d. 
Paraphrasinfir  and  Analysis  of  Sentences,  i&  3d. 

Key,  is.  3d. 
School  Manual  of  Letter- Writing,  is.  6d. 
Introduction  to  Precis-Writingr,  2s.    Key,  is. 
Modem  Studies  in  Indexinfir  and  Precis- W^rlting, 

3s.  6d. 

HUNTER'S  ANNOTATED  ENGLISH  CLASSICS. 

BACON'S  ESSAYS,  3s.  6d. 

MILTON'S  PARADISE  LOST,  Books  L  to  V.  is.  each. 
COMUS,  L'ALLEGkO,  and  IL  PENSEROSO, 

ARCADES  AND  SONNETS,  is. 

SAMSON  AGONISTES  AND  LYCIDAS,  is. 
POPE'S  ESSAY  ON  MAN,  is.  6d. 
JOHNSON'S  RASSELAS.  2s.  6d. 
SHAKESPEARE'S  PLAYS,  price  is.  each. 

London:  IjONGMANS  AND  CO. 
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Mathematical  and  SclentlflG  School  Books. 

TEXT-BOOKS  OF  SCIElicE.  MECHANICAL  &  PHYSICAL 


FOR  THE  USE  OF  STUDENTS  IN 

Fully  Illustrated 
ABNEY^  PHOTOGRAPHY,  Ss.  6d 
ANDERSON'S  STRENGTH  OF  MATERIALS,  3s.  6d. 
ARMSTRONG'S  ORGANIC  CHEMISTRY,  3b.  6d. 
BALL'S  ASTRONOMY,  Ga. 
BARRrS  RAILWAY  APPLIANCES,  38.  6d. 
BAUERMAN'S  SYSTEMATIC  MINERALOGY,  68. 
BAUERMAN'S  DESCRIPTIVE  MINERALOGY,  6s. 
BLOXAM  AND  HUNTINGTON'S  METALS,  os. 
GLAZEBROOK'S  PHYSICAL  OPTICS,  6s. 
GLAZEBROOK  &  SHAWS  PRACTICAL  PHYSICS,  6s. 
GORE'S  ELECTRO-METALLURGY,  68. 
GRIFFIN'S  ALGEBRA  AND  TRIGONOMETRY,  3a.  6d. 

NOTES,  ai.  6d. 

JENKIN'S  ELECTRICITY  AND  MAGNETISM,  3s.  6d. 
MAXWELL'S  THEORY  OF  HEAT,  3s.  6d. 


PUBLIC  AND  SCIENCE  SCHOOLS. 

with  Woodcuts. 
MERRIFIELD'S  TECHNICAL  ARITHMETIC,  3s.  6d. 

KEr»  3s.  6d. 

MILLER'S  INORGANIC  CHEMISTRY,  3s.  6d. 
PREECB  AND  SIVEWRIGHT'S  TELEGRAPHY,  5b. 
RUTLEYS  STUDY  OF  ROCKS,  or  TEXT-BOOK  OF 

PETBOLOOy.  4«.  «d. 

SHELLEY'S  WORKSHOP  APPLIANCES,  4s.  6d. 
THOMli'S    STRUCTURAL    AND    PHYSIOLOGICAL 

BOTAITY   6d 

THORPE'S  QUANTITATIVE  ANALYSIS,  4s,  6d. 
THORPE  AND  MUIR'S  QUALITATIVE  ANALYSIS 

Price  .^.  6d. 

TILDEN'S  CHEMICAL  PHILOSOPHY,  Ss.  6d.    With 

Answers  to  Problems,  48.  6d. 

UNWnrS  MACHINE  DESIGN,  6s. 

WATSON'S  PLANE  AND  SOLID  GEOMETRY,  Se.  6d. 


Eleventh  Edition,  revised  and  enlarged ;  with  5  Coloured  Plates  and  898  Woodcuts.    Large  crown  8vo,  15s. 

GANOT'S  ELEMENTARY  TREATISE  ON  PHYSICS, 

EXPERIMENTAL   AND   APPLIED. 
FOE    THE    USE    OF   COLLEGES  AND   SCHOOLS, 

Translated  and  Edited  by  B.  ATKINSON,  Ph.D..  P.O.S., 

Professor  of  Experimental  Science,  Staff  College,  Sandhurst. 


Fifth  Edition ;  with  2  Coloured  Plates  and  495  Woodcuts.    Crown  8vo,  7s.  6d, 

GANOT'S    NATURAL    PHILOSOPHY 

FOR  GENERAL  READERS  AND  YOUNG  PERSONS. 
Translated  and  Edited  by  B.   ATEHNSON,  Ph.D.,  F.G.S., 

Professor  of  Experimental  Science,  Staff  College,  Sandhurst. 


A  TEXT-BOOK  on  PRACTICAL  SOLID  or  DESCEIPTIVE  GEOMETRY.  By  David  A.  Low, 

Whitworth  Scholar;  Lecturer  on  Engineering  in  Allan  Glen's  Institution,  Glasgow.     In  Two  Parts.     Pabt   I.   Crown 
8vo,  28.    Pabt  II.    Crown  8vo,  Ss. 

HARRIS'S  GRADUATED  EXERCISES  in  ARITHMETIC  and  MENSURATION.     12mo. 

Price,  28.  6d, ;  or,  with  Answebs,  3s.    The  Anbwebs  separately,  9d. ;  Wobked  Key,  price  6s. 


Bv   BISHOP 

COLENSO'S  AEITHMETIC,  designed  for 

the  Use  of  SCHOOLS ;  to  which  is  added  a  Chapter  on 
Decimal  Coinage.  Bevised  Bdition,  with  Notes  and 
Examination  Papers.    I2mo,  4s.  6d.    Key,  5s. 

COLENSO'S    SHILLING    ARITHMETIC, 

designed  for  the  use  of  Elementary  Schools.  18mo,  price 
Is.,  cloth ;  or,  with  Answebs,  price  Is.  6d.,  doth. 

COLENSO'S  ELEMENTS  of  ALGEBRA, 

designed  for  the  Use  of  Schools.  Pabt  I.,  containing  the 
Simpler  Parts  of  the  Science,  suitable  for  general  School 
purposes,  and  as  required  for  the  attamment  of  the 
ordinary  B.A.  degree.  New  Edition,  12mo,  price  4s.  6d. 
Key,  5s. 

COLENSO'S  ELEMENTS  of  ALGEBRA, 

designed  for  the  use  of  Schools.  Pabt  II.,  adapted  to 
suit  the  wants  of  more  advanced  Students;  containing 
the  higher  parts  of  the  subject,  with  Miscellaneous 
Examples  and  Equation  Papers.    I2mo,  6s.    Key,  5s. 


COLENSO. 

COLENSO'S  ELEMENTS   of  ALGEBRA, 

adapted  for  the  use  of  National  and  Adult  Schools ;  con* 
taimng  numerous  Easy  Examples  and  Questions  under 
every  Bule,  with  a  Selection  of  Miscellaneous  Exercises 
for  Practice.    18mo,  Is.  6d.    Key,  2s.  6d. 

COLENSO'S  ELEMENTS  of  EUCLID  (the 

parts  usually  read  in  the  Universities),  from  the  Text  of 
Dr.  RoBEBT  SiMSON.  With  Exercises  and  Solved 
Examples  of  Deduced  Problems  and  Theorems,  and  the 
Figures  of  Euclid  arranged  by  themselves  for  Examina- 
tion.   18mo,  4s.  6d.    With  Key,  6s.  6d. 

COLENSO'S  PLANE  TEIGONOMETEY. 

Pabt  I.  The  Measurement  of  Lines  and  Angles,  the 
Numerical  Values  of  the  Trigonometrical  Ratios ;  with 
the  use  of  Logarithms,  etc.    12mo,  3s.  6d.    Key,  3s.  6d. 

COLENSO'S    PLANE    TRIGONOMETRY. 

Pabt  II.  Comprising  the  Summation  of  Series,  the 
Trigonometrical  Solution  of  Equations,  and  a  large  Collec- 
tion of  Miscellaneous  Problems.    ].2mo,  2s.  6d.    Key,  ^s. 


London:   LONGMANS,  GREEN,  &  CO.,  Paternoster  Row, 
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y^.  &  R.  CHAMBERS 

HAVE  JUST  PUBLISHED 

OBJECT  LESSONS,  Materials  for. 

Being  47  Lessons  on  Animals,  Common  Objects,  Common  Employments,  Food,  Plants,  Clothing,  etc. ;  with  five     s.      d. 
Specimen  Notes  of  Lessons  on  typical  subjects.    By  Charles  MgRae,  M.A.    216  pages     2      6 

SHORT  NARRATIVES,  for  Exercises  in  Composition. 

Adapted  to  the  requirements  of  the  Education  Department.  Edited  by  an  Assistant  Inspector  of  Schools.  96  pages    O      9 

THE  ELEMENTS  OF  EUCLID. 

Books  I.  to  VI.     With  Deductions,  Appendices,  and  Historical  Notes.     By  John  Stukgbon  Mackay,  M.A., 

F.R.S.E.,  Mathematical  Master  in  the  Edinburgh  Academy.    370  pages  3      0 

May  be  had  separately,  Book  I.,  Is. ;  Book  II.,  6d. ;  Book  III.  9d. 

HYGIENE.    Elementary  Course.    A  Manual  of  Health. 

By  T.  London,  Science  Teacher,  Jjeeds.    Adapted  to  the  Syllabns  of  the  South  Kensington  Science  Department. 

^iO  pages    ...         a..         ...         »..         ...         ...         ...         ...         ...         ...         •..         ..•         •«.         ...         ...         •..     X        ^7 

ROBINSON  CRUSOE,  for  School  use. 

Edited  with  Explanatory  Notes,  etc.,  by  Alfonso  Gardineb.    Illustrated,  320  pages  1       Q 

JUNIOR  ENGLISH  HISTORY. 

A  Complete  History  for  Standard  IV.    60  Lessons,  with  Maps  and  Illustrations.    120  pages  1       0 

SENIOR  ENGLISH  HISTORY. 

A  Complete  History  for  Standards  Y.,  VI.,  VII.    60  Lessons,  with  Maps  and  Illustrations.    224  pages      1       Q 

SELECT  POETRY  FOR  RECITATION. 

Standards  I.,  II.,  III.,  each  Id. ;  Standard  IV.,  2d. ;  Standards  V.,  VI.,  VII.,  in  one  book      O      3 

SHAKE SPJS ARE  S    HENRY    VIII*      with  copious  Notes,  Examination  Papers,  and  Plan  of  Pre- 

J^^^OlvA\fLM  •••         «••         •••         •••         •■•         •••         m  h  •  •••         ■••         •••         •••         •••         •■•         •••         •••         •••     ^        ^J 

SHAKESPEARE  S  KING  JOHN,     with  copious  Notes,  Examination  Papers,  and  Plan  of  Preparation. 

liimp,  lUu.  J  ciotn  ...        ...        ...        ...        ...        ...        ...        ...        ...        ...        ,,,        ...        ...        ...    ^       Q 

SHAKESPEARE'S  PLAYS,  abridged,  with  simple  Notes. 

MERCHANT  OP  VENICE,  727  lines,  32  pages      O      2 

'^^^A^         •    •>  Of*J  „  O^  ,,  ...  ...  «.•  ...  .«.  ...  ...  a*.  «.•  ...  ^J  ^ 

WORDSWORTH'S  TINTERN  ABBEY. 

Ode  to  Duty.    Ode  to  Immortality.    Character  of  Happy  Warrior         O      3 

GUIDE-BOOK  FOR  PUPIL-TEACHERS. 

Two  Years*  Papers  for  Candidates  and  Pupil-teachers  (Scotland).  Embracing  all  the  Questions  Set,  with  Addi- 
tions, Solutions,  and  Answers  to  the  Arithmetic.  By  James  Bevebidqe,  Head-Master  Church  of  Scotland 
Normal  School,  Glasgow.    96  pages 1       Q 

CHAMBERS'S  GRADUATED  READERS,  an  entirely  new  Series. 

With  copious  Meanings,  full  Lists  of  Words  for  Spelling,  and  numerous  Illustrations. 

STANDARD     I.     80  padres  of  Text.    120  pages  in  all       O     7 

The  Original  edition,  96  pages,  is  also  kept  in  print     O  6 

STANDARD    II.     80  padres  of  Text.    128       O  8 

STANDARD  III.    120pagresof  Text.    176       „       1  o 

STANDARD  IV.    160  pafires  of  Text.    232       „       1  3 

STANDARD    V.    180  pa^es  of  Text.    240      „       1  6 

STANDARD  VI.  nearly  ready 

CHAMBERS'S  GEOGRAPHICAL  READERS. 

STANDARD      I.    ^^^^  of  the  School  and  Playground,  the  Four  Cardinal  Points,  the  Meaning  and  Use  of  a 

Map.    In  Simple  language,  with  numerous  Illustrations.    64  pages     ...        O      6 

STANDARD    II.    Size  .and  Shape  of  the  World,  Geographical  Terms,  Physical  Geography  of  Hills  and 

Rivers.    Numerous  Illustrations.    96  pages  O     8 

STANDARD  m.    England  and  Wales,  Physical  and  Political.     Numerous  Illustrations  and  Maps.     60 

Lessons,  176  pages.    120  pages  of  Text        1       Q 

STANDARD  IV.    Scotland,  Ireland,  British  North  America,  and  Australasia.    Numerous  Illustrations  and 

Maps.    60  Lessons,  192  pages.    180  pages  of  Text 1       2 

STANDARD    V.    Europe ;  Latitude  and  Longitude,  Day  and  Night,  the  Seasons.    Numerous  Illustrations 

and  Maps.    208  pages.    170  pages  of  Text ...    1       3 

CHAMBERS'S  HISTORICAL  READERS. 

BOOK      I.,  for  STANDARD  III.    Stories  from  English  History.    60  Lessons,  152  pp.    120  pp.  of  Text    O    10 
„  II.,    „    STANDARD  IV.    England  from  the  Earliest  Times  to  1327  A.D.    60  Lessons,  160  pp. 

Xinj  pp.  or  xexb  ...        ...        ...        ...        ..•        ...        *«.        •••    X       w 

„         in.,    „    STANDARD     V.    England  from  1327  to  1688  a.d.  60  Lessons,  192  pp.  150  pp.  of  Text    1       3 
„  IV.,    „    STANDARD  VT.    England  from  1688  to  the  Present  Day.    65  Lessons,  224  pp.    180 

pp.   01    XGXw  ...  ■•.  ■«.  •*•  ...  •*.  ka.  ...         ^  ^) 


W.  &  R.  CHAMBERS,  47,  Paternoster  Row,  London ;  and  Edinburgh. 
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Works  by  JOHN    HULLAH,  LL.D. 


HULLAH'S    HETHOD   of    TEACHING 

SINGING  1  originaUy  published  u  '  Time  and  Tune  in 
the  Elementaiy  School.  Crown  8vo,  price  as.  6d.  cloth. 
A  New  Work,  Theoretical  and  Fnictical,  embodying  the 
results  of  nuuiy  years'  experience ;  among  these  ate  the 
continued  use  of  the  Fixed  oi  ImmoveaUe  Da,  but  with 
the  Sol-fa  syll^les  infiicitd  on  a  method  based  on  the 
natural  succession  of  vowel  sounds. 

Exercises  and  Figures  in  Hullali's 

METHOD  ofTEACHING  SINGING.  Crown  8vo, 
price  IS.  sewed,  01  is.  2d.  limp  cloth ;  01  in  Two  Pans, 
price  6d.  each  sewed,  or  SJ,  eslcb  limp  cloth. 

Large  Sheets,  containing  the  Exer- 
cises and  Figures  in  HuUah's  Method,  in  paicebofS, 
price  6s.  each . 

The  Chromatic  Scale,  with  the  In- 
flected Syllables  used  in  Hultah'a  Method,  on  a  Latge 
Sheet,  price  11.  6d. 

The  same  on  a  Card,  price  Onb  FknnY. 

Wllhem's  Kethod  of  Teaching  Slug- 

ing,  adapted  for  English  Use  ;  first  published  in  1840,  and 
revised  and  teconslnicted  in  1849,  under  the  sanction  of 
the  Commitlee  of  Council  on  Educatioa. 

The  Manual,  for  the  Use  of  Teachers 

and  Pupils.  Parts  I.  and  II.  price  xs.  fid.  each  ;  or, 
together,  in  cloth,  ;s. 

Exercises  and  Figures  contained  in 

Parts  I.  and  II.  of  the  above.     Books  I.  and  II.,  price 

8d.  eich.     For  the  Use  of  Pupils  only. 

Large  Sheets,  containing  the  Figures 

only  in  Pakt  I.  o/L  the  above.    Nos.  i  to  S,  in  a  parcel, 

Large  Sheets,  containing  the  Exer- 
cises only  in  Part  I.  of  theabove.  Nos.  9  I040,  inFour 
Parcels  M  Eight  Sheets  each,  price  6s.  per  Parcel. 

London:    LON 


Large  Sheets,  containing  the  Figures 

'n  Part  II.  of  the  above.     Nos.41  to53,  in  a  parcel 


RUDIMENTS  of  MUSICAL  GRAHMAB. 

Royal  Svo,  price  3s. 

NOTATION.     Brief    Directions    con- 

ceming  the  Choice,  and  Adjustment  and  Formation  by 
Hand  of  the  Characlers  constituting  the  Musical  Alphabet. 
Price  6d. 

A  SHORT  TREATISE  on  the  STAVE. 
A  GRAMMAR  of  MUSICAL  HARMONY. 

Royal  Svo,  price  35.  sewed,  4s.  6d.  cloth,  or  in  Two 
Parts,  price  is.  6d.  each. 

Exercises  to  the  Above.    Is. 
A    GRAIHHAR    of    COUNTERPOINT. 

Part  I.,  price  3*.  6d. 

HYMNS  for  the  YOUNG.   Set  to  Music. 

Royal  Svo.  price  8d. 

SCHOOL  SONGS   for   Two  or  Three 

Voices.    Two  BoOKg,  price  6d.  each. 

INFANT  SCHOOL  SONGS.    Price  Six- 


LECTURES  on   the   HISTORY  of 

MODERN  MUSIC,  delivered  at  the  Royal  Institution. 
New  Edition.    Svo,  Ss.  6d. 

LECTURES   on    the  TRANSITION 

PERIOD  of  MUSICAL  HISTORY,  deUvered  at  the 
Royal  Institution.    New  Edition.    Svo,  10s.  6d. 

QMANS    &    CO. 


THE  GOSPEL  TREASURY 

An  XZFOBITOBT  H&BKONT  of  the  FOIIB  STAHDEUSia. 

Past  I.  rouly  nrly  In  December. 

Spedmcn  i«gH  podftte  lor  one  p^nuy  (tamp. 

Also  SIxUl  Edition  wltb  FIFTV-FIYE  Coloured  Illuitntloni,  doth, 

CHRIST   AN   EXAm'pi!e^OR  THE   YOUNG. 


ka  a  PACKET  OF  OARDB,  as.  ed. 

Now  read;.  SJjtliUi  EdlUoa.  in  cLotb  boaidi,  3g. 

THE   SYBTHMATIO    BIBLE    TEACHEB, 

FOR    HOME    AND    SCHOOL. 

Also  an  Maouti  JCUiIwi,  with  Third  Grade  Hanoul,  3s, 


OrviL  SERVICE.— Female  Clerks,  Men  and  Boy 
Clerlu,  Excite,  Customs,  etc  Cuididales  rapidly  pre- 
pared through  poet  on  a  thoroughly  individual  syslem.  Fiflj 
Buccesse*  dtuing  1883.  Prospectus,  containii^  list  of  snccessea, 
testimonials,  etc.,  free  on  application  to  J,  Keefe,'F.R.G.S. , 
etc;.  Civil  Serricc  Academy,  Liverpool. 

CERTIFICATE,    1885. 


All  wishing  to  pass  the  above  examination  should 
write  to  Head-Master,  44,  Macfiiriane  Road,  London,  W. 


miss    JONES'S 

Self-Teaching  Needleworlc  Manuals. 


STANDI  RD    III. 


CimjitU  EiitiiM,  I'a  om  Votimtfir  tl 
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A    MONTHLY  EDUCATIONAL  JOURNAL. 
Conducted  by  JOSEPH  HUGHES. 

PrIOflSd.;  Pott  free,  71d.    Terms  of  SubaoHptlon:— 3monthi,1i.11d.;  6  monttii,  St.  9d.;  Ona  Vssr,  7s.6d. 


IHl  FOLLOWING  ATTRACTIVE  FEATURES  WILL  APPEAR  IN  THE  NEW  VOLUME. 

I.  HOW  TO  TEACH  PROVISO  IN  ELEMEKTABY  aOHOOL9.   ByT.  R.  Ablett,  Esq., 

Inspector  of  Drawing  to  the  London  School  Boarcj. 
1.  HOW  I  EXAMIKE  nUDER  THE  UEW  CODE    By  one  o(  aM.I.  of  Schools. 

3.  HOW  TO  TBAOH  DOMESTIC  ECONOMY. 

4.  MODEL  SOHOOia  AND  HOW  THEY  ARE  OONDPOTED. 

5.  HOW  TO  TEAOH  HISTORY. 

6.  LATIN  LESSONS  (by  special  request). 

7-  WHAT  TRAININO  COLLEGE  SHALL  I  ENTER? 

8.  SCHOLARSHIP  HINTS. 

9.  NEW  SCHOOL  S0N03  FOR  SENIOR  SOHOLARS. 
10.  THE  MONTH.    (A  record  of  Science,  Art,  and  Literature.) 

r  r.  EXAMINATION  SECTION— (fl)  Pupil  Teachers'  Questions  and  Answers ;  (*)  Scholarship  Ques- 
tions and  Answers ;  (f)  Certificate  Questions  and  Answers ;  (i)  Matriculation  Questions  and  Answers. 

15.  PUPIL   TEACHERS'  PRIZE   EXAMINATION.     Questions  set  by  one  of  H.M.  Inspectors. 

13.  OOMINO  EXAMINATIONS. 

14.  MODEL  STANDARD  EXAMINATIONS.    All  Subjects.    With  full  Answers  by  an  Inspector. 
•S-  glNDER-OARTEN  FOR  ENOLISH  SCHOOLS. 

16.  DRILL   FOR  gIRLS  AND   INFANTS. 

i;.  SCHOOL  ENTERTAINMENTS  AND  HOW  TO  PET  THEM  HP. 
tS.  SIMPLE  TOOLS   AND  HOW  TO  P8E  THEM. 
■9.  AOTIOK  S0NQ3  FOR  INFANTa 

10.  GOSSIP. 


IiOMon:  Tbe  EdnUoiiil  lagailne  MliitiSui  Company,  Limited,  PUgrlin  SM,  UUllt  EIU,  E.C. 
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SFECIALLV  adapted  to  the  latest  requirements  of  the  Code,  and  in  harmony  with 
tlie  recently-issued  histructions  to  Her  Majesty's  Inspectors  oj  Schools. 


HUGHES S 

K  ATURAL  mSTORY  READERS 


BY 


Mrs.  FENWIGK  MILLER,  Rev.  J.  G.WOOD, 
M.A.,  F.L.S.,  AND  T.  WOOD,  M.E.S. 


INFANTS 

,  4d. 

Standard  I. 

•  •• 

6d. 

Standard  II. 

•  •• 

8d. 

Standard  III. 

•  •• 

zod. 

Standard  IV. 

•  •  t 

zs. 

Standard  V. 

•  ••            ■  • •• 

•  •• 

IS. 

Standards  VI. 

and  VII.  (in 

One  Vol.) 

> 

zs. 

These  new  Reading  Books,  written  by  the  most  popular  J^uthors  of  the  day,  are  well  printed  on 
good  paper ^  charmingly  and  appropriately  illustrated,very  strongly  bound,  and  published  at  exceptionally 

low  prices*     Used  as  ordinary  Readers,  t/uy  will  be  found  among  the  cheapest,  most  instructive,  and 

attractive  ever  issued. 

The  Educational  News  says : — *  This  is  the  most  successful  attempt  which  we  have  yet  seen  of  bringing 
natural  history  down  to  the  level  of  young  children.' 

The  School  Guardian  says  : — '  This  series  gives  promise  of  being  both  good  and  popular/ 

77ie  Schoolmaster  says: — ^Many  interesting  facts  are  brought  under  the  notice  of  children,  and 
throughout  the  two  books  (Infants'  and  Standard  I.)  the  great  lesson  of  kindness  to  the  lower  animals  is 
constantly  kept  in  view.  The  two  books  are  thoughtfully  ¥nitten,  the  type  is  large  and  attractive,  and  many 
of  the  engravings  are  very  good,  and  several  highly  humorous.  The  volumes  are  well  adapted  for  the  purpose 
for  which  they  were  written.' 

A  Teacher  writes  : — '  It  is  the  best  Reader  for  that  Standard  (Standard  I.)  I  have  seen.' 

Another  writes  : — *  I  consider  them  a  great  help  for  teachers,  profusely  illustrated,  and  very  interesting.' 

The  Schoolmaster  says  (Standards  IV.,  V.,  VI.,  and  VII.) : — *  The  amount  of  information  is  astonishing, 
and  it  is  drawn  up  so  intelligently  that  boys  and  girls  in  the  upper  standards  will  be  charmed  with  many  of 
the  lessona    Numerous  excellent  engravings  illustrate  the  letterpress.    The  three  volumes  deserve  much  praise.' 


LONDON:  JOSEPH  HUGHES,  PILGRIM  STREET,  LUDGATE  HILL,  E.C. 
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MR.  MURRAY'S  LIST  OF  SCHOOL  BOOKS. 


DR.  WM.  SMITH'S 

EDUOATIONAL  SERIES. 
LATIN  COURSL 

Prinoipia  Latlna.  Part  I.  Con- 
taining Grunmarf  Delectott  Exercitcs,  and 
Vocabolariet.    3s.  6d. 

Apv^^^^^  ^*  J^O>rt  I.  Additional 
KxerdiM  and  Examination  Papers,    ss.  6d. 

Prinoipia  Latlna.  Part  II.  AFiz^t 

Latin  Reading  Book.    3s.  6d. 

Prinoipia  Latina.     Part  III.    A 

Pint  X^atin  Vena  Book.    3s.  6d.' 

Prinoipia  Latina.    rart  IV.   Latin 

Prote  Composition.    39.  6d. 

Prinoipia  Latina.    Part  V.    Short 

Tales  and  Anecdotes    for  Tnuuiatiga   into 
ProM.    as. 

Young  Beginners*    let  Latin 

Book:  an  Introduction  to  Prindpia  Latina. 
Part  L    as. 

Young  Beginners*  2nd  Hatin 

Book :  an  Introduction  to  Princtpia  Latina, 
Part  II.    9s. 

Students'  Latin  Grammar.    For 

the  Higher  Forms.    61. 

Smaller    Latin    Ghrammar.     For 

Middle  and  Lower  Forms.    3s.  6d. 

Latin-Bnff lieh  Vooabulary  to  Ph»- 

dnas,  Cornelias  Nepos,  and  Caenr's  Gallic 
War     4S  6d 

A  COiiidYi  First  Latin  Book.  Com- 
prising a  foil  Pnctice  of  Nonns,  Prooonns,  and 
Adjecdires.  with  the  Activ*  Verhib  By  T.  D. 
Hall.    i6mo.    as. 

GREEK  COURSE. 

Initla  OrsBoa.     Part  I.    Grammar, 

Delectns, £zercise%and  Vocabularies,    jgk  6d. 
Appendix  to  /*art  J.     Additional 
Exercises  and  Examination  Pspen.     es.  6d. 

Initia  Qrsdoa.    Part  u.    A  Greek 

Reading  Book.    3s.  6d. 

Initia   QrmosL     Part   m.     Prose 

Composition.    3a  6d. 

Students'  Qreek  Grammar.     For 

the  Higher  Forms,    ds. 

Smaller  Greek   Grammar.      For 

Middle  and  Lower  Forms.    3s.  6d. 

Greek  Aooidenoe.    2s.  6d. 

Plato.      Beleotions.     With   Notes. 

""'"^'ENGLISH  COURSE. 

WngUsh  Grammar.    With  Exercises. 

«.6d. 

Prunary  Bnglieh  Grammar.  With 

Exercises  and  Questions.    j%. 

Primary  History  of  Britain.  2s.  6d. 
Modern  Gheography.     Physical  and 

PoliticaL    5s. 

SmeOler     Modem     Geography. 

as.  6d. 

Bngliah  Composition.    With  Illns- 

trations  and  Exercises.    3s.  6d. 

FRENCH  COURSE, 

Frenoh  Prinoipia.  Part  I.  Gram- 
mar* Delnrtus,  Exercises,  Vocabularies,  and 
Materials  for  ConverMtioo.    3s.  6d. 

Appendix  to  Part  I.    Additional 

Exercises  and  Examination  Papen.    as.  6d. 

Frenoh    Prinoipia.     Part  IL    A 

French   Reading  Book,    with  Etymological 
Dictkmary.    4s.  6d. 

Students'  Frenoh  Grammar.  With 

an  Introduction  by  M.  Littrk.    6s. 

Smaller   Frenoh    Grammar. 

Abridged  from  the  above.    3s.  6df. 

GERMAN  COURSE. 

German  Prinoipia.  Parti.  Gram- 
mar, Delectus,  Exercises,  Vocabularies,  and 
Materials  for  CouTersation.    3*.  6d. 

German  Prinoipia.     Part  II.    A 

'  German  Reading  Book  i   with  a  Dictionary. 
3S.6d. 

Praotioal  German  Grammar.  For 

Advanced  Students.    3s.  6d. 

ITALIAN  COURSE. 

Italian  Prinoipia.  Part  L  Gram- 
mar, Delectus.  Exercises,  Vocabniariesi  and 
Materials  tor  Ccoversation.    3s.  6d. 

Italian  Prinoipia.    Part  IL    An 

Italian  Reading  Book.    3s.  6d. 


MURRAY'S 

STUDENTS'  MANUALS. 

Crown  8zv,  7^.  6<i.  each. 
The  Student's  Hume:  A  History 

or  England  pkom  thb  Eaklibst  Timbs  to 
THB  Rbvolution  IN  1688.  Inooiporatmg  the 
Corrections  and  Researches  of  recant  Hiv 
torians.  RevUed  Edition  continued  to  t|M 
Trbatv  op  Berlin,  1878.  By  the  late  Pmk 
T.  S.  Brewsr.'  'widk  Coloured  Maps  and 
Woodcuts  (830  pp.)    Crown  8vo. 

The  Work  may  also  be  obtained  \n  Tliree 
Divisions,  price  ss.  6d.  each. 
Part     1.— b.c.  55-1485. 
Part    II.— a.dw  1485-1688. 
Part  III.~x688.1878. 

Studenta*  History  of  Burope  dur- 

inc  the  Middle  Ages.    By  Hbnrv  Hallam. 

Students'  Oonstitutional  History 

of  England.  Henry  VII.-G«orge  II.  By 
iHbnry  Hallam. 

Students'  Old  Testament  History. 

By  Philip  Smith.  With  Maps  and  Waodcuts. 

Students'  "Sew  Testament  His- 
tory.    By  Philip  Smith.    With  Maps  and 

Woodcuts. 

Students'  Anoient  History.    To 

the  Conquests  of  Alexander  the  GraU.  By 
Philip  Smith.    With  Woodcuts. 

Students'  Boolesiastioal  History. 

a  Vols. :  I.  A.D.  JtO'ico].  II.  xoo3>z6x4.  By 
Philip  Smith,    with  Woodcuts. 

Students'  EbaiffUsh  Ohuroh  His- 

tory.  9  Vols.:  I.  596-1509.  II.  X509-X7X7. 
By  Canon  Psrrt. 

Students*  History  of  Greeoe.   To 

the  Roman  Conquest.  With  Cotourod  Maps 
and  Woodcuts. 

Students'  History  of  Roma     To 

the  Esublishmeot  of  the  Empire.  By  Dsan 
LiDDBLL.    With  Celoored  Map  and  Woodcuts. 

Students'   Gibbon:  The  Decline 

AND  Fall  op  thb  Roman  Empire.  With 
Woodcuts. 

Students'  History  of  Franoe.    To 

the  Fall  of  the  Second  Empire.  By  W.  H. 
Jbrvis.    With  CokMired  Maps  and  Woodcuts. 

Students'    Anoient  Geography. 

By  Canon  Bbvan.    With  Woodcuu. 

Students'    Modem    CJeography. 

By  Canon  Bbvan.    With  Woodcntt. 

Students'  Geography  of  British 

India.    By  Dr.  GisoRGa  Smith.    With  Maps. 

Students  English  Language.   Its 

Origin  and  Growth.    By  Gborgb  P.  Marsh. 

Students'     English     Literature. 

With  Biographical  Notices  of  the  Authors.  By 
T.  B.  Shaw. 

Students'  Speoimens  of  English 

Literature.    By  T.  B.  ^HAW. 

Students'  Moral  Philosophy.   By 

Dr.  Flbming. 


DR.  SMITH'S 

SMALLER  MANUALS. 

Soripture  History.    Continued  down 

to  A.D.  70.  With  40  lUustratioDB.  z6ibo.  3s.  id. 
Anoient  History.    Down  to  the  Con- 
quests of  Alexaaaer  the  Great.    With  70  lUus- 
tratioos.    x6mo.    3s*  6d. 

Anoient  Geography.  WithsoIUus- 

tnttoBS.    z6mo.    tB*  i^ 

Modem  (Geography.    Physical  and 

political.    x6mo.    as.  6d. 
Romei     To   the  Establishment  of  the 

Em|Hre.    With  Colonrad  Map  and  70  lUustia* 

tions.    z6mo.    jj^  6d. 
Greeoe.  To  the  Roman  Conquest.  With 

Coloursd  Maps  aad  74  lUustratioas.    i6mo. 

3>*6d. 
dfikSSioal  MytholOffy.    For  Ladies* 


»  • 


Schools  and  VounK  Persons.    With  90  Wood- 
cuts.   z6ina    3s.  M. 
England.     From  the  Earliest  Times  to 
Z878.    With  Coloured  Maps  and  68  WoodcBts. 
i6mo.    3s.  6d. 

English  Literature.    With  Lives  of 

our  Chief  Writers.    i6au>.    3s.  6d. 

Speoimens  ofPingllsh  TiltaratuTB. 

To  be  used  with  the  toiegoing  Book.    z6mo. 
3S*  id. 


BR.  WM.  SMITH'S 

SCHOOL    DICTIONARIES. 

A  Smaller  Latin-English  Dic- 
tionary. With  a  Dictionary  on  Proper  Nsmcs. 
A  H^  Ediiim.  Thoroughly  Revised  sad 
Partly  Re-written.  By  Dr.  Wm.  Smith  and 
Prof.  T.  D.  Hall,  M.A.  {jjp  pp.X  square 
x6mo.    7s.  6d.    The  Etymological  partioo  by 

ioHN  K.  Incbam,  LL.I>.,  of  Trinity  College, 
>uhlia. 

This  Edition  is  to  a  great  extent  a  new  sad 
original  work.  Every  article  has  been  csrefiilly 
revised.  The  improvements  mtrodnoed  fiiu 
mainlv  under  the  following  heads :— > 

I.  A  much  larger  number  of  the  samples 
gives  are  actually  tnuiriatcd.    - 

a.  Manvarddes  have  been  recast,  and  not  a 
few  entirely  re-written. 

^  3.  Ail  the  etymological  articles  have  beea  re* 
vised  and  the  greater  part  of  diem  re*written. 

4.  Very  great  care  has  been  takn  to  ensure 
accuracy  in  the  quaadties. 

S'  Short  notes  on  synonymous  words  have 
been  introduced  in  a  huge  number  of  cases. 

6.  The  Index  of  Proper  Names  has  beeo 
lancaly  increased. 

A  Smaller  English-Latin  Dic- 
tionary.   Square  zamo.  .  7s.  6d. 

A  Ck>mplete  Latin-English  Dic- 
tionary. With.  Tables  of  the  Roman  Calendar, 
Measures,  Weights,  and  Moneys.  Medinm 
8vo.    ais. 

A  Oopious  and  Oritioal  English- 

Latin  Dictionary.  Compiled  from  origiaal 
souroes.    Medinm  8vo.    acs. 

A    Oonoise   Diotionary   of  the 

Bible;  Its  Antiquitiks«  Bic>gbaphy,  Geo- 
graphy,^ AND  Natural  Histoky.  Widi 
Illustrations.    Mediiun  8vo.    ars. 

A    Smaller     Bible    Diotionary. 

With  Illustrations.    Crown  8vo.    7s.  6d. 

A  Olassioal  Diotionary  of  (}reek 

and  Roman  Mythology,  Biography,  and  Geo- 
graphy.   With  750  Woodcnta.    8vo.    x8s. 

A  Snialler  olassioal  Diotionary. 

With  aoo  Woodcuts.    Crown  8yo.    7s.  6d. 

A  Smaller  Diotionary  of  Greek 

and  Roman  Anttquidea  With  aoo  Woodcuts. 
Crown  8vo.    7*.  6d. 


Mrs.  Markham's  Historiea 

A  History  of  England.    From  the 

First  Invasion  by  the  Romans  down  to  Uk 
year  188a.  With  voa  Wocdcuts.   lamo.  js.  6d. 

A  History  of  France.     From  the 

Conquest  of  Gaul  by  Caesar  down  to  the  year 
1878.    With  70  Woodcuts,    xemo.    is.  6d. 

A  History  of  Oermany.    From  tk 

Invasion  of  Marius  down  to  x88o.     Widi  9 
Woodcuts.    460  pp.,  xamo.    3a.  6d. 


little  Arthur's  Histories. 

Little  Arthur's  History  of  Eng; 

land.  From  the  Earliest  Times  down  to  i%i^ 
With  36  Woodcuts.    t6aio.    zs.  6d. 

Little  Arthm's  History  of  France- 

From  the  Earliest  Times  to  the  Fall  of  the 
Second  Bnmire.  With  Maps  and  Woodceta. 
x6mo.    as.  ed. 


Standard  School  Books. 

A  Short  Praotioal  Hebrew  aram' 

mar.  With  Analysis  and  Vocabulary.  By 
Prof.  Stam LBV  Lbathbs.    Post  8vo.    7S.  6d. 

Newth's  First  Book  of  Natural 

Philosophy.    Small  8vo.    3s.  6d. 

Ozenham's   English   Notes   for 

Latin  Kkgiacs.  With  Prefrloiy  Rb^^ 
Compontion  in  Sle^ac  Metre,    ramo.    «•  6d. 

Hutton's  Princdite  QrsBoa.   Com- 

nrehendittg  Grammar,  Delectua,  Szcnaje 
Book,  with  Vocabularies,  etc.    zamo.  j^  6d. 

The  Smdenlf  s  Elements  of  Geo- 
logy. By  Sir  Charles  Lyblu  A  New  and 
enttfely  Revised  Edition.  By  Ptaf.  P.  Max- 
TiH  DuNCAK,  F.R.S.  With  600  niustiatiaoi. 
Post  8vow    9^.  . 

A  Praotioal  and  Ctonversatdpnal 

Dictionary  of  the  EnBlish,  French,  and  Genua 
Languages,  in  Parallel  Columns  for  the  Um 
of  'nmvellers  and  Students.     By  Gbohgs  F. 


Chambbks,  F.R.A.S. 
bound. 


710  pp.. 


z6aio.    fit- 


DETAILED   CATALOGUE   SENT  QRATIS   BY   POST  ON   APPLICATION. 


PUBLISHED  BY  BLACKIE  AND  SON. 


Adopted  by  the  Ziondon  and  other  Prlooipal  School  Boards. 

THE  GRADED  READERS. 

MAURICE  PATBBSON,  B. A.,  Beotor  of  Moray  Hoiwe  Training  CoUege, 
Bdinborgh.    Fully  niQBtrated,  and  strongly  bound  in  oloth. 

Editions,  to  suit  the  latest  requirements. 

Prtmtr  L,  32 pp.,  aw. ;  Primer  n., «  pp..  3d. ;  Fun  Primer,  so  pp..  4d 

128  pp.,  including  80  pp.  of  reMllng  matter       >••  «wtli  bouras. 


Edited  by 

New 


Beader  I.- 
Beader  11.- 
Beader  m.- 
Beader  IV.- 
Beader  V.- 
Beader  VL- 


-128  pp., 
-192  pp., 
-324  pp., 
-224  pp., 
-224  pp., 


*• 


>• 


80  pp. 
124  pp. 
142  pp. 
160  pp. 
152  pp. 


>» 


ti 


»» 


«» 


8d. 

8d. 
iB.Od. 
Is.  3d 
le.  3d. 
U.3d. 


Adopted  by  the  London  and  other  Principal  School  Boaxda. 

COMPREHENSIVE   READERS. 

Fully  nixistrated  and  strongly  bound  in  doth. 

NeAV  Editions,  to  suit  the  latest  requirements. 

Primer  I..  32  pp.,  2jd. ;  Primer  n.,  48  pp.,  3d. ;  Pull  Primer,  so  pp..  4^. 

Spader     I.— 104  pp.,  including  80  pp.  of  reading  matter        clotn  txwrciB,       «a. 


Reader  n.— 128  pp., 
Beader  m.— 102  pp., 
Beader  W.— 224  pp., 
Beader  _Y.— 224pp„ 
Beader  VI.— «24  pp.. 


82  pp. 
129  pp. 
147  pp. 
160  pp. 
170  pp. 


•I 


8d. 
ls.Od. 
IB.  3d. 
It.  3d. 
18.  3d. 


Adopted  by  the  London  and  other  Principal  School  Boards. 

GEOGRAPHICAL    READERS. 

By  W.  G.  BAKBB,  B.A.,  Lecturer  at  Oheltenham  Training  Oolite,  etc. 

NeAAT  Editions,  to  suit  the  latest  requirements. 

Fully  ninstrated  by  Woodcuts,  Maps,  and  Diagrams. 


Standard  I.— Flaiu  and  Maps,  etc.  With 
Coloured  Map.    112  pp..  cloth  boards,  7d. 

Standard  IT.—Oeographioal  Terms,  etc  124 
pp.,  cloth  boards,  8a. 

Standard  m.—Bngland  and  Wales.  With  12 
District  Maps.    176  pp.,  cloth  beards.  Is. 

Standard  IV.— ScoUand  and  Ireland,  British 
North  America,  and  Australasia.  With 
Coloured  Map.    224  pp.,  cloth  boards.  Is.  6d. 


Btandaifd  v.— Burope,  latitude  and  Longitude, 
Day  and  Night.  The  Seasons.  With  Coloured 
Map.    224  pp.,  cloth  boards.  Is.  6d. 

Standard  VI.— Asia,  Africa,  America,  and  the 
British  Colonies.  Intercluuige  of  Produc- 
tions, etc.  With  four  Coloured  Maps.  288 
pp.,  doth  boards,  2s. 

Staildud  Vn.— The  Ocean,  Currents  and  Tides. 
The  Planetary  System.  The  Phaftet  of  the 
Moon.    192  pp.,  cloth  boards.  Is.  6d. 


Adopted  by  the  London  and  other  Principal  School  Boards. 

HISTORICAL    READERS. 

By  GEOB6E  GIBLING,  Head  Master  of  Burgfaley  Road  Board  Sobool,  London, 

Author  of  *  History  of  England.' 

With  a  Series  of  interesting  Historical  Illustrations. 


IHo.  I.I  for  Standard  ni.-8TORlKS  FROM 

ENGLISH  HISTORY,  from  EarUest  Times 
to  Richard  III.    ISO  pp.,  cloth  boards,  Is.. 

Ho.  n..  for  Standard  i?.-bngli8H    his- 

TOBT,  continued  to  Modem  Times.  192  pp., 
cloth  boacds.  Is.  3d. 


No.  in.  for  Standard  V.-HISTORY  OP  Eng- 
land, from  Earliest  Times  to  the  End  of 
the  Tudor  Period.  244  pp.,  oloth  boards, 
Is.  6d. 

Ho.  IV.,  for  SUndard  VI.-HISTORY  op  Eng- 
land from  James  I.  to  Modem  Times. 
222  pp.,  oloth  boards.  Is.  Sd. 


*^*  Sta^ndards  V,  and  VI,  mai/  also  he  had  togetlutr,  forming  a  complete  History  of 

England,  in  One  Volume,  eloth,  red  edges,  2s,  6d. 


Adopted  by  the  London  and  other  Principal  School  Boards. 

VERE  FOSTER'S  COPY-BOOKS. 

Popular  Editioji,  Id,  ;  Superior  Edition,  2d, 

10.  JPi^uir  and  Ornambmtai.  Lkttkriko. 


'j[  2V,  Bx.RMKNTArV,  Small  Round  Hand. 
■3.  Cjlpitai^,  Short  Words,  and  PieuRss. 
:U.  BxxTKKCBS  in  Round  Hand. 
4,  4^,  5.  H»  ^»  ^'  7,  8,  9.  Sxhtkhces,  small  by 
degrees. 


11,  11|,  12,  12^,  13,  14,  15.    ExBRctsx  Books, 
variously  ruled. 

X.  Copy  Book  Protbctob  avd  Blottfr,  id. 


READINGS  FROM 

STANDARD  AUTHORS. 

With  Notes,  List  of  DlAeiilt  Words,  etc. 

B0BIH8QH  OBUBQE.    192  pp.,  doth.  Is.  3d.^ 

fi&  WALTEB  SCOIT.    I9d  pp.,  oloth.  Is.  8d. 
ODIS0H>8  SPECTATOB.    102  pp.,  oloth.  Is.  3d. 


SHAKESPEARE'S  PUYS. 

A  Series  of  the  most  suitable  F!ay»  .to  .be  used  m 
Beading  Books.  Carefully  edited,  with  simpleand  uaeful 
Notes. 

KING  JOHH.    96  pp.,  cloth,  8d. 
BHBY  Vni.    100  pp.,  cloth,  Sd. 
LCUBD  II.    96  pp.,  cloth,  8d. 
TC8  CJiSAB.    96  pp.,  cloth,  8d. 
ICHANT  OF  VBim^E.    104  pp.,  cloth,  8d. 


\*  Others  in  preparation. 


SHAKESPEARE  READER. 

Extracts  from  the  Plays  of  Shakespeare.  With 
Orsmmaticid,  Historical,  and  Explanatory  Notes. 
160  i^,  doth.  Is. 

DOMESTIC  ECONOMY. 

By  E.  RiCB,  late  Lecturer  on  Domestic  Economy  at 
Ohdtenham  Training  College  for  Mistresses. 

In  8  Parts,  for  the  Three  Yean*  Course,  each,  3d., 
paper ;  4d.,  cloth. 

Also,  complete,  together  with  a  Supplement  for  Pupil 
Teachers,  Students, ^tc.,  in  One  Volume,  288  pp.,  cloth 
boards.  Is.  6d. 


ANIMAL  PHYSIOLOGY. 

By  VixcKST  P.  MuBCHE,  Head-Master  of  Boundary  Lane 
Board  School,  London. 

iiltutraUd  by  Coloured  Piatet  and  Diagranu,  tcitk  the 
Name*  printed  in  red  on  the  actual  parte. 


BOOK 


I.  First    Year  ...  48  pp.,  paper,  4d. 
,,         II.  Second    „    ...  48  pp.,      „      6d. 
III.  Third      „    ...  48  pp.,      .,      6d. 

Also,  complete  in  One  Volume,  cloth.  Is.  6d. 


doth,  5d. 
„  6d. 
..      6d. 


ADOPTBD  BY  THE  LONDON  SCHOOL  BOABD. 

BLACKIE'S  ARITHMETIC. 


doth,  2|d. 

2|d. 

2|d. 

8H. 

4d. 

4d. 

4d. 


»» 


Standard     I.— 32  pp.,  paper,  i] 

Biandard  11.-^2  pp.,  „  il 

Staadard  TU—^ pp-.  *.  ii<i- 

iltandard  IV.-48pp.,  „       2d. 

Standard    V.-64pp.,  ,.       3d. 

standard  VI.-64pp.,  „       3d. 

Standard  VII.— 64  pp.,  „       :kl. 

Standards  VI,  ft  VII.  may  also  be  had  together,  ee- 
duoed  to  the  exact  requiremente  of  the  New  Code,  64pp., 
price  .3d., paper ;  4d.,'eloth. 

Keys,  3d.  each  Standard  ;  or,  complete,  is.  6d. 

~Mgme's^¥am1ajl 


Standard    II.— 24  pp..  paper. 
Standard  ni.— M  pp., 
Scandard    IV— 32  pp.. 
Standard     V.-34  pp., 
StandTvI.  *  VII.— 60  pp..   „ 


Id. 
Id. 
2d. 
2d. 
:)d. 


doth,  2d. 
2d. 
3d. 
3d. 
4d. 


I. 
I* 
*« 

•» 


ADOPTED  BY  THE  LONDOX  SCHOOL  BOARD. 

common  things  and 
elementary  science 

IN   THE  FORM  OF  OBJECT  LESSONS. 

By  Joseph  Hassell.  A.kLC.  (London)  ^  formerly 
Assistant  Master  of  Method  St  the  Home  and  Colonial 
Training  College.  With  numerous  Woodcut«  and  Dia- 
grams. Sixth  Thousand.  884  pp.,  crown  8vo,  cloth,  3s.  6d. 


FULLY  Dm" AILED  LISTS  POST  FREE  ON  APPLICATION. 


London :  BLACKIE  &  SON,  49  and  50,  Old  Bailey ;  Glasgow,  Edinburgh,  and  Dublin. 


1  JOHNSTON'S  GEOGRAPHICAL 


EStABLISHMENT,  LONDON. 


JOH  NSTON'S 


STANDARD  COPY  BOOKS. 


■mr  £1 


PRICE     TWOPENCE      EACH. 


1 


superior 


No. 


7  f  large  and  half  text. 
8)qe0qraphy  and  grammar. 
9  r  large  and  small  hands, 
.^j  capitals  and  figures, 
^^i  geography,  grammar,  and 
11  (history. 


No. 


lo  ( SMALL  HAND. 

:t\  GEOGRAPHY,  ANALYSIS,  AND 

13  (  HISTORY. 

14— CORRESPONDENCE. 

16— COMMERCIAL 

16— ESSAYS,  etc. 


INFANT  KINDERGARTEN  NO. 

No. 

1— EASY  LETTER& 

2— DIFFICULT  LETTERS. 

3— LETTERS  AND  SHORT  WORDS. 

4— HALF  TEXT.    SHORT  WORDS. 

6  J  LARGE  AND  HALF  TEXT. 

6 1  CAPITALS  AND  FIGURES. 

The  Publishers  issue  these  Copy  Books  in  full  confidei^ce  that  they  will  win  the  approval  of  all  persons  engaged  in  tuition.  They  haw 
been  prepared  by  Teachers  of  long  and  varied  experience.  The  style  is  uniformly  good,  plain,  and  bold ;  and  neither  trouble  nor  expense  his 
been  spared  to  make  them  equal  to  the  best  wrilmg  books  hitherto  published.  Every  page  is  printed  fh>m  carefullv  engraved  plates  od 
opaque  paper  of  ^ood  texture^  thereby  ensuring  clear  and  snarp  dejmition.  In  addition  to  these  qualities,  the  Publishers  draw  attention  to 
tne  loUowmg  pomts  of  merit  in  the  series : — 

1.  Th0  flnt,  or  EINDXBaABTEH  NUHSBBp  is  daaigned  to  t^aoh  young Echildren  to  hold  the  pen  firmly,  uid  to  acquire  freedom  in  ifte  use.  Itis 

bedefed  tbit  thie  fiMtnre  will  partioulaKly  oominend  itstf  f  to  Teaohers  of  Infimte'  Schools. 
2«  In  the  early  numbers  help  is  fireely  given,  and  the  learner  is  not  left  in  doubt  as  to  the  side  of  the  dotted  guide  lines  on  which  the  domistroke  Is 

to  he  made. 
8.  Very  large  hand  has  been  discarded  as  incompatible  with  fieedom  of  hand  in  little  cbUdren. 

4.  The  size  of  the  letters  is  three-eighths  of  an  inch. 

5.  Capitals  are  early  introduced.   CMdxen  in  the  tipper  classes  in  Infants'  Schools  are  ahready  required  to  make  capital  letters  on  dites,  and 

there  is  no  good  reason  why  they  should  not  leam  to  write  them  on  paper.  Many'teachers  have  already  expressed  their  i^proval  of  fUa. 
6*  AU  difficmt  oopiea  in  the  early  numbers  are  repeated. 

7.  In  the  case  of  Letters,  Xss^s,  etc.,  in  the  higher  numbers,  the  space  for  copying  is  on  the  LSn  of  the  writer  instead  of  the  rij^bt,  as 

universeliy  adopted.  This  arrangement  is  in  aecordsnce  with  the  views  of  Eminent  Teachers  and  Medical  Professors,  who  dedsra  that  it 
is  not  only  MUCH  MORE  CONVENIENT,  but  also  FAB  LESS  INJUBIOUS  to  the  sight  and  bndn  than  the  cnstomary  arrangement  is. 

8.  The  sthofaiog  and  the  covers  are  exceptionally  strong. 

1¥HAT    TJB/%€HBRS    SAY    OF    JOHIVSTOIV'S    COPY    BOOKSU 


(JThe  original  letters  may  be  seen  by  members  of 

*  The  point  that  strikes  me  most  is  that  they  are  the  only  series  I 
have  ever  met  with  in  which  the  letters  are  of  the  right  shape  in  every 
instance.  I  had  given  up  the  use  of  Copy  Books  in  despair  on  account 
of  the  existence  of  this  drawback  in  every  series  I  knew,  and  was 
setting  copies  on  the  blackboard.  For  the  Civil  Service  your  Books 
are  a  perfect  preparation.' 

*  As  helps  for  children  acquiring  a  good  style  of  penmanship,  I 
know  of  nothing  better ;  they  are  excellent,  and  will  for  the  ^ture  be 
used  in  this  school.' 

*  They  are  in  my  opinion  really  excellent,  and  much  superior  to 
those  at  present  used  m  our  school.' 

*  I  consider  the  Copy  Books  to  be  carefully  graduated ;  the  paper 
is  good,  and  the  type  and  arrangement  of  copies  is  worthy  of  com- 
mendation.' 


the  Profession  on  application  to  the  Publisher^ 

'I  think  the  Kindergarten  number  is  nicely  arranged,' and  «e]! 
adapted  for  the  use  of  young  children.' 

*■  Many  thanks  for  copies  of  your  admirable  Copy  Books.  I  am 
particularly  pleased  with  the  assistance  given  in  writing  difiicUt 
letters.' 

*  They  are  decidedly  the  best  I  have  seen.* 

'  The  books  are  excellent,  and  will  be  in  use  here  shortly.* 

*  They  are  far  ahead  of  any  Copy  Books  I  have  yet  seen ;  I  i^jl! 
adopt  tnem  at  my  school.' 

*"  1  must  say  they  are  the  best  I  have  seen ;  as  soon  as  my  >:ji:^  i^ 
done  I  intend  using  no  others  but  yours.' 


Etc., 


Etc., 


Etc. 


1¥HAT  -  TAB    KnUC%Tf01¥4Ti    PRK88 

'  A  novel  feature  in  this  series  is  the  issuing  of  a  special  book  for 
the  teaching  of  Kindergarten.  The  little  hands  having  learnt  to 
follow  the  dots  and  figures  in  this  book,  will  much  more  readily  be 
able  to  make  the  strokes  and  pot-hooks  of  numbers  I,  2,  and  3,  all 
intended  for  infants.  The  handwriting  is  bold  and  attractive,  and 
the  leading  lines  are  well  placed.  Tne  series  is  undoubtedly  an 
excellent  one.' — The  Schoolmistress. 

^Johtistoh's  Standard  Copy  Books  excel  all  others  in  the  extent  of 
the  aids  furnished  for  the  guidance  of  beginners.  For  a  time  the 
pupils  are  required  to  do  no  independent  work ;  they  have  nothing 
to  do  but  to  draw  the  pen  over  lines  already  laid  down,  either  in  whole 
or  in  part.  Some  may  be  of  opinion  that  more  of  independent  work, 
even  at  the-  outset,  would  be  an  advantage.  We  are,  however, 
decidedly  of  opinion  that  the  plan  here  pm^iued  is  a  good  one.  It  is 
of  the  utmost  importance  to  children  to  acquire  a  proper  "  set  "  from 
the  beginning,  and  the  plan  of  Johnston^ s  Standard  Copy  Books  is 
eminently  fitted  to  serve  that  end.  As  the  numbers  advance  the 
aids  become  fewer.  The  style  of  the  *'  Copy  "  is  specially  good — the 
writing  being  of  that  well-rounded  substantial  kind  which  one  feels 


SAYS    OF    JOHMSTOy^S    COPY    BOOKS 

I  to  be  equal  to  the  wear  and  tear  of  a  long  business  life.    Tnert 


Kindergarten  number,  with  dots  throughout,  to  suit  as  laix 
for  juvenile  ingenuity  in  line  drawing,  and  for  other  educatioc^ 
purposes.    Altogether  this  series  merits  high  commendation.'— Ja 
Educational  News, 

*  These  books  have  been  most  carefullj' prepared,  and  the  autlior- 
while  keeping  in  view  the  requirements  01  the  Code,  have  not  'Hcn- 
ficed  a  scientific  basis  to  meet  present  ideas  as  represented  by  Dt  p:irt- 
mental  exigencies.  The  style  of  the  writing  is  good  and  unilorn'.. 
The  curves  are  clear,  the  downstrokes  bold,  and  each  letter  ht-in:- 
out  with  a  distinctness  that  materially  assists  the  pupil.  In  the  hv< 
four  numbers  help  is  freely,  if  not  profusel^jjgiven  ;  m  the  remain -n; 
books  the  helps  are  gradually  withdrawn.  Tne  Kindergarten  niv.u'i s. r 
is  specially  prepared  for  Infant  Schools.  In  a  slip  of  instnicii"^> 
as  to  the  use  of  the  number,  the  Publishers  say  that  '*  the  obi  . : 
aimed  at  is  to  accustom  very  young  children  to  use  a  pen."  I  ^ 
hints  are  practical  and  interesting,  and  when  carried  out,  likely  u> 
produce  the  results  aimed  at.  The  whole  of  the  books  are  well  do2<:. 
and  deser\'e  strong  recommendation.' — TTte  Schoolmasten 


JOHNSTON'S  COPY  BOOKS  are  to  be  procured  of  all  Booksellers  in  Town  or  Country, 

SAMPLB    PAGES    FBEB    BY   POST. 


A*  JOHNSTON  &  CO.,  6,  PATERNOSTER  BUILDINGS,  LONDON,  E.G. 


*. 


